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R I ¢C K B T s

E2_.r o 1l o g u e

I. GENERAL, REFLECTIONS ON THE DISEASE.

The general frend of medern medical research has
been to suhstitute intimate laboratory and clinical investigatie
on for the more or less theoretical ruminations of former
days. Practical aids to the study of maladies in all their
protean mainfestations have bome into a popular vogue every-
where, and it seems possible, indeed highly probable that, ere
long, there will be few, if any éf %%on wWhich will not be
properly understood. 1In Austraf% A§§ 95@3?? inhvestigations
are just as common as in other parts of the British Empire =
not only in the towns, but in comparatively isolated parts as
well. This is dlarcely due to the convenitnce of “outfits®
which so many manufacturing houses provide, and to the postal
facirities for the sreedy and punctual spread of literature
to the rerotest climes. Thus out Art, like some great, but
teneficent ,monster of allegory has come to stretch its arms
throughout the world and so tackled the gargantuan machinat-
ions of disease as civilisation and explorations have penetr-
ated. In Ahe part of the world where I reside there are
schools where trppical affections are studied, also in
Australia and elsewhere; and under theiry salutary auspices
much good is being done, social and climatological factors are
assuming the importance they deserve., From the Homeland in
EBurope expeditionary enthusiasts have gone forth to cope with
and, if possible, destroy the causes of such warm-country
ailments as sleeping sickness, beriberi, and yellow fever,as
well as tlie like destructive diseases hitherto imperfectly
understood « on the evolution of which new light is being
shed from day to day. The advantages of such investigations
are known to all and the workers in this great field of
inquiry widely applauded, as well they deserve to be., But,
alas! there still remain in our very midst affections whose
names are unfavourably known in every home, taking as they do
their toll of infant lives from day to day. Rickets is prom-
inent in this respect; and until some sort of effective and
well directed crusade is inaugurated throughout the populat-
ion, until the people awake to the significance of the awful
wastasge of the future race, and become aware of the defotmity
and physical enfeeblerment of their children, such curses of
civilisation as rickets are sure to remain to do theit worst.,
New Zealand is rapidly bdecoming peopled with hordes of weekly
emigrants from Home; and it only requires time for this
beautiful island to bome another Britain, with perhaps all its
gocial ills. Both in this country and at Home my practice has
been and is largely devoted to the prevention anl cure of
disease amongst the industrial classes; so that I have had
innumerable opportunities of observing rickets in practically
every form that it can take. My first impression of it gtill
remains, viz., that of a very frequent disease accompaanied by

profound general and special effects. Its causes, both in the

theoretical and practical aspects, have loneg occupied my
reflective and working hours, with results that will presently
‘e described., Competent observers evenywhere are agreed as to
tre great importance of rickets, and with them,indeed, I would
urte that it behoves every medical practitioner to make himself |
wel. acquainted with it, and to bear in mind that its influence -
upor the mortal ity of little children is enormpus, as well as
the met that it must enter largely in the prognosis of an o
infintgy of affections which attack the yery young. The tyro in.
pediat:icg is apt,in the hastiness of his impressions, to i
conclud. that rickets is essentially a deformity of the bones
producer gnd in the sense that osseous anomalies assume a

great proyinence in typical cases, he is not in error. But

the bone Lguples are usually of late dvolution, though it is

on their augunt that children are brought under observatioa |
by their aliwmed parents. Yet, there are many cases in which q
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the mother calls in the family medical attendant for the

relief of some stomach or intestinal complaint, quite umsuspic-
ious of the underlying and responsible rachitic tairmt . In view
of the fregquency of this disease and the innumerab]e opportun-
ities for close observation which it affords, it is difficult
to account for the fact that so few have recourse to practical

experimentation. Such line of research not infrequently require.
-8 a sort of aptness and special training; but the labour is we- .

11 repaid, it trains the observation facultges, which, once
blunted or tainted by carelessnes, are apt to have an unfavoura-
ble and faulty influence upon the early and much-desired detect-
ion of the disease; the prognosis must become faulty as well.
Such as affection as pulmonary phthisis is admittedly amenable
to a certain line of special treatment, provided the disease
is detected in its comparatively early stage; the same is true
of rickets - the earlier the detection the better the results
of medical aid. Tof eome minds it might anpear labouring the
question by comparing phthisis pulmonalis *o rickets - the
former a terrible disease, the latter one of the easiest of
affections to control, Yet the destruction of young children by
phthisis is no greater than the like effect of well established
rickets; rurthermore, as both tend, under suitahle conditions,
to terminate in recovery, the comparate is quite in order.
Clinical experience everywhere will bear this out; so does
pathological investisation, It seems to me, then, that a high
proficiency in the study of the diseases pf children is absol=-
utely essential to every conscientious practitioner: a dictum
which gains in emphasis whea it is remembered that about 33
per cent, of one's practice lies amongst the juvenile members
of the comrmunity. Probably a much higher percentage might be
allowed, and some writers would raise it to at least 50. From
one's proficiency in the treatment of children's ailments the
general public are apt to juace one's "cleverness® as a
practitioner, The mother with a sick child is the keenest of
all chitics perhaps; so that one's success in professional life
may depend upon attention to the 1ittle details and ssafilag
trifies which one is so apt to overlook or ignore.

Though one is apt to regard this afrection as a disease
of children and include it in our nosolo~ical interpretation
as such, it is only apparentiy so to a certain extent; for it
leaves many unwelcome legacies to adolescence, which are apt
to influence grown-up ailments to a serious deggee. A close
gstudy of the literature will convince anyone of this; and

such study, in combination with wall-directed clinical ohservat |

~ion should be one of the most interesting and fascinating
branches of our Art, especially if combined with laboratory or
other experimental work.To the value of experiment I have
alfeady alluded, and must aamit that, 1n 1Ts Iuil sense, it is,
as a rule, beyondi the competence or opportunites of the general
practitioner, Yet, on a minor scale, it can be engaged in by
all, and it has often surprised me what great advantages are
forthcomine trom experiment ation on even the most modest scale.
In the case of rickets, adso, we can learn many a valuable
lesson from the study of Nature herself. We live in an age of
social rerorm ana one in which thne disease under consideration
is a suhject of considerable interest and great importance;one
also which covers the vast field of healthier homes, irproved
sanitarvy conditions, more wholesome food and dietetic aBticles
of better quality = in short, the constitution of an ideal

population. On all hands we fine evidence of an increased publi.

-c interest in the hosing of the people, of growing knowledge
of the dangers of suckling mothers working in factories and
mills, and a conviction of the necessity for the proper feeding
of their children, especially in the earlier months of their
existence, as well as a general desire for the regular ana
efficient meaical inspection of school populations, the prov-
ision of meals for badly fed chilaren attenaing the public
elementary schools, and the formation of local and central
nursing and other similar associations of popular and practical
medical instruction and assistance., It 1s now generallt recogn-
ised that rickets is amazingly widespread distribution, being
encountered in the children of the slums, as wel)l as amongst
those living in the country; it is met with in the luxurious
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purseries of the affluent, being there due to either ignorance
or carelessness or indifference. Though of comparatively ﬁ
modern vnderstanding, rickets is a distinct affection. Its |
rotean machinations are evident from the vast literature

which has accumulated resarding it, in which mention is from :
the fip8t made of such classical conditions as deformities |
of the osseous system, gastrointestinal disturbances, delayed |
dentition, weakness of muscles and ligaments, and disorders

of the nervous system.

In view of its vagaries and dinical disguises, there is
all thg more reason for a thorough understanding of rickets,
True, it seldom of itself proves fatal; but it is,nevertheless,
a very serious menace to infantile existence; and, in its
more serious forms, is apt to have far-reaching effects upon

- the system, such as stunted growth and twisted bones, as well
as the too corron so-called rickety pelvis, one of the most
common causes of difficult labour or even fatality in labour
cases. The exodus of the population of rural parts to the
towns is a factor which must be taken into consideration in
any account of the disease., Such incregsing desertion of the
country is not to he wondered at when we consider that in man
lives the spirit of adventure and of disgust of monotony,
which in some is dormant, but in others active. Such persons
become discontented with their peaceful and monotonous surroun
-dings and sooner or later make for the cities and towns or
go abroad. Some abandon a rural existence and remove to
disease-producing cities in resentmert over their cottage
hovels, houses erected perhaps nearly a cebtury ago, defective
in both comfort and decency, and perhaps dark, unventilated, y
damp and dismal and depressing. I have seen houses (sic) in i
various parts of rural Great Britain in which I would not keep
either my horses or my dogs; no wonder, then, that we in New
Zealand are receiving such great accessions to our number. A
few years ago I happened to read the sneech of a great meddadl |
feformer, in the couse of which he touched upon the relation
between his profession and the State and offered the people a
cure for many off their i11s., He proposed the establishment of
a general staff of medicime®to", as he expressed it, "rebuke P
the purblind and inveterate pablt of our contryman of devoting
their magnificent energy and their treasure to mopping up .
effects in disregard of causes. WeppW® our money out like water
in order to found sanatoriums for consumption, asylums for the |
insane, prisons for the crimdnal. yet are moved with the great-
est difficulty to subscribe to the agencies which study to :
prevemt those evils® He adds that " at present it is noboay's
business to educate the public in those rules of 1ife and
living which are the springs of national efficiency". He
would also have it that the functions of medicine have been :
too long "neglected by *he unidea'd governing classes"™, and f
insisted that a ministry of public health can alone deal with
the work to which he refers, "This immense and bheneficial work .
would include! he says,® the protection of infant life; the -
medical inspection of school children; the physical and mental
conditions of education; the conditions of labour, the dynamic-
8 of food and the minimum wage; factory inspection, with
estimates of the effects of different trades upon health, and
collateral problems of compeansation; housing, ventilation and
sanitation; food markets and adulteration; epidemic diseases;
the working of the poor law; the campaign against drunkenness,
fornication ani other social vices; criminology and punishment,
and the antiquated and distrusted dogmas of the judses of the
higher courts on responsibility before the law! The import-
ance of the subject was recognised by some of the writers
of sixty-five years ago, when one of the most interesting of
their number stated that it has been imagined that rickets is
a disease neculiar to England, despite the fact that the -
gtatistics of the sontinental authors and the number of squali-
d, rickety forms seen running in the streets of foreign towns
and elsewhere show that the populations of other countries
do not entirely escape this dreadful disease. It is as true
nowadays as in former times that if we search for the causes
by which the arrection is propagated we shall find that it .
most often occurs among persons living in 10Waﬂirﬁaaamp: V
£ilt rs and ill-ventilated and overcrowded dwellings,
s;%hyageiég be found in many parts of the cities and large r

|



4
towns, where they are not only badhy fed and poorly clad,but
are aldo more or less berelft ofthe enjoyment of a proper amou=-
nt of light and fresh air, When a great number ot persons lLive
in such rmajevolent circumstances as these, it is not surprising
that their constitutions snoura pe subject to various derange-
ments.- one of the principal amongst them being rickets. Cases
of this kind, however, as I have already noted, occur in the
families of the rich, who are exempt from tke handicaps of
l1ife Just mentioned; and,therefore, the opportunity ocours for
a wide field of research. The exact nature of bhe external
conditions and internal predisposing conditions necessary to
engender thos specific form of disease constitutes a prollems
for the workers of the future to entirely wmaravel: to which
which they will have to face an intimate and practical resea-
rch,

One of the most burning questions of present-day civilis-
ation is the problem of the frightful mortal ity amongst
infants under one year of age, which toll of precious human
life pgoes on year by year almost unchecked and undiminished
by the improved conditions of livine introduced by medical
and other reformers. The adult death-rate has been reduced by
gcientific and preventive medicine, which have #parcely affect-
ed the death~rate amongst the members of the cormmunity under
discussion, There is no getting away form the fact that,thou-
gh the general death-rate is is decreasing, the infantile one
is not. In England and Wales, in 1905, ths death-rare afiong
infants was large; there were one hundred and twenty thousand
deaths, which number equalled a quarter of all the death in
that year. This just about corresponds to the entire populat-
ion of a very important town in any important country. Just
imagine the world-wide sensation there would be if such a
place were wiped 'out by disaster or deceminated by a widesprea-
d disease or epidemic causing the above number of deaths! In
other words, bring this appalling,but distributed, loss of
l1ife to a local focus, and how public feeling would be aroused;
;the newspapers would bring out special editions; a commission
would be formed; every effort would be made to discover the
cause; and steps would be taken, if possible to avert a
similar disaster in future. And yet, because this loss of life
is spread over a wider area of space and time, it has been
allowed to continue for over fifty years, sapping the nations
gtrength amongst the newborn and depriving it of a population
which would be useful to it in future generations. In all
branches of medical and general science there have been woander
-ful achégévements durine the last fifty years or so; but when
we come to realise that the death-rate amongst infants is
almost stationary, surely the hardest heart must be touched.
It is difficult to understand how such a lamentabvle state of
affairs has been allowed to contimue, in the face of benefic-
ent enactments which have vastly diminished the adult rate of
death. Must the nation's newborn strength continue to be
sapped unchecked? There are a number of tables published which
give interesting particulaes in this direction, One of the
best known of such official tablulations gives figures in
three columns, the first of these beinc the birth-rate per
1000, the decond the death-rate per 1000, the third the

infantile mortality per 1000. Durins the various decennial per-|

iods the figures were are follows: 1851-60,- 34.1, 22,2, &
154; 1861-70,- 35.2, 22.5, & 154; 1871-80,~ 35.4, 21.4, &
149; 1881-90,~- 32.5, 19.), & 142; 1891-1900,~ 29.9, 18,2, &
154; 1901-05,- 28.4, 16,0, & 138. It is a well-known fact
that the birth-rate has also been decreasing,- to the extent o
-f four births less amongst every thousand persons,- 8o that
it is even more urgent and necessary that we should endeavour
to safeguard and, if possible, help infants through early l1life
in order that they may grow up healthy adults aand useful
members of the chmmuhity. Statisticians are also well aware
that the larzest infantile death-rate occurs in the first
three months of 1ife; and that many of the surviving children
Wwho are tided over this critical period grow up weakly, immat-
ure and prone to disease, and therefore scarcely able to with-
stand the the morbific storms of the first year of their

existence. During the remaining nine months of the fist year

v

|

|
!
|
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of 1ife it is possible and common to trace numerous affect- 5

ions to the carelessness and ignorance of the parents, who
expose their children to cold and pay little attention to their
roper feeding; So that the majority of deaths can be attrib=
uted to gastrointestinal disorders(such as diarrhoea) ,disease
of the respiratory system, atrophy,malnutrition,scurvy,marasm-
us,rickets and convulsions, If the child should survive, it nay
he left weak apd puny; and, though in the early months of 1ife
it ik not possible always to make an accurate diagnosis, the
initial illness in reality may have been the forerunner or
the first indefinite symptoms of rickets, which,if not treated,
progresses and still further weakens the constitution of the
child, distorts its limbs and leaves it sadly handicapped in
its future strucsgle for existence.

Though rickets is of great danger to the infant durins
the period just mentioned and during its growing days, in
later 1ife it may lead to evil effects, even if the affection
has apparently taken its departure from the system; in other
words,thoush all these children do not die, many of them goow
up to be weaklings and have their vitality endangered by the
relics of their infantile years. It is later on in 1ife that
rickets, anted-tinz perhaps to the time of nursing or birth,
é4speclally makes its presence felt,particulrly as recards per=-
manent shortening of the limbs, with deformity of the skeleton
and distorsion of the 1limbs,so that the child is dwarfed in
stature and stunted in its growth. The permanent teeth may
suffer equally with those of the first dentition,leading to
early decay,mal Tormation of the jaws and various disorders of
digestion.The presence of bowlegs,knock=knee and flat-foot
may interfere considerably with locomotion and seriously ‘
handicap the individval in competitions for various appointmen-
ts,or prevent him obtaining employment in the mills or factor- |
ies of his town., Not a few of these children make slow mental
progress and show signs of mental enfeeblemert ,and sometimes
are so stupid that they are unable to take full advantage of
the educational facilities offered them. So it comes that the
presence of rickets should be watched for from the earliest
days of life, and all possible be done to eradicate such a
danzerous taint from the affected system,

But we must not forget that it is not only the child whic
-h must be considered and watched, but also the pregnant woman,
as she also requires careful supervision., In her case the
dangers of childbearing are rmuch increased by rickets, with
collateral dangers to her unborn babe; even after delivery it
is in the next generation possible to detect the evil influen- |

ce of the malady under consideration. Numerous authors have :

in the past insisted that rlickets can be transmitted from par-
ent to child; so that, out of respect for their authoritative
position, if hereditary or constitutional taint be suspected,
the same should be eradicated as shen as discovered. Subh a t
disease as this,with so great an influence for evil in child-
hood and adult years,with such insidious and diverse symptoms, .
leaving behind so serious a tendency to various catarrhs and L
nervous instability, requires to be dealt with as speedily :
and effectively as nossible with all the means available, no
pains being spared to employ any remedy that may he expected I
to vanquish or allay its machinations. The magagement of the I
disease should commence with the pregnant mother; her health I
shouvld be supervised during the critical period of gestation; '
she should be encouraged by all available means to suckle her
own child, and be educated to understand and appreciate the )
manifold dancers of artificial feeding. Purther, the health :
of the mother during lactation must be attended to with every
care; and, when necessary, free meals might be provided for i
women with suckling infaats on the Pamésian lines Bow so well
known.The enactments goveridpg the administration in factor=- ;
ies3&c should be so arranged as to prohibit a woman being .
there employed during the later months of pregnancy; and the
interval after delivery before return to work is allowed shoul=
d be increased, if possible,without interfering with the
finances of the home. The early notification of births is :
sure to prove a salubary measure,when the obvious Opportunitie%’

which it affords are fully taken advantage of,

Ei

|
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To various parts of the world expeditions of scientific
enthusiasts have been dent out in order to stamp out or
slleviate the ravages of tropical diseases. Thev have done
incalculable good, working on the lines of house-to-house
inspection, the filling up of damp-containing pits, the drain-
ining or paraffining of pools, and so forth as described in
works on trppical hygiene and medicine; and in such ways, and
by vigorous sanitation and administration, frightful affection:
w8 have been checked in enormous areas where before thev were
go prevalent and death-dealing, But it is not possible for
us to attack such a widespread malady as rickets in this way.
But it can be imitated somewhat.,Painstaking associations of
workers,sanitary inspectors,lady visitors and medical men may
keep in touch wéghlarly with the mothers ani, if nossible,
supervise the infants from the day of birth before ignorance
and evil influences have done irreparable injury to the
young members of the corrunity concerned.It will be necessary
to insist upon the importance of fresh air and sunlight;and
the mothers must be educated(dby verbral advice or leaflets)as
to the urgent necessity of feedins their infants at the
breast - the natural source of early dietetic good.In the
absence of medical sanction, the rearing of a child on farin-
aceous food for the first few months of life should be render=-
ed an offence at law.During its early existence the infant sh-
ould be weished and inspected ar regular intervals, and the
mothers should be encouraged, in every possible way,to interest
themselves in the future welfare of their children.But if
artificial feeding becomes absolutely necessary,the mother
should be trained in the simplet methods of using cow's milk
with ordinary diluents,as well as in the details essential to
the contamination of the milk or its containers;without diff-
iculty or extra expense they should be able to obtain supplies
of clean milk from sheh dairies as are beyond suspicion in the
dietetic sense, In short, only by widespread organisation shall
we be able to to check the ravages of rickets amongst infants
and help to rear a truly irperial race. Indeed, rickets
might even become a rare disease if such means were generally
adopted and practised,

L2 2 B B AN IR 1




1I. NYMS AND POINTS OF COLLAT INTEREST,

The nomenclature of rickets is somewhat extensive,
as the following few of mumerous synonyms will show: "Rachitis?
ﬂRh.aChitiS"' "Rachitismusl" "Yorbus Anglicus;‘ Maladie Anglaise"’
"0steoporosis!"Scrofula Rhachitis! "Rachitisme® "Articuli
Duplicatiy "Chastre} "Nourure des Jointures! Doppelte Gleider®
and "Bnglische Krankheit! Btymologists tell us that the name
*rickets" is derived from or is an English modification of the
0ld Norman word "riquets} meaning one with a hump on his back.
Some ,however, would trace its origination still farther back
into antiquity and see in it a derivation from the old term
"wrickhan" or "wrikken",meaning to twist or wrest. Be that as
it may, there can be no doubt that rickets was known in Great
Britain many benturies ago. Indeed, so well were the general
public acquainted with the peculiar deformities produced by th
-¢ affection that the term "rickety" soon came into general
vogue and was, and still is,used when referrine to defective
articles of furniture and so forth, for example, rickety tables
and chairs. Glizson,=- who,as we shall presentlysee, first obser-
ved the malady in the middle of the seventeenth century,-
pleaded that the name should be changed to "rhachitis" - partly
no doubt from its resemblance in sound to rickets,and partly
in view of the existence of a Greek word "rachis®, which means
the splne, which part of the body, in his experience, was
especially affected by rickets. The ailment was said to have
been unknovn on the continent before the publication of his
observations; but it soon crept into prominence there under
such synonyms as ™morbus anglicus","maladie anglaise® and
"englische krankheit®"- each of these desisnations being used
to indicate the supposed territoial origination. The common
expression in Germany is "doppelte gleider",or double-jointed;
it was also there called "articuli duplisati®,with a view to
the indication of the swellings at the ends of the long bones
which are so conspicuous in the course of the disease and
give the double-jointed appearance just referred to.The vernac-
ular term in Prance is "chastre",- a derivative of "castrum",-
suggested by the deprivation of liberty caused by the disease;
it means a prison and is intended to convey the impression of
a person being imprisoned in a morbific dwelling under condit=
ions of liberty deprivation and movement restriction.In the
same country it is also referred to as "nouures des jointure$
which is a synonym based upon the similarity of the enlargemen=-
ts of the epiphyses to the swellings or knots sometimes seen
in the branches or trunks of trees when the circulation of the
sap is interfered with,as well as the idea that the joints,or
the limbs a little above,appear as if they had heen bound rou-
nd with a string:touéé" meaning bound up. I have come across
the term "scrofula rachitis®" in my perusal of the older works;
it would seem to indicate that rickets is a variety of scrof-
ula, which theory had not a few advocates in earlier times.
Some of the older authors call it "osteomalacia"and tell us
that rachitis and that affection constitute one and the same
anomaly of the osseous system,modified, it may be, by the age
of the patients;also that rachitis is the osteomalacia ¢f ihf-
ancy. There is a good deal of interesting literature bearing
on this point, which it is foreign to my pumpose to review;
sufficient to note that, whatever may be the derivation of
now generally accepted desigmadtdénn of the term rickets, it is
as good as any other form ordinary use and has the triple
recormendations of pronounceability, distinctiveness and

simplicity.
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IIT. WHAT IS RICKRTG?

. A disease like rickets, of such protean character
and varied manlfgstatlons,is somewhat difficult to define in
a few words. It is essentially a chronic natwitional dasorder
occurring during ianfancy or early life (six months to two
years, usually), of insidious onset, slow in devel opment,
tardy recovery, but marked amenability to appropriate treat-
ment, with early symptoms of indefinite character,attacking
principally the nervous system and the various systemic organs
concerned in.the rrocesses of digestions and assimilation of
food = its final and most definite signs being found in the
osseous parts, where it is readily detected owing to the ben-
ding and deformities of the affected bones. The malady is one
that gilves rise to a peculiar retardation of development to
the extne of late dentition, inability to walk at the orthodox
time and slowness in learning to converse - such signs of fef-
ective development perhaps continuing after the period of infa-
ncy and drawing attention to the presence of the disease.

It is highly desirable that the element of malnutrition
be included consplcuously in any definition of this malady,and
that it should not be dogmatically assigned to the diseases
of the skelatal system lest the real nature of the affection
he lost sight of., The distortion of the bones of the cranium
and limbs,though often the most conspicuocus features of the
allment,are only part of the real clinical picture; and,in
order to be able to treat rickets on intslligsm t lines and at
the earliest possible date, the other signs of depraved nutr-
ition,~ such as sweating of the head, festlessness, delayed
dentition and the various digestive and nervous disturbances,-
should be borne in mind in order that the child may be properly
overhauled and no time be lost in the correction of the defects
in its diet or hygienic circumstances. It is also of prime
importance that rickets, in the sense of a bone affection, be
recognised as not of sudden origination; for,proor to the
development of the osseous anomalies,there is a period of
invasion marked by such gastrointestinal troubles as diarrhoea,
night-sweats,weakness and a greater or less elevation of the
body heat .The digestive disorders take the form of frequent
vomiting,diarrhoea alternating with constipation,with evacuat-
ions of an acid reaction and admixture with food particles
which have failed to be fully digested in the stomach or
upper digestive parts.The sweat is also of acid reaction,with
a marked profusigy on the belly and skin of the head:so that o
during the hours ef sleep the child's head is soaked with p
liquid and the pillew is made wet.The first odseous anomaly to |
make its appearance is a deformity at the wrist or ankle, 3
following which the condyles of the femora are attacked.The i
anterior ends of the ribs also undergo enlargement.Sometimes
the affection is restricted to these epiphyseal enlargements;
but in other instances the shafts of the bones are bent in by
the pull of the muscles or by the weight of the body or the
pressure of the air,.,In the later stages of the ma)ady deformity
is sometimes caused by longitudinal growkh of the bones conseq-
uent upon eburnation of the epiphyses.When the disease attacks
the spine and chest wall great deformity of the trunk results
from the antero-posterior and lateral curbature of the spinal
column,accompanied by flattening of the thorax and latersal
deviation of the ribs.The pelvis also becomes deformed and the
cranium shows flattening of the occiput,together with promin-
ence of the frontal regionms and increase of the biparietal
diameter,giving a peculiar square and box-like appearance to
the entire head.The angles of the jJaw sometimes exhibit exces-
sive squareness and prominence and,consewqgent upon tbe yield-
ing of the softened bones during the nursling's sugkllng,there :
may be a great vawmlting of the roof of the mouth with protus-
ion of the narrowed jaws. In a considerable proportion of
rickety cases the affection is most evident in the Rkgs. The
alteration in the contour of the bones is more common in the .
ankles and legs than the thighs and in the lower portion of :
the body more than the upper,while the distal portions of the '

$r extremities suffer in preference to the upper portion |
of the trunk and skull. Such conditions,however, do not always |
obtain,as we sometimes encounter curvature of the spinal !
|
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fontanelles which,instead of fiiii e e g L
gecond year of the child's existengg O etitey oo ot the
up o the third or fourth your The ysometimes remain patent
fgntanelle closure is that the.braigonsequence of th?s delayed
dilates the skull until its measure g:es e aepcioplng and
rtion td the size of the face.The cmen 8 are out of all propo-
hotes & certain amount of resél.ﬁblanasu%ltobserver sometimes
the rachitic skull and that of the ced o datyoutling oF
ingquiry shows that the inte]1ectualhgo;gggPhalac Realibut
ferent. The brain of the hydroce hal i 1b10ns are_vastly aare
developed and is buried in a dropsicag S? o ey
?he ;ntelligence of the patient pOn th.e fESion’thCh o an e
in rickets undergoes no such coépressiengi piolipen S Mot b
at 1iberty to develop and possess uni oed d1nterference,is
aﬁ}ibgcute ge{gbration.The intellectu?f agtig?fvp§§§a§§n€§?ark"
sharpness o e rachitic indi - a the horri
deformed,= is not infrequentlyyigg:iﬁabgze:nghg orry
zggogniigdjastsuch. Indeed, from the clzss of hﬁﬁp%§3§ E;E?fs
cou esters of o0ld were recruiteddfh hiti

ions in the jaws are apt to have toe ettont oponterar
child's teething,great delay in t;ﬁpecgiiar ey Ypon the ’
teeth being one of the early i 4, c% ing of the terporary j
The narrowing of the jaws sémeﬁ?or P QF v riagtin
gggwgig gﬁ& of g;ace:io that grzgis1%522312211§e1§e§§§sb332%t

er of appearuice way he observed, The f T )
teeth also may be altered:isc that they A o 1o
and roughly formed,as well as ahan edfiappear S oo aaares
deformity of the tﬁorax is one : Tas variety o e
well-established disease,The nogiafh:ngﬁiiﬁiggie?;%?sagg th:
al curves of the spinal column are sometimeg greatly ex bore
ated and the dorsal lateral curvature has its convexit aﬁfer-
directgd towards the right side of the body.A compensaio e
curve in the opposite direction makes its appearance in gﬁe
lumbar part of the spine.,The vertebral column is also twisted
upon itself:sc that the ribs project conSpiéuouélv u onvt;ee
side of the lateral convexity of the spine whitle %hege is a
corresponding depression of the ribhs upon %he opposite side
of the body.The posterior line of incurvation of the project-
ing ribs forms the prominence of the humpback peréon End a
corresponding projection of the costal cartilages an&mangular-
1y curved ribs exists in from upon the bpposité flattened sid
of the chest.At the point of junction between the costal carti- |
lages and the anterior extremitjes of the ribs an ossified ok
protuberance can be felt beneath the skin upon each rib,dist- |
inctly marking the line of morbid proliferation and ossificat-
ion in the sterno-costal epiphyses.The sternum itself is often
pushed forward and rendered prominent in a Wa& that gives to
the laterally cumpedssed thorax a remote resemblance to the
pectoral conformation of a bird:hence the term "“pigeon-breast"
that is often employed in designation of this pecuiiar osseous
edtearstion.The lower portion of the chest wall is often very
mich inverted in consequence of the compression of the lateral
walls' compression by the weight of the atmosphere;while the
abdominal organs,pressing upwards and outwards,enp;nd the low= ”
er ribs,which rest upon the diaphragm.Baseous distension of !
the stomach and intestines,and downward displacement of the ”
1iver from the rachitic deformity, give rise to excessive !
enla?gement of the belly in not a few instances of the disease
Pelvic anomalies are also the outcome of abnormal pressure .
effects . The 1ateral walls of the pelvis are sometimes pressed
inwards,causing anterior projection of the publc symphyses ; but
in those cases in which there are lateral curvature of the’
spinal column and unequal distribution of the weight of the
body upon the sides of the pelvic bones,its walls are flatt-
ened upon the same side with the deviation of the lumbar spine {
while a corresponding projection of the bones ate the infegior’
strait exists upon the opposite side. The deformity of the
chest interferes with the functions of the pungs which are
usually of irregular size and of stunted growth.,It gsometimes
happens that the heart is displaced upwards or to the right |
side;and,owing to the fact that it is forcibly crowded against !
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the front wall of the chest,its pulsations are unusually consp=
icuous - the difficulty attending its movements sometimes
causing actual hypertrophy of its muscular tissue.Such rachit=-
ic patients may complain of emphysema,and disease of the resp=
iratory organs is particularly serious because of the difficul=-
ties that attend the movements of the lungs and the accompli-
shment of the pulmonary circulation of blood stream. Such per-
sons very often exhibit the symptoms of spasmodic croup,lary-
ngisrus stridulus,spasm of the globtis and severe forms of
pertussis - these affections being due to the special tendency
to spasmodic contraction of the laryngeal ruscles. In the case
of females,pelvic deformities are espé&cially dangerous,for the
sare may cause the rerson's death at the time of being brought
to bed with child: short of this,unusual difficulty in partur-
ition is very often encountered.The rachitic individual has a
has a clumsy and laborious gait when there is deformity of the
long bones,givin- rise to such affections as knock-knee,bowleg
and club=-footl .,It sometimes happens that the bones are so frag-
ile that tliey readily fracture;tlie bones may fail to uaite and
so congtitute special complications . Rickets does not even spare
the unborn child always,though it is exceptional to find defor-
mities of its long bones,multiplefractures,enlargements of the
fontanelles and other changes which characterise the so-called
inteabterine forms of rickets, It is also possible that in cert-
ain instances the children of badly nourished and weakened
mothers may show at birth the symptoms of congenital rickets,
which possibility should be remembered during the period of
pregnancy. It is also possible that the commencement of the
malady may be delayed until the later period of the life of
the child,rickets beins then observed as a sequel of perhaps
one of the exanthemata - measles for example.The later®® curv-
ature of the spine,which is in some cases seen to develop at
puberty,has sometimes been referred to rickets, An actte form
of rickets has also been described.
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UTION OF OUR_ NOWLEDGE REGARDI NG THE DISEASE

In a certain sense rickets is almost an affection of
mod er:i t}m*s and its concoritant advances in civilisation;it
has contirued to iancrease more and more in countries sin :
women have left their homes to work in the factories endce
mills,feeding their nurslings in irreguler fdahRon,or ado ting
the pernicious practice of artificial rearing - oné of thg well
recognised drawbacks to the so-called civilised state.In former
times they worked at their spinning-wheels or by no méans -
unhealthy domestic avocations in their own homes and tenderly
murtured their infants.Nowadeys,they follow their husbands to
the factories,placing the child out to nurse with a neighbour
or leaving it in a creche,where it is necessarily deprived of
its natural maternal nourishment.New customs,new allments,&c
all bring in their train reports,conferences’histories and an’
infinity of publications and investigations.faking a géneral
view of the history of rickets,we shall find that,though its
exact origination is lost in the dim and distant éges of the
far remote past,it began to be intelligently recognised about
the middle of the seventeenth century,when a disease appeared
in the southwestern English counties,particularly in Dorset
and Somerset,which spread gradually over the whole country.At
th;s time Glisson's famous work saw the ligkt,though many
writers seem to have affirmed that the disease was known long
before his time.As a matter of fact, Beylard mentions that it
was studied even in the lifetime of the great Hippocrates,who
is said to have referred to rachitic osseous anomalies in,his
narrations of certain deformities of the skeletal system.Such
older writers as Galen,Celsus and Zacutus Lustianus have ref-
erred to bone diseases which some recognise of rachitic origin=
ation.During the above-mentioned century the disease is said to
have prevailed on a by no means minor scale in Switzerland,
Germany,Holland and France.Nevertheless,the fact remains that
prior to the seventeenth century no clear and unmistakeable
description of rickets was ever published - only vague
generalities and nothing more.Bug it must,all the same, be
noted that, in the fifth volume of his famous "Clinical Medic-
ine",Trousseau affirms that in the year 1630 the English mort-
ality tables for the first time refer to an affection which
none of the doctors and inhabitants of the greatest age ever
experienced before.The cormon peorle, he tells us, called it
the rickets.This fact caused considerable speculation,with the
result that numerous practitioners commenced to investigate it
on gpecial lines,which their great opportunities for research
afforded,and prepared a report for general professional consid-
eration.A cormission of eight members was appointed to inquire
8ti11 further into the machinations of the disease,amongst
whom the names of Glisson, George Bate and Regemorter are con-
spicuous.Their report,published by Glisson,is the really first
authentic account we have of rickets.This is one of the most
interesting and famous of all earlier medical publications.It
was entitled "De Rachitide sive Morbo Puerilijwas written in
Latin,- the language of the educated of the time,- and was
issued about the year 1647.The limited edition was soon dispo-
sed of:so that in 1650 another was required,and yet anotherin
16T .Glisson's narration of the disease was remarkable for its
clearness and comprehensiveness,no point of then recognised
importance being omitted.To give an example,he showed that the
affection has undoubtedly been observed at birth,but that it
was usually seen to corrence after the first six months of
life,also that it was now and then almost epidemic in various
parts of the country. He drew attention to the fact ,moreover,
that it 1ed to delay in dentition,and stated that,if the teeth
failed to appear before the ons et of the malady,they very soon
cormenced to undergo decay.The interference with the regpirat-
ion of the child,leading to insufficiency of the circulation

and spdprgahdod of the whimd under the skin,especially those of

the scalp,was mentioned in his work;likewise the "pot-belly",
which he said was due to the fact that the rickety patients
were usually gluttons or over-eaters.He b¥dmed disturhbance of
the nutrition by the arterial blood for the production of this
malady and maintained that the changes in the osseous tissues

;
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were due to their exce ‘*‘Vb |

J 1€ Xceéssive blood supply - this point leadin
up,as it were,to ?he experiments of ﬁgszswitz inpghich;he ¢
prodvced hyperagmla of the bones artificially,with resulting
changes not unlike those seen in rachitic change.Glisson was
indeed a rerarkable man,with infini aridar P

i . : ‘ y Wi an infinite capacity for keen
observation and taking pains.Therefore,no account of his res-
earches would be complete without a brief note of his useful
1ife.We are told that he was born,in 158%7,in the Dorsetshire
hamlgt of Rampisham,After the usual elementary educational
routine he was sent to Cambridge University(Caius College),of
which he ultimately had the honour to be elected a Fellow.He
took kis degree in-medicine and succeeded Winterton in the
chair of phy31céwh1ch rosition he continued to adorn for forty
busy years.In 1634,the London Collese of Physicians made him a
Fellow.In all his methods he followed in the footsteps of the
famous Earvey,relylng more upon practical work and minute inve
estigation than_vague theories and hearsay affirmgtions. At
one time he resided in Colchester and was conspicuous during
the memorable siege and surrender of that place during the time
of civil war.His great fame was achieved through the exacting
study he devoted to rickets . For many years he was president of
the London College of Physicians,was one of the foundation
members of the Royal Society and died in 1677 in the London
parisb of St.Bride.He had the reputation amongst his contenpor-
aries of being a very learned man,he is said never to have
made an enemy,the public respected him and he was beloved by
all his friends, His fellow-worker,George Bate,seems to have
been born at Maids=-Mortcn,near Buckingham,.He was educated at
New College,Queen's and St . Edmund's Hall,Oxford,in which Uni=
versity town he had a physician's practice of some note.His
skill was talked of in distant places,and reports thereof,
coming to the ears of Charles I.,he was made Royal Physician.
Oliver Cromwell erplgyed him,snd he was appointed to the Court
after the restoration.We are told that his great recormmendation
in the case of the second Charles was the allegation that he
gave a lethal dose of medicine to Cromwell .His writings were
very numerous and finished only with his death in 1699;he was
buried at Kingston,

Some of the writers of the period wmrer consideration
express considerable dount as to the allered oricination of
rickets in the seventeenth century and give vent to their
surprise that an affection with such striking characteristics
and infinity of varieties should have rerained in oblivion dnt-
il so late a period. They tell us that it is inconsistent with
several terms in the Greek and Latin languages denoting defor-
mity and decrepitude of the human frame,as well as with ingst-
ances give: in the ancient history of persons so afflicted who
won distinction &8 authors and soldiers. On the 48th page of
the 5th volume of his "Clinical Medicine"™ Van Swieten affirms
that rickets was undoubtedly a new disease,though admitting
that in his time the point was much mooted. In 1852,Beylard
published,in Paris, a work on "Rickets,Pragility of Bone and
Osteomalacia",in which he insisted that rickets,far from being
a new disease in Glisson's time ,was as old as the hills,being
recognised by such ancient writers as Hippocrates and Galen.

He points to Whistler,of Leyden,as one of the writers on rick-
ets before (lisson.Whistler's work,which was entitled "A
Dissertation on the Infantile Disease called The Rickets"and
published in 1645,is now so rare as to be worth almost its
weight in gold;fortunately for the ordinary historian,there is
a copy of it in the Bodleian Library at Oxford.It has been in-’
sisted that the very title of Whistler's book shows that rick-
ets was well-known in England as a children's disease,and that
it must have been recognised for a considerable period in

order to have been nicknamed rickets.It would seem,these ;
cormentators tell us,that Glisson was familiar with Whistler's
narration of the malady,and that the recognition of the affecte
ion by practitioners in Ensland prior to the existence of

the former. Moore,in the 30th volume of the Transactions of :
the Patholosrical Society,inists that Whistler has no right to
be regarded as the discoverer of rickets,as his omly claim to |
bhis honour rests on his assertion that he published a Thesis, .
in 1645,entitied "Paedosplanchnosteocace”,of which there is
no trace; and that,as he appropriated the funds of the College




of Physicians,while thei 13 : |
bve regarded aé beigv gﬁliigzizldent,hls ovn statement should l]
Glisson is the only recognised giiggéelt N ity ion, faet
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cormunities,which nowadays is of interest.a at; ° gf thgse ;
rﬁgggd:?eai more_pgr:icularly affecting tﬁéspooi g;f@gi;gnfii
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rin> the eighteenth century there we '
ations regarding the various pOin%S of inggizs?uzggogs g?%ﬁii;
in the evolution of rickets,some of them dealiﬁn witﬁmgt as
affgctlng the animal kingdom. In 1707 Bicherod found bone sof-
tening in the case of an ox,and Lordat saw the same sort of
thlng.happen in a monkey.About this time,writing of "Bubercul-
ous Disease,Dupuy investigated the ossous anaomalies in the
case of a rickety horsej;and Good,- in his "Study of Medicine"
5th volume,- saw rickets evolve in a lion - an interestin !
observation in view of Bland Sutton's well-known researchgs in
the London Zoological Gardens.In 1740 the Bishop of Cork repor=-
ted.the case of a man who suffered so severely from ridketsp
during childhood that every bone in his body was deformed and
distorted.We are told that,at the age of 18,the patient began
to grow stiff and at length,having lost the use of all his
limbs,he became like a statue;he lived until the age of 61 and K
at the post-morter examination,his skeleton was found to be as
it were,one continuous bone from the top of his head to nis |
knees;many osseous crowths,some of them of the most grotesque .
fgrms,branched from hisg head,back and haunches;and ajportion |
of Xfally-formed bone was also found embedded within one of the .
large muscles.In the same year Petit warned ver: seriously the |
peeple regarding the dreadful effects of early %eaning.Ten 5
years later,Duverney studied the minute pathology of rickets |
and drew attention to the fragilit:  and rarefacfion of the bhon-
es,as well as their liabillty to fracture under ccmparatively
triYial traumatic conditions.In 1772 Comber gave a good descr=-
iption to rickets as it occurs in the case of sheep. In 1797
Portal classified the disease as syphilitic,scrofulous,scorb-
utic,rheumatic,arising from intestinal disorders or foilowing
one or other of the exanthematous diseases,

The nineteenth century was a period of marked progress in
the proper nnderstanling of rickets. Dealing with "Congenital |
Rickets", Romberg (1817) described the congenital form of the
affection;and his researches in this resrect were continued
by other observers:for example,Lepelletier (1830)Henckel and |/
Klein. Boerdenhave and Pinel claim to have seen rickets in the i
foetus;the latter says he has seen it in an eight months' HiE
child. Rufz (Researches on the Rickets in Infants,Gaz.Méd.de i
Paris,1834) gave a ~ood account of the affection arising in '
this way. A notable observer was Jules Guérin who,in 1834,first
suggested the classification of the disease now very commonly |
recognised, He described its evolution in the following stages: |
(1)A period of incubation or of effusion,in wnich there is a
general distribution of the blood throughout the bones of the
body. (2) A period of deformity,in which the spongoid tissue
forms in the epiphyses,diaphyses and the subperiosteal spaces, |
the bones at the same time undergoing softening and bending. B
(3) A period of resorption,consclidation and eburnation,in |
which the spongoid tissue becomes compact and the bones very
hard, (4) A period of consumption,-but one not constantly
present ,- in which the osseous tissue remains fragile and rare-
fied.Gquin was the first to cail the reticulated tissue of
the rackety bone by the name spongoid;and he is credited of
trying the experiment of making animals rachitic by altering
their diet = success in the case of puppies being achieved.

In 1843 E}saesser wrote regarding the peculiar change met with |

in the skull as the result of rickets;to this he gave the ;
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well-known name of "craniotabes¥ In 1849 Trousseau pointed out 5?
the resemblance of rickets to osteomalacia;and,three years ‘
later,Broca corrmunicated to the Anatomical Society of Paris a
careful and accurate description of the mierpecopical chanses
occurring in rachitic bones,stating that the same were due to
an arrest or suspension of the normal development of osseous
tissue, In 1853 Virchow pointed out the analogy of the rachitic
bone alterations to parenchymatous osteitis,which observation
met with considerable support at the hands of other observers.
In 1881 Parrot comtended that rickets was only a form of con-
genital rickets,which statement was speedily denied and
promptly disproved. In 1895 Jenner published his course of
famous lectures on the disease,vhich are largely quoted from
by writers,veomgnising as they do the classical nature of his
obeervations, Barlow,- writing on craniotabes and scurvy,- and
Cheadle,~ one of our sreatest authorities on rickets,- advanced
the generally accepted theory that the affection is one which
has to do with feeding - the principal error,according to them,
being a deficieancy of fat in the food of infants and young
children, Bland Sutton's experiments will receive due consid-
eration pnesently.
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Though the actual exciting cause of rickets is at pres-
ént unknown, it is interesting and instructive to consider
the numerous conditions that seem to favour its development
more or less - such as heredity, insanitary conditions, diet=-
etic errors, prolonged lactation, and toxins. For a varying
length of time such theories as these,and other fanciful ones,
knjoyed some acceptance, only to be negatived by 2ater observ-
ations to some degree. We shall see that,althoush rickets
occurs in children who are subject té improper feeding, as is
admitted by everyone, dietetic anomalies alone are not recog-
nised as alone productive of the affection: for rickets would
be a much more common assailant of young children that it
actually is.

The various factors which fall under the above heading
are as follows:

Age

Observers are agreed that rickets is a disease which is
particularly prone to attach infants or very young children
under certain conditions such as will presently appear. I
have found it to be most common between six months and two y=-
ears and have seldom come across a case which started after
the third year of 1ife. 1In general ,then,it is a malady co-
incident with the period of first deantition. Though usually
occurring betwean 8ix months and two years, it known to break
out at an earlier age,even in utero,or at a much later date
than during the above-mentioned regulation period.Ashby(Ency.
Medica)contends that,in its most typical form,riclets occurs
between six months and two years,- which observation coinc-
ides with my own above-mentioned experience}= but admits that
early symptoms may be noted in the latter half of the first
year.Comby,in one of his earlier communications, stated that
the malady commenced about the tenth to the twelfth month,that
it may arise as late as two years,but is rare after three
yearsQut of 1662 patients examined,1268 were between one and
two years,at which latter age one of his contemporaries saw
2974 rachitic children out of 4176 cases.In the fourth volume
of "Bt)Batholomew's Hospital Reports", Gee publishes an analy-
sis of 635 cases, amongst which were 365 boys and 270 girls
of the following aces: 32 under 6 months; 344 from 6 to 12
months; 183 from 12 to 18 months; 133 from 28 months to 2
years; 116 fwping the 3rd year; and 27dduring the fourth
year .He supplies the interesting information that rickets was
present in 30 per cent, of all the sick children in his hospi-
tgl; but it is probavle that the disease was in existeace
before admission, the age at which omly is stated.He seems to
think that a third,or thereabouts,of all children under twen-
ty-four months are rachitic. The large proportion of cases
are from the period of weaning and through the process of
cutting the teeth, Starr says that rickets may begin in intra-
uterine 1life; but Vincent doubts, as I do, if there is any
foetal condition to which the same of rickets may be applied.
In thé course of his work on "Diseases of Children",Hutchinson
expresses his doubt as to there being definite signs of rick-
ets frequently observed uhder the age of six months;he thinks
that the most likely tirme for it to come under observation is
at about the eichteenth month of 1life,though it may start
earlier than that, several writers having satisfied themsel-
ves of the correctness of their diagnosis of the condition in
the secend six months of the child's age.In bhe of his contr=-
ibutions(Arch.Ped.)eleven years ago,Jacobi stated that the
disease not infrequently shows itself at a very early stage
entirely in the muscles; and he aays that obstinate constip-
ation,beginning in the second or third month of life,can be
resarded as a susgestive sign of rickets.He applies this rule
even to breast-fed infants,not constipated at birth,but bec-
oming so in the second or third month of their existence.In
the work of which he is,with Poland,joint-author, Chance
(Bodily Deformities)says that he has for a lons time consider-
ed that rickets originates during uterine 1ife whilst devel op~
ment is going on and while the basis of the osseous tissue is
being laid down and its constitution given to it. He also
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emphasises the fact that :hiti i
Z;ezgégz ho%ds that this §:°§;Zl€oc§g%2ren.always have bad
,not merely to i ) _ ne original constitution=-
that two-thirds of their ; otes of 600 cases and observ
AT 1r number appe i1 ed
which he takes as proof that rickpg ared in the fisst year,
and that the cause thorecf must ets is a disease of infancy
birth,or more probhably in the rgflg}nate immediately after
d;sease:He compares his tabulagionex;iyence of a congenital
finds that £ both in the main ape with ?hat of Guérin and
that the vast majority of cases of ia agreement to the extent
years_of'age. He found that 47s o‘f ggchltlc occur under two
red within the first year of lif:' ,15 cases out of 600 occur-
a third of the whole,were before : ou tof this number 204,or
by the mothers within the fifst m ’?ﬁn hs,gad 108 were noticed
usually contended that their infapg Orelibe,anich pepsons
se.There Wwere & fem oases betweenﬂzs were born with the disea=-
adds that his tables support hia ) ia?d Pt nioberstia®
¥ys a congenital disease‘arreste& fgrn on‘that i e
on,a few months after tﬁe infant " p;me and revivad later
WD Ik on WDiseases of Chilirenn nggis-%nto the.world.In their
analysis of 141 cases,There we}e 68 bar apd Stll; give a2
months thers were 3 oases:at 7 monthsogs and 73 girls.At §
months3 cases; at 9 monthé 2 cases: t S souEred; At
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are dated from the onset of the di esti;e ;.11d.s ex1sten9e
were always followed by osseous digturb g by ets Ny aate
racnitic character. Rittershain has st g_ces o anoabeel
vl ‘ studied 521 cases of rick
175" furirg T honond bor? your. 154 from 1 to 2 yoars; 82
rom 2 to 3 years; 15 from 3 to 4; 7 from 4 tin e
5 to 9 years Gué}in had 3 cases of omts oo O LT o
s d e bo;n;98 in had 3 case: ) rlcgets occur ®efore the
d§35 during the third;lg durin?r:;eygiﬁ;%Zélgug;?g 1?1’1’?‘,]11&3800nﬂ
£ifth;and 5 from the sixth to the twelfth year making &
of 346 cases,of wiich 148 were males and 198 fémalengRa it
has tabulated the age incidence of 219 cases.lIn thesf'itChle
6 months 7 were seen;in the second 6 months 65; from 1l€St
years 109;from 2 to 3 years 25;from 3 to 4 yea}s g'ani g :
4 to 5 years only 4, In Brueniche'!s 163 cases there w;a.s ey
a single instance of rickets during the first 6 months %nly
1ife; 19 cases occurred during the second 6 months; 79°f 1
l-to 2 years; 47 from 2 to 3 years;7 from 3 to 4 yeérS' 6rom '
from 4 to 5 years; and 4 from 5 to 8 years.In the Fifth
ume of Heath!s"Pictionary of Practical Sur;ery" Parker vgl;
-8 that he has knowledge of1000 consecutivz racﬁitic ca : ane
20.2 ver cent.(202 cases)occurred during the first 6 mon:hs. f
1ife;27.8 per cent,(278 cases) during the second 8 months§ °
23.8 %er cent . (238 cases)during the third 6 months;l4.4 :
cont . (144 oases)during the fourth six months;9,8 per i o
(98 cases) during the third year;l1.8 per cent 618pcasés)d"
ine the fourth year;l.4 per cent,.(14 cases)during the fif%g-
year;and .8 per cent.(8 cases) during the sixth year of th
patient's existence.Parker's'researohes show that there ise
great frequency of rickets during the earlier months of *
child 1ife,especially during the second half of the first
year;azso that it is by no means rare during the third six
months and that after the first half of the second year there
is a rapid and marked fall in the number of cases observed.
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I have g;ven long consideration to an infinity o isti
compilations of the age incideace of ricket;ﬁgogg ?ga&?:mm
country and at Home,and during the pursuance of such studies
have noted that the number of cases happening in the first an
-d second years very ereatly exceeds that of other periods of
life,and that there is a very rapid diminution of the disease
in the subsequent years.The predominance of female cases over
those of maed®s,according to certain tabulations,may be due to,
I think,the greater delicacy of female constitution.I have
geen a 1ot of cases in which the first occurrence of the dis-
ease was put at six months;numerous others occurred at two
and a half years,the mean age of incideace being fifteen
months.In some of these personal experiences it seemed poss-
ivle,indeed justifiable,to assign the origination in large
part to prolongation of the function of lactation;and I have
noted an earlier onset of rickets in infants artificially
reared,with delayed age incidence under the lactation circumst
-ance just mentioned,Although the disease may not be evident
in an infant before the end of the first year,it is advisable
that the minor sigpestive symptoms of the dyscrasia should be
carefully searched for at a much earlier period,in order,if
possible,to arrest the insidious advance of the affection
before the later effects,~ such as malnutrition,retardation
of development or deformities of the skels&tal system,- have
made their appearance and permanently disabled or interfered
with: the stature or physical conformation of the individual .

Climatoa

Any account of the geographical distribution of rickets
must be premised with the affirmation that it is practically
worldwide in occurrence,though much more often encountered in
countries which are cold and damp,particularly under circum=-
stances of deficiency in sunlight in long-winter climes.More
of it,then,is seen in temperate countries,and is therefore
very well known in regions of cold,damp,changeable weather,
such as Great Britain,Holland,parts of Germany,Austria,France,
and Italy - the north especially.On the other hand, it is
favourably influeanced and tends to die out under conditions of
dryness,sunli~sht and abundant warmth.To a larse extent it is
an affection of all the large modern cities and manufacturing
towns.It is quite common in the large twens of Auvstralia and
New Zeal and,and there are even numerous cases in the bush and
forest districts.Travellers tell us that the disease is al-
most unknown in the extreme north - e.gz., Greenland,Iceland,
as well as in Norway and Demmark:possibly because in all these
countries Rekt-producing fat enters largely into the dietary
of the people.Cases which occur in these parts are said to be
of a very minor charadter.Coming to Asia,it is interesting
to note a marked contrast in the great rarity of the rmalady
in China,Japan,Turkey,and the like places.Contrary to what
obtains in the north of Italy,rickets is seldom seen in
Greece.I am told that it is very common amongst the Egyptians
of the lower orders;and my iaformant explains this on the
ground of the prevalence amongst them of such debilitating
conditions as tuberculosis,prolonged actation,bad ventilat-
ion and early marriage. Tropical observers report that the
malady is very rare in hhé countries,possibly because it is,
when occurring,so mild in evolution that its symptoms are
overlooked or disregarded.It is very rare in mountainous dise
tricts or at high altitudes,especially if the soil is dry;
whereas low-1ving and marshy localities show innumerahle
ingtances of the disease.Such places are apt to be at times
cold and damp,therefore favouring bronchial and intestinal
catarrhs and predisposing to the ailment.Similarly,it is more
often seen to arise in the colder season of the year,when
the people are less often in the open air.Some writers of
note consider that climate and a deficiency of oxygen in the
Pespired air are very important factors in thg origination
of rickets,the infrequency of which in hot climates they
explain by the open-air lives which both mothe?s and cplldren
lead in such places,.This would explain the rarl?y of rickets
in India,vhere it seems to be 1imited to the children of sol-
diers living in damp localities and marshy places,and whgyare

rat i in the fresh,pure air, I have alrea
S Yy o oe lf the affec%?on in New Zeal and and

noted the prevalence 0 ¥
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that it'ls~§y no means infrequent in Australia,in certain 4
parts of which,being modified by the semitropical climate,the
osseous anomalies are of less severity than in temperate |
countrles.Mhskgtt(Australas.Med,Mag.,1891,pp.285_291)’writing
of the Australian occurrence of rickets,states that the absen-
ce of dgformlt}es is due to the fact that in such a subtrop=
ical climate the children require less animal fat and proteid
in their food,as the starchy elements satisfy the require=-
ments of the system and the osseous tissues are not so adver-
sely affected as in colder regions,Althoush a cold climate
and an unheal thy environment are markedly predisposing to
the occurrence of rickets,that affection affects all races
alike as a rule.In the larre cities of America it is common
enough,though comparatively rare in sparsely populated Canada.
In New York and such great cities as Philadelphia most rick-
ets is seen amongst the Italians and negroes;and extreme
cagses are said to be almost invariably restricted to such
nationalities.But it must be understood that the disease is
by no means confined to these two races.It is interesting to
note the frequent severity of Italian affection,even breast-
fed infants being liable to the disease.Both Italians and
negroes seem to bear badly their transformation from the
warm semitropical countries to more temperate climes;they
undoubtedly suffer severely from the comfined 1ife of the
northern cities:for they are obliged therein to live in dark
cellars or tenement houses,where there is 1ittle sunshine,and
they miss the open air and the geniml warmth of their
native land.Their dietetic customs remain unaltered;invariab-
1y they continue to eat the food that is customary in their
homeland and on which they do not develop the disease: so that
the prevalence of rickets in these two races,under new condit-
ions of life,is not so much due to improper food as to the
Jeftiency of fresh air,sunlight and warmth.It d4s possible,
though not proven,that there may he some racial peculiarity
which tends to make then unduly susceptible to rachitiec
disease,In the Southern States of America the affection is no-
t common amongst the negroes,because they are able to secure
plenty of fresh alr and sunlightjand it is probable also
that they there lead more open-alr lives and have houses which
are better ventilated by wide-open windows.In the Maine foast
towns the children are able to have plenty of fresh air and
sunlight ;and, al though many are badly fed and often by artif-
icial means,rickets is but rarely seen in this part of Amer-
ica, The disease is considerably modified by climate and in p
semitropical countries may make its appearance in a form so §
altered or toned down that the true nature of the affection
may be overlooked by the careless observer.In New York City
the ogsseous anomalies of rickets are late in making their
appearance and cases which show such slight symptoms as fret-
fulness and perspiration about the head,without any gross
deformities of the bones,may pass unobserved and fail to be
diagnosed as being accompaniments of the rachitic state.The
records of the Infant Asylum in that city show that 1 case in
9 of the children examined were rachitic.,The affection every-
where is most common amongst the children of the poor in the
slums,though the affluent members of the coanmanity are by no
means exempt from the disease.On the other hand scurvy is
more frequent amongst the children of the well-té~do,owing to
the antiscorbutic element being deficient in the food.No
less than 50 per cent,of the children attending tpe London
hospitals are said to be rachitic,though in certain years the
figure has been 30;the percentages in other cities of Europe
were Prague 30, Vienna 80, and Manchester 30. These figures, |
which are given by Barlow and Bury and which concern children
under three years of age,hmwe their accuracy cailed in quest-
lon hy Kassowitz,who affirms that,if craniotabes and swelling
of the ribs were included,the statistics of the English |
towns would be higher still.This seems to be the general ‘
opinion,it being believed in most quarters that 50 per cent, ‘
ofhesbdbazattending children under two years of age have
rachitic symptoms.Such points as these are well borne out by y
the reports of the Commission on Physical Dbterioration. It i}
|
|

has been affirmed that children suffer from rickets more
acutely,if not more generally,in the North of England than
in the southern parts, there being in the former a larger Jﬁ
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proportiod of deformed children encountered than in London,
for instance.The employment of mothers in various unheal thy
ayocatiops would partiy account for the greater prevalence
of the disease in the part named,though poor and unsuitable
food is largely operative, Duriag the course of one of the
medical inspections in the city of Leeds,Yorkshire,there
was found 50 per cent.pf rickets in a poor school,8 per cent.
in a good-class one,dut only 7 per cent.in a poor Jewish
achool .Some 2335 board school children were examined;half of
these were rachitic and a much larger proport#ion had defect-
ive teeth.Amongst other children in Leeds it is estimated
that from 15 to 20 per cent.are rachitic.It is said that the
disease is diminishing in Glasgow,=- thou~h some have denied
this,- the former "home of osteotomies¥Rickets is a very comm-
on ailment in Sheffield and some of the deformities encountsr-
ed vary repulsive; this has been referred to the factory work-
ing of the mothers,thoush doubtless other factors are at work.
Curiously enough,rickets is not so common in Liverpool as in
same ofthe other Lancashire towns.This has been referred to
bhe fact that there is not so much overcrowding in it,and to
the fact that the people are better fed and housed;the slum
popuvlation there are mostly Poles and Germans and not nearly
go rachitic as might be supposed.Manchester is less over-
crowded than Leeds and therefore less rachitic.In the former
city,according to Ashby,in 1903 there were 901 infants and
children,outpatients,suffering from rickets in its early
atages ;5639 children over 3-4 years of age had such deformities
as knock-knee and bhandylegs.It is affirmed that there is more
of the disease in Edinburgh than in London,though it does not
seem to be on the increase.In Boston some 80 per cent.of the
children attending the dispensaries showed signs of rickets;
even a higher percentage is reported from Russia,where it is
95,includine the slight casesj;and 35 per cent.are more or
less severely afflicted.In Norway rickets is said to be more
cormon from April to June,and the least frequent from
November to December.At Johannessen's clinic there were 32
per cent,of rachitic children,
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Very youne children are very susceptible to exposure to
cold; the infant becomes chilled,its vitality is thereby low-
ered and soon gastrointestinal disorders or catarrhal resp-
iratory conditions make their appearance,The legs of the
infant are not infrequently baregespecially in the case of
slum children.If no napkins are other protectives be worn,
the wind blows upwards and strikes the abdomen,the organs of
whichare apt to he advers affected by such neglect.In
other cases the child spends rmuch of its time in crawling abe-
out the floor,where cold air circulates in strong currents,
carrying usually dust and germs,with aggravated danger to
the recipient. The soles of the feet are particularly suscep-
tible to cold and demp;for this reason they have been referr-
ed to by Money as "external kidneys?In this way cold may easil
-y .cause impairment of health;and rickets may follow in the
wake of malnutrition or the lowered vitality thus engendered.
The coldness of the climate,the lack of outdoor 1ife and the
constant breathing of impure air arpear to be the causes that
diminish the resisting-power in the negro and Itallan races
of America and so induce a special susceptibility to rickets
in the case of thé#r infants.Barlow and Bury,whilst admitting
the unfavourable influence of such factors as we are consid-
ering,state that insufficient clothing of the infants' limbs

mist be taken into consideration.

.Diet

The feeding of the infant has on innumerable occasions
been blamed for the production of rickets, with the result
that the theories regarding the same are as plentifvl as in
not a few instances fantastic. To deal with all of these
would absorb quite a bulky treatise: so that it is proposed
merely to consider only the better known. When one comes to
investigate the causation of the disease on modern and pract-
ical 1ines, one soon concludes that most of the hypotheses

,f
|
B




20
fail to surply evidence strong enough to justify the claim tha
-zloge fgg@ortalone 18 operative in the production of the
malady. Climate,- especially that of cold and temperate reg-
ions,- bad air, insufficient ventilastion of houses, want of
sunlight, hemedity, syphilis or constitutional disorders,lack
of lime in the drinkin-water or in the tissues of the body,
qu excess of lactic acid in the blood may all have some pre-
disposing influence;but none alone is able to make the growing
infant rachitic. The insuffftiency of such theories,therefore,
led investigators to tuen to dietetic anomalies and to inquire
4f any error in the food could have an unfavourable influence
vpon the health of the child,which might pulminate in rickets
eventually. ‘

One of the first lines of research lay in the natural
food of the the infant,inquiry being directed to the possibil-
ity of there being a fault &s regards want of balance of the
dietetic constituents,overfeeding,underfeeding and the 1ike.
The natural food of the infant is its own mother's milk;it is,
therefore,at once evident that it is of prime importance to
examine 1?,1f the nursling i8 of rachitic inclination,Bo as
to determine what alteration should be effected in the feeding
The growing disinclination of mothers to suckle their infants
and the tendency to resume their employment too soon after
the birth of the child are some of the causes of the increase
of rickets in modern times.They undoubtedly are largely acc-
ountable for the great and stationary infantile mortal ity seen
during the last half-century or so. But,as the imfant is
often deprived of its natural nourishment and fed by artific-
ia]l means,it is just as important to ascertain if the use of
these substitutes for the same and cow's milk,- i.e.,patent
foods,condensed milk,&c,,- are more liable to cause rickets,an
-d what alterations in the dietary,or defect as regards nutr-
itive value, can be productive of so common a disease as that
under consideration, Mother's milk must be tsken as the stand-
ard of the healthy diet for the developing infant and,therefo-
re,any substitute for this must possess the same elements in
proper proportions., It is advisable, then, to state right now
the composition of human milk,fo consider its various constit-
uents and then to ascertain what variations thereof injuriou-
sly affect the infant so far as rickets is concerned.

In common with many others,I have made a series of anal-
yses of milk and find that the composition of the human secr-
etion is,spproximately,as follows: Proteid, 1,5 per cent.;
fat.3.5 per cent.; lactose, 6.5 per cent.;mineral salts, 0.2
per cemt,; miscellaneous constituents, 0.6 per cent.; water,
87.7 per cent. Another series of cases dealth with the milk
of 25 women, 20 to 46 years of age, primipaneg and miltiparae,
with heal thy infants, during the first to third month of
lactation. In such the proteids amounted to 0.06 - 2 per cent,
,the fat to 0,63 - 6.65 per cent., and the sugar to 2.55 -
9.77 per cent. I have found that the milk of primiparae is
ricker in sugar,proteids and fat;also that poorly nourished
females,- especiglly when there is an excess of starchy food,=-
give a milk that is poor in the proteid content;further, human
milk is richer in fat between 20 and 25 years of age, richer
in proteids between 25 and 30 - beyond which latter age there
is more sugar than before. The cardinal principle which I
desire to emphasise at this juncture is the fact that,when
we come to examine into the bearing that food may have on
this disease, breastfed infants seldom suffer from rickets up
to the time when weaning should occur, The consequence is that
as a food normal breast milk of a healthy mother may be regar-
ded as unable to make an infant rachitic. There seems reason
to believe that one of the reasons that rickets is practically
unknown in China, Japan and India is because breast feeding
enjoys an almost universal vogue in such parts.In Japan 99
per cent.of the infants are thus reared;though they are somet-
imes kept at the breast for years, fat or oil constitute
extra foods. In Burmah and India rickets is a very rare malady
though it must be remembered that not a few of the infants
die from opium poisoning before they have lived long enough to
suffer from it; all the mothers nurse their own infants and,
as the former 1live so much in the open air,the element of over
-crowding scarcely obtains; moreover, the evolution of the
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disease 1s less severe,even if tnh T :
Infants born before théir tire :ﬁetﬁfffléﬁf §f§°f§§r§§3$9éfd'
difficulty or who have sufferea frotm &iar?hoea and astr;c
or intestinel catarrh,are liable to become rachitic Digestive
troubles, flatulence,vomiting,diarrhoea,&c., thoush 6ft§n the
precursors of rickets,are not always present.Many i1
Gren with no preliminary disestive ivbwrioeeso s oung chil
lo Whhié on Ehe ot ?r% icestive disturbances becore rachit

L irdesd Lo ! er hand,others who may have suffered very
much 1 , 8110w no sligns of the disease.If,with vomiting and
diarrhoea,there is lack of power o assimilate food,rickets
may b: engrafted upon the malnutritional state.Starvation cau
ses atrophy aand not rickets,overfeeding beinsg more liable to
excite the disease.After the first year of life the defenders
of the nursling asainst rickets are not so powerful.The mater
-ngl mllk.deterlorates in quality and the nutrition of the
chilld begins to suffer.It is possible also that the prolonged
drain of nursing has told vupon the health of the mother,who
now is unab}e to supply to the infant the proper proportion
of food,witi: ferments and antitoxins,which have been its safe
-suards against infection during the early months of 1ife.
Pregnancy durine lactation also seems to affect adversely the
breast-fed infant and tend towards the rachitic diathesis,In
spite of abundance of good maternal milk,rickets occasionally
mekes 1ts appearance in infants who are being fed at the
mgther's breast ;but,as a general rule, I have found that the
disease occurs in nurslings only when the mother is sickly
and debilitated or has suckled the child into the second
year, the milk having fallen off as rerards its proper corpos
-ition.So good an observer as Adriance(Arch.pediat.,1912)
refuses to subscribe to the common notion that breast-fed
infants never become rachitic;he tells us that clinical exper
-ience teaches that it is no uncormon thine to see these inf-
ants with a mild type of the disease,more especially cranial
rickets,this being difficult to explain except tpon the gr-
ound that the milk contains a deficiency of bone=-forming
elements;he considers that a deficiency of proteids and salts
predisposes to rickets,though due regard must be paid to many
other etiological factdrs;he pays but little attention to the
possible deficiency of fat,emphasising that it is the quality
of the proteids which gives infommation concerning the fuact-
ional activity of the mllk;he camntions against &beepting the
amount of fat as a guide for estimating the true value of a
milk as a food for an infant. The breasts of the nursing
mother,with 1ittle effort,are able to secrete fat and sugar;
but,in the later months,proteid is only produced in small
amount .The milk of prolonged lactation is deficient in salts
and proteids;the latter will be very low when lactation is
about to cease,at any rete in the nursing period,unless under
emergency or inability to suckle the child.Throughout the
entire period of lactation the percentage of fat in human
milk is extremely irregular,whereas that of the proteids rem-
ains constant until the approach of the time for weaning the
child,when it falls rapidly.By the end of the eighth month
it is below 1 per cent,The salts of the milk are intimately
associated with the proteid and also show gradual decrease
durine the progress of the lactation function.Cases of rick-
ets have been from time to time attributed to excessive feed-
ing with fat; and I would suggest that a possible excitant is
a failure,on the part of the infant in these cases,to absorbd
sufficient proteid.The nroportion of the constituents of the
milk must be kept at a normal gtandard;othe rwise malnutrition
-al disturbances are very apt to become prominent.

An infamt could not survive in the absence of proteid
from its diet,as it is the only substance capable of replac-
ing the constant nitrogenous waste of the cells of the body
and pxExEXKIAX any interference with the due supply leads to
digestion and assimilation of nourishment being disturbed.
Although proteid alone can sustain life,the vital functions
are greatly assisted by the dddition of fat and carbohydrate
to the dietary to the dnd that body heat may be adequately
maintained.It would appear that 22 parts of proteid can do
the work of 10 parts of fat;but only one-half or two-thirds
as much proteid are required if fat and carbohydrate are al-
80 present in the food.,Proteid appears in the form of casein
and albumen in milkj;and it should here be noted that the
proportions differ in the milk of the woman and the cow;in
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‘relatives or interfering neighbours.Nevertheless,it is a

* I have made investigation into the surroundings and habits
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human milk there is 0,59 of casein to 2.88 j ; |
cow's product;whereas the albumen amoug{set;nlfgg gisghgf the
former as compared with 6,53 in the latter - making a total
of 1.82 for the mother and 8.41 for the cow Proteid starvat-
ion oanagéops ba.ckward development ;the infant becomes weak in
muscle,sitting vp becomes delayed and the child is late in
crawling and in learning to stand or walk.The most constant
sign of proteid shortase is anaemia.Trere will also be poor-
ness of_01r9u1a@10n,f1abbiness of tissues and failure of nutr
ition,with inability to digest the other food constituents.

The child becomesfrefful ,peevish and irritable,there is a
frequent tendency to perspiration ahout the head and the font
-anelles and sutures of the head are late in closing.These
signs of malnutrition from proteid deficiency closely reserbl
-e what we observe in rickets; the lesson is obvious,namely,
that the infant's food should contain a proper proportion of
the constituent named,

_ We find that the salts are in a state of organic combin-
ation,the calcium and phosphorus being combined with casein.
Phosphorus is an active cell constituent and is always prese=
ent when there is most active pgrowth going on. The importance
of calcium lies in the fact that it supplies the lime which
is so essential to a proper process of hone formation.Milk
which is deficient in casein will be poor in calcium,phosph-
orus and iron; the consequence of its ingestion will be that |
a predisposition to rickets may occur, ?

One other constituent of huran milk which requires ’
mention is lecithin; this is an organic compound necessary :
gogythe development and repair of the nerve tissues of the i

ody. a

Everyone knows that innumerable infants are fed at the :
bregst,but receiving the addi tional nourishment of some
such farinaceous food as boiled bread or biscuit.This class
of patient is, I find, by no means easy to deal with; for
the mother, if questioned about the feedins of her child
almost always replies that it is having the breast, and only
close questioning discloses the important fact that starchy
food is given in addition.Such mothers usually resent any :
advice offered and in the smug assurance of an easy dietetic |
conscience she lends ear to the plaudits of the grandmother,

fact that some of tlese infants thrive better with the addit-
ion of well-boiled bread; and what is known as "bread-jelly"
constitutes a valuable dietetic add in cases of diarrhoea

or when the child resents ordinary milk.In general ,however,

a large proportion of such mixed-fed children suffer from !
convulsive troubles or disorders of the stomach or howels, ‘
I have often tried to formulate some definite opinion as to
whether or not infants fed on the breast,with a small addit-
ion of farinaceous food,more often hecome rachitic than
others not so brousht up. I have seen a few instances of such
a happening;in the others the breast feeding was somewhat
irregularly performed and a definite conclusion could not be
drawn . By far the majority of cases of rickets which I have
gseen in this country and elsewhere,both in public institution
-s and &h the home,comprised children reared upon cow's milk,
the condensed product or patent foods so called.In such cases

of the child;thoush I have found such defective in very many
instances,the real and almost invariable defect has been in
the improper manner of fedding by hand.In the sixth edition
of his work on "Artificial Peeding", Cheadle cont ends that
there is only one constant factor present in the etiology of
rickets,namely,the food factor;he maintains that all other
conditions,- such as want of sunlight,bad air and h and
insanitary surroundings,- merely assist by degrading he
nutrition of the child and are not always present or necess-
ary for the production of the disease; he has never seen a
child,properly fed and free from dietetic disorders,even in
tnhealthy svrroundings, become rachitic.This is,I think,
rather a strong statement;it certainly does not thoroughly
explain the fact that the Italians and negroes almost always
become rachitic when transplanted from their warm to the
colder climate of America and probably to much-less healthy
homes,but under conditions in which their accustomed diet !
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is persevered with,Thoueh ri : .
it Eevertheless otcurs §mo£§§¥e§§ii3r2ﬁ fﬁgf;tlon oF the oo
RO , g under the best
hygienic circumstances who,as a rule,are fed by artificial
means,more especially on patent foodé which are too often
rich in carbohydrates and deficient in profeids and fat.The
two elements deficient in the food of childrea who becore
rachitic are animal fat and proteid;but there may be a paucit-
y of phosphate of lime likewise,I have alreadv referred to
the fact that proteid is essential for cell o1 i
- . 1 growth and bodily
devel opment jand have shown how symptoms similar to cranial
rickets supervene when the percentage thereof is reduced to a
ig?dggg§°£t19n i? Ege ?Othe?'s milk .Proteid,then,is the
asis o e food;it is issu i i
Cas wgil ?s 5 blood producér. a tissue repairer and builder
e fat occurs in the system in the unchanged condition
3; 2E:h;§§:e§3ngzlogzsgre.1n intimate association with those
T ©1a, P ssing the property of saving nitrogen=-
ous waste and so allowing the proteid to expend its entire
energy on cell production.In other words,it is a proteid-
sparer and prevents this element being drawn upon to supply
body heat;for if the proteid is used for this puprose the
body guffers and the child may suffer from malnutrition,
anaeria and other troubles.Fat also assists in the formation
of bone,probably by aiding the absorption from the intestines
of inorganic salts,especially the earthy phosrhates.On a milk
diet,if fats are with-held or sreatly reduced,these salts
appear in great quantities in the evacuations 8f the bowels.
A child requires more fat than an advult in the course of the
day.It is said that a child vunder 1} years of age needs 30 to
45 grammes of fat and 60 to 90 grarmes of carbohydratedi.e.,
1 to 2 or the proportion in milk);whereas an adult man,doing
moderate work,requires 56 grammes of fat to 500 grarmes of
carbohydrate (or 1 in 9 only).The total required by the infant
in the twenty-four hours is 30 to 45 grarmes against 56 gram=-
mes by the grown-up personiso that the infant needs from one-
hal f to three-quarters as much fat im its food as an adult
individual .On the other hand,the child requires less starch.
The maternal milk perfectly supplies the child's requirements
in these particulars.All the scientific witnesses in the
report offi ¥Physical Deterioration" agree that rickets is caus-
ed by defective digestion and improper feeding,especially with
artificial foods.The affection is not infrequently not due to
actual want of food,~- for there is often an abundance of the
wrone sort of food,~- but to a want of nourishment of the pro-
per kxind.In other words,it is a question of quality,not of
quantity:so that the production of this disease must be ref=-
erred to a special,but not a general, dietetic incorrestness.
As substitutes for the maternal milk a large variety of
so-called foods have been employed,the commonest perhaps of
these being cow's milk diluted with water or gruels,condénsed
milk,milk with farinaceous substances,and patent foods alone,
including desiccated milk.It is not éBten that we find such
maternal substitutes conforming to the composition of that
important form of nourishment.Cow's milk contains 3 per cent.
of proteid, 4 per cent.of fat and 5.1 per cent. of carbohydre
ate; whereas the percemages in the case of human milk are
respectively 1.5, 3.5, and 6.5.The milk of the cow,therefore,
is richer in proteid,but weaker in fat and carbohydrate than
human milk.For the purpose of the reduction of this excess of
proteid it is customary to dilute cow's milk with water;and
for the supply of the deficient constitvents cream and sugar
are not infrequently added.There are a number of old-establi-
ghed formulae for mixtures of cow's milk and water - e.g.,
one of milk to two of water; equal parts of milk and water;
two parts of milk to one part of water.Such would undoubtedly
correctthe proteidmbut lower the fat too much..In the four
examples just given the proteid,fat and carbohydrate proport-
jons are respectively - 3, 4, 5; 1, 1.3, 1.6; 1.5, 2, 2.5;
and 2.2, 2.6,3.3. Althourh the fat is deficient in all these
mixtures,not a few infants thrive very well thereon and become
ailing only when the milk receives carhohydrate addition.Bven
then,the child at first fattens and is appareatly doing well;
but the fat so formed is of a poor quality and the muscular
tissue weak:so that,sooner or later,symptoms of rickets make
their anpearance.Unfortunately,the mother only seeks advice
when the child fails to walk or if,when able to so so,the
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addition of fat to the diet,- esrecially if proteid by introd-
uced at the same time,- will cure the mal ady . Neve rth
it rust no* be forgotten that there is some ééﬁper ineigggi
ing an infant on excessive fat.Administration of food t
h@“E in fat,if ranidly inaupurated or too prolonged? mg§
§§VEa€}§§ :gigysgspiéﬁéiﬁtgx1cation and diminished absorption

diet"nte-d 3 ay have rickgts actuglly.occa31oned by
a t intended to cure or prevent its origination, Cream,
§Z§3512i1§8d2}§¥n§fggm,not infrequently contains an excess of
intoxication. Milk tlse gerhaps to dyspepsia,weakness ot auto-
tis. vomitine and i_OO rich in cream can give rise to gastri-
tis, vomiting diarrhoea with large oily motions, or const-
ipation with hard,crumbling stools full of fat,and armoniacal
urinary secretion, The child continues to lose flesh and '
ylckezs is now very apt to occur.Absorption of the proteids
is in erfered with and thus an additional danger appears on
the scene.,The ingestion of a high fat percentage is especially
apt to occur witih the cream and whey,or t0p-mifk mixtures so
commonly employed in these times of modified cow's milk
désing. I have knowledze of four such cases, two of which
prgsented such signs of rickets as craniotabes,delayed deat-
ition and head sweating, whilst another had convulsions in
ggmz;néw1th these two, but nothing else sugrestive of the

sease,

The starchy and sugary constituents of the diet,classed
as carbohydrates,perform a very important part in the ecoan-
omy of the system,Such substances,when converted into fat,
constitute an efficient source of body heat;stil they are
unable to make up for nitrogenous waste and are not operative
in the buildine up of cellular materisl . Carbohydrate is pres-
ent in the milk as lactose, Starch is not a constituent of :
milk,but an element foreign thereto and useless in the early I
period of infancy.The pbyalin ferment is not present in the j
infant's salivary secretion until it attains the age of two |
months and there is no diastatic ferment in the pancreas un- i
til the end of the first year of life.Numerous experiments ;
have been performed with a view to determining the existence of
diastatic ferment in the stomach and ptyalin in the saliva E
of infants,aged from sixteen days to two months,The result of
such is the oconclusion that the saliva of very young infants
contains a diastatic enzyme capable of converting small amoun-
ts of starch into maltose;that the diastatic action of the
saliva may continue inside the stomach for two hours after
food ingestionj;and that,on pathological grounds,there is no
reason why infants cannot digest small amounts of starch.But
starch and maltose,the principal constituents of most patent
foods,are not found in the milk of any mammal jand,although
infants do well on dextrinised gruels,it is possible that the
possess a mechanical, rather than a nutritive, value by
agsisting the digestion or modification of the curd in the
stomach.The best results are obtained if the amount of starch
is small,- under 1 per cent.,~ and the effect upon the curd
is lessened if the starch is converted into dextrin and malt-
ose.A diet of carbohydrates may lead to rapid increase in
weight ;but the strength gained is not proportionate and the ,
muscul ae tissue is flabby. Infants thus fed have feeble resist |
-ance and many of them become rachitic.The easy digestion of ?
a food consisting chiefly of soluble carhohydrates,and the ra-
pidity with which children gain weight,not infrequently conve-
vy a false impression of physical nrogress to the child'sparen
-ts and medical attendant ,A diet containing excess of carbohy-
drate,and particularly if possessing a shortage of proteid an-
d fat,will cause malnutrition if persevered with.The beautif-
ul photographs of fat infants,which one sees so often on the
hoardings and in the papers nowadays and supposed to testify
convincingly to the merits of certain patent foods, are apt
to create a false impression of the possibility of healthy
infants being reared in this way,despite the fact that the
child concerned is,though fat,actually unhealthy and very
likely in a rachitic state,the same perhaps concealed by
judicious posine to the camera,Thus,Cheadle tells us that a
fat baby once won the first prize at a haby-show,but was not
lonr afterwards broucht to his hospital for the treatment of
rickets of an advanced character.Carbohydrates enter into the
composition of human milk as lactose,usually to the extent of
6% to 7 per cent.The proportion of proteid to carbohydrate ¥




for a child 1s 1 : 3 and for an adwlt 1 : 5: the

hydrate is in a child 3 : 9, in sdults 1 : 5. Thef?ifzgtcigzg
uires more fat and less carbohydrate than the adult.This con-~
dition is not fulfilled by most of the patéat foods,which
show a great deficiency in fat, The fat percentages’in var-
ious foods is as follows: Dried human milk, 26.4;A11enbury
No.2, 12.3;Horlick's Malted Milk, 9; Mellin's Food, a trace:
Benger's Food, 1.2; Allenbury's No.3, 1; Mosley's ’0.92' '
Neaves's 1. Some the foods of this class,- e.g.,Méllin'é
Benger's and Neaves's,- are recommended to be made with milk;
whereas others,- e.g., Allenbury's No.l and Horlick's,-ane
sold to replace milk and are usually dried preparations of
cow's milk variously modified. The following analyses were
made of foodg prepared with a milk of 1032 specific gravity,
3.6 of proteid, 4 of fat and 5.37 per cent. of lactose: (1)
Neaves's Food has a basis of aat flour and contains free
starchjthe dry food coantains 12.10 of proteid, 0.86 of fat
and 82,03 per cent.of cerbohydrate;mixed with water,the respe-
ctive fisures were 0.78, 0.005,5.40;somewhat vague directions
are given for its use with milk. (25 Benger's Food is pancre=-
atised wheaten flour;it contains free starch and 48.5 per
cent,of soluble matter.The percentace oompestidon is,for the
dry food, proteid, 12.48, fat, 0.86, carbohydrate, 76.91;when
prepared with 1 part milk and 2 parts of water the figures
are respectively 2.1, 1.8, 6.2, (3) Frame's Food is an admix-
ture of malt and biscuit. Analysis ef the dry product shows
19.86 of proteid, a trace of fat, 76.54 of carbohydrate;when
mixed with 1 part of mdlk and 2 parts of water,the figures
are 4,5, 1.1, 14.49. (4) Mellin's Food shows a meduction of
starch to almost pure dextrin;for a child of three months it
ig directed thatpuse be made of three level teaspoonfuls of it
to eight tablespoonfuls of milk and water.So served up it
contains 1.63 of proteids, 1.22 of fat, 5.36 of carbohydrate,
as compared with respectively 10,01, 0.08, and 78,86 in the
dry condition. (5) Allenbury's Foods.- No 1 is a dried modif=-

ied milk, No.3 @ malted preparation containing starch. No 2
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contains milk and deposits fat on standing;the dry food
coantaing 9,86 of proteid nitrogen, 15.04 of fat, 68,85 of car
-bohydrate;when made vp according to directions the figures
are respectively 1.71, 2.49, 11.46 per cent. Despite the
commendations of the vendors, such proprietary foods are un-
able to replace cow's milk by approximating more closely to
human milk:for they are generally deficient in fat and often
contain an excess of carbohydrate - principally in the form
of free starch,which during the early period of its existence
the infant is unable to digest., Moreover,they are lacking the
antiscorbutic element; they are usually very troublesome to
make up ani expensive to patronise.Indeed,it is difficult to
see what real advantage they have:for if carbohydrate were
required in the food,it is far easier to supply it as oatmeal
or barley-water.It is,however,true that they are of some use
in emergency,especially during the surmer months,when it may
be difficult to secure pure clean milk and diarrhoea is
prevalent ,Their prolonged exhibition is dangerou§ tg growing
infants,especially as at first the latter may gain in weight
and for months present no undesiralle symptoms.In other words.
we may take it as a general principle that the sultapility of
a particular food is not proved by the fact that it is taken
well and productive of no 111 effects, as it may be many
months before there is any manifestation of rickets,scurvy or
other untoward results. As the onset of rickets is so in§id-
ious,and as many months may elapse before symptoms rointine t
-0 the disturbance of the osseous system draw attention to
the presence of the disease, this delay in the appearance of
starch-diet i1l effects should during infant feedipg be
carefully remembered. Many opportunities for practical obser-
vation have convinced me that,thoush symptoms may.be slow in
developing,when once present are of very serious import,part-
icularly if there be present such sy@ptoms as dryness of the
skin, muscular rigidity, difficulty in free movement,weakness
of the heart and loss of appetite.l have always fougd that
starch-fed children have a low resisting-power to disease;the-
y recover from illness very slowly and rapidly sugcomb to
prevalent ailments or to autointoxications.Even with rosy
complexion and no digestive disorders,a child may have its
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constitution undermined b P s .
this class.The weirht of zhémgigfgrpgieginﬁowigg.fg°ﬂs.°f
Srosts Ve best ovur e S Dy eresgiteratire caromy walo:
the conditi £t
tissues.Tpe exact role which.c;g§o§§d:§:e:kifaingnmgzcular1
tion of rickets is not quite clear.The chilﬁ nourish g produc-
carbohydrate excess,is easily affected by Ldynourished on
and its power of resisting adverse influenceg islgschlggi ;rs
par.Trophic ailments,once iniciated,are not easil; over .
and rickets nay be the outcome theréof There is nz doubgO%z t
any disturbance of the dietetic ratios affects adversely thz
organism;and,if one is deficient or in exBess.the otﬁer“
elements are not so advantageously dealt with’or assimilated
Although it has been suggested that rickets is not infreqpe”;~
ly due to far shortage in the food.it may also be caused b “é
diet sufficient as regards fat,the’assimilation of which lztt-
er is interfered with by an excess of carbohydrate.Too ﬁuch
sugar,soluble or insoluble,will stand in the way of the prope
-r assimilation of the fat;therefore,a diet,poor in fat Tut
sufficient to prevent malnutrition,will,in the presence of
carbohydrates,bg too weak,the child suffering from trophic
disordere and rickets.If the latter affection is occasioned
by fat shortage,it is probable that,in the case of an infant
six to seven years of age,a mixture with 1 to 5 per cent.of
fat wdll not be enoursh to prevent its appearance;further,if
there is too much sugar in the dietary,2.5 per cent.also woul-
d not be sufficient. The three important constituents of the
food,then,nar€ly,proteid and fat and carbohydrate,are intim-
ately associated with one another.In searching for the cause
of the disease and the lines on whicli the treatment thereof
can best be conducted,it should not be forsotten that,thoush
the main evidence points to deficiency of fat in the diet,the
proteid constituent has an important part to play in the
child's nutrition and that excess of carbohydrate may inter-
fere seriovsly with or hamper the proper absorption of the
other elements,even though growhh abd nommishment of the
child and rachitic invasion might be considered as adequately
catered for by the armounts of that substance arranged for
operation,

It seems difficult or impossible at present to estimate
the true value of the fermernts which are present in the milk
of all mammals in addition to proteid and fat and carbohydra-
tes,salts and lecithin.The child at birth has a stomach that
is deficient in digestive fermerts and probably also in those
which are called trophozymases and which may be supplied in
the mother's milk.Unless these are present,the infant cannot
digest and assimilate its food and finally transform it into
cell tissue.These ferment possess some blochemical action,whi-
ch is probably rendered inert when the milk is boiled for
sterilisation purposes.All animals do not possess the same
ferments;but,with special foods or by feeding them with the
ferments absent in a particular species,the missing elements
can be made to appear in the milk.More than a decade ago it
was demonstrated in Concetti's laboratory(Arch.de Méd.des
Enf.,Mar.,1902)tkat human milk contains ferments which are
absent from or only slightly present in the milk of the cow
and goat;also that sterilisation destroys any fermemt that
may exist.The ferments present in human milk are not peculiar
to it,but under appropriate feeding can be made to appear in
the milk of the cow.Thus, Spolverini(Ibid.,1901)fed goats and
cows on a germinating barley and subsequently noted the appea
-rance therein of amylolytic and hydrating ferments which
were not present normally,but which are always present in
human miil.Our author chassifies the ferments of milk as
follows:First,the Ferments of Elimination;second,the ferments
of secretion.Under the latter category he includes:(a)
Trypsin ferments - active in the goat ,dog and cow,less active
in woman end the ass. (b) Pepsin ferment - less active than
the foreroing. (c)Amylolytic ferment - never found in cows or
goats,but always found in women and dogs,in vhom it is highly
active. (d)Hydrating fermerts - transforming salol into
carbolic and salicylic acids,slways present in woman and dog,
but absent from the milk of the cow. (e) Lipase - a fal-spl-
itting ferrent present in all milks.
in cows and goats,scarcely noticeable in woman.(g)Glycolytic
ferment - present in all animals in varying degrees of

(f) Oxydase - very active
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activity . Milk must therefore be i .
ture of nutritious chemic:1 subsigﬁiéie;sg 2f20°§iy aita_m}x-
active biochemical elements operative {nnthe buildioo Ualn%ng
the tissues of the system,For some time t e e

A . .Y - e past,owing to the
difficulty in obtaining reliable and pure cow's rilk and the
dangers associated with that limid wh r eve -‘

. - ¢ 1% when impmee or even sligh-
tly tainted,a large section of the population have had recour-
se to the use of what is termed sterilised milk,the method
also having been adopted for general distribution amongst the
poor wy?rever muaicipal laboratories exist.It would seem,how-
ever,thaF?t@e advantages of this form of feeding infants are
doubtful ;for the spores of the more virvlent microorganisms
arf thereby not“destroyed,though probably the useful varieties
-the so-called "tame microbes" - are rendered inert and the
milk daraged.There is always the risk that a child reared on
sterilised milk will fail in development and become more or
less gscorbutic.I have seen several such sterilemilkereared
children eventually lose firmness of flesh and vigour and
fail to acquire the norral robtustness of constitution.The
sterilisation process seems to impair the value of the nitrog-
enous element and interfere with the proper performance of the
antiscorbutic function;the heating of the milk probablyalso
kills the ferment present.Owing to the difference of good
opinion existang§l would not go the length of affirming that
the use of sterilised milk does cause rickets,and refuse to
subscrihe to the old German theory that scurvy is an acute
form of that disease;for although these two affections are
not infrequently seen togetler in the same patient,the sympt-
oms are quite distinct and the treatment indicated must be
conducted on essentially different lines.The outstanding
characteristic of scurvy is the tendency to subperiosteal
haemorrhage,subcutaneous extravasations,sponginess of the
gums and haematuria - such haemorrhacic expressions not being
observed in rickets.The alteration and correction of the diet
can produce a slow and gradval improvement in the rachitic
child,the administration of antiscorbatic remedies effecting
no change;whereas,in the case of scurvy,the addition of fresh
vegetables or fruit juices to the diet will lead to improvem=-
ent forthwith and ultimate recovery. The occurrence of these
two maladies at the sare time is owing to the Tfact that the
foods are given sterilised,or that the diet consists of a
sterilised or patent @ubstance lacking the antiscorbutic
principle and deficient in fat,proteid and phosphates.It seems
possible that the periosteal activity and the vesculatity of
youns growine bone may elso be a factor in the contemporaneo-
us present of scurvy and rickets.Though it is doubtful wheth-
er sterilised milk can produce,de novo,rickets,it is possible
that a child,nourished on an inert food lacking the digestive
ferments and enzymes present in fresh milk,will grow up less
resistant to the various catarrhs and that rickets will app-
ear as a sequel to these disorders and chronic malnut?ltlon.
If,in addition,the milk is deficient in fat and proteid,the
tendency for the child to develop rickets will be very much
augmented,COmby(Brit.Med.Assoc.lbeting,Manchester,lgoz)holds
that modified artificial milks are responsible for the produc-
tion of anaemia,rickets and infantile scurvy,he having notic-
ed that these affections,bspecially the last-mentioned,appear
in those countries where modified milk enjoys the largest
vogue; fuethey,in America,where modified and sterilised milks
and foods have a tremendous popularity there is an endbrmous
. prevalence of these diseases.Still(Med.Rec.,Dec.,1?02)s1n one
of the American Dispensaries,observed 179 comsecutive cases
fed,for periods varying foom three to eighteen months, on
carefully modified laboratory milk,all bottles containing it
being carefvlly sterilised.For nine months of the year the
milk was pasteurised,a process of simple sterilisation being
practised during the syrmertime.In 97 of the cases there were
unmistakesble signs of rickets or scurvy,most of the cases
being instances of the former affection or a combination of
it with scorbutus,the one merging into the other.For the
production of these juvenile affections he blames the pabteur-
isation of the milk.Although scurvy and rickets are cormonly
agssociated under certain circumstances,there are many yho.
doubt that they are really connected and insist that they are
not dual expressions of the same disease.The American
Pediatric Society have given much attention to the subject of
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‘the alleged association between rickets and

340 cases it was found that in 152(45 per ce§§?§¥§é§2€s°£as
present.In 50 of the patients that disease antedated the app-
earance 6f the scurvy.Deel ing with the subject of infantile
scqrvy,AuSS?t(L Echo.Méd.du Nord,Jan.,1903gconcludes that the
same %Sdatﬁdemorrhaglc form of rickets;that all children

affe? éd : ereby are rachitic,with or without osseous deformit
-ies;and that the coexistence of infantile scurvy and rickets
would indicate a similar etiological factor.He also tells of
682 cases which he studied,tompwdddpg 456 bottle-fed,59 breast-
and bottle-fed and 167 breast-fed.He thinks that it is an ex-
aggerated view to hold that sterilised milk can cause rickets,
but that it is the wrong and injudicious dieting which actually
gives rise to @he.affegtion.A breast -fed infant becomes rachi=
tic if bad hygienic principles cause prolonged digestive dist-
urbance .He considers sterilised milk of ereat value and pref-
erable to wet-nursing in the case of families able to afford
‘the latter,.The establishment of milk stations where that 1ique-
id is carefully dispensed and wbere mothers are advised how to
accurately administer the same will help,our author believes,
to effect a diminution in the number of rachitic cases observ-
ed.One of his conterporaries,Variot(La Trib.Méd.,1902),conclu-
des thit,- aside from mother's milk,which nothing can perfectly
replace,- the use of sterilised milk is almost as safe as a
wet-nurse.There are so many objections to the empl oyment of
that individval that he advises sterilised milk for a normal
infant and reserves the wet-nurse as a last resource when the
infant fails to thrive under other methods.The general opinion
amongst the scientific officials of municipal milk depdts is
that the use of sterilised milk does not make children rachit-
ic, I have seen no case of genuine rickets which I could refer
to the use of sterilised milk,though I have seen a few cases

of slight scurvy,but doubt whether the number which arise in
this way is not less than under any other method of artificial
feeding. I find that sterilised milk helps to prevent the
occurrence of summer diarrhoea and believe that it is safer in
hot wedther than any other form of food.Beyond a suspicion that
this kind of milk, especially if its use is prolonged, may cau=-
se the disease, my conclusion is that sterilisation in itsgelfl
is not capable of making an infant rachitic.Nevertheless,this
purifying process has some drawbacks.Thus,it has been found
that its prolonged employment as an infant food lowers,or corp=-
letely deranges,metabolism, throwing an extra strain on the
organism,thereby paving the way for innumerable allmermts;the
mitrition of the body is inadequately maintained and the
‘frequent result,therefore,is a constitutional disorder:Wé may ‘
take it,then,that though sterilised milk cannot be definitely |
regarded as causative of rickets, there is a possibility that
feedine on a milk deprived of its vital ity,its ferments and

its energy,will lower the vital resistance and predispose.to \
that disease.If three children were selected for cbservation,- |
a breast-fed infant, one artificially fed with fresh cow's |
milk and another given sterilised milk,- the last-mentioned,- l
assuming @Bl healthy at the correncement of the test perioq,- }
would suffer most in nutrition and probably become scorbutic or
perhaps rachitic or both.It is therefore advisable to bear in b
mind the anomalous constitutional conditions to which the use
of sterilised milk or sterile patent foods may lead,and that %
the dangers of either will be largely increased if they prove I
deficient also in the all-important proteid and fat .For proper :
infant feeding the food should be fresh and free from dangerous
organisms,the vital principles = the fements - being also i
inimpaired.Such desiderata exist under %dea; conditions in
normal breast-milk;if,unfortunately,cow's milk must be used by
way of a substitute,no pains should be spared to obtain,if
possible,clean milk that does not call for cooking or sterilis-
ation or any form of treatmaht that will injure the vital
prim;}'iﬁgstﬁi’“iigegoing facts,which I have marshalled in the |
briefest possible manner consistent with their importance, I *
would now draw the following conclusions: Despite the undehla- I
ble fact that the faulty nutrition of the infant is the.greax 1
underlying excitant of rickets, as new facts arise bearing on
the great differences between human and cow's milk it becomes .
more and more evident that it is unwise to point to one elemen
in the food as the sole or principal originator of the disease.
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Laboratory exrerimentation wi not sett] 3 ;
oc the causation of thi;ogi:ilse{lggrvftttetm}e oot gestion
not identicel with the condit{on,é ob‘cf?: upe reactions are
:ne stomsch o HLbd al aiang in tlhie human and
livine machi.I verr muich doubt alsc that . . ;
mals throw much lieht upon this subs ect-i rei:pggimenﬁs on ani-
react @ifferently to te sare reacent Tfﬁé?’e anirels and men
ally known rerardine i i is very little re-
L o on iow i?’-d?l‘q‘?e Ic’::len;:.cal nature of the hwan manmmary
y - v 4 L1 S ""1“ 1T ,11, o 3 % » -
of the cow an?® other mannnalstwgﬁdz*fngil"iﬁllqlud l.?ht?e case
proteid substances,caseir. and serum albl;y;_nczﬁi:’ ‘baﬂﬂ}e
nature and proportion,in tb®'s and huran milk :ir-’ reover
know that the fats Qiffer,- the milk o0f $ho cow beine rel ot i
vely rich ian fatty acids,\;vhzreas human'er:iillf :?ng o fn those
titnents: ¥ nom is poor in these
constituents;we know,further,that bot: contain miik sugar and
sa.lts:ln Xam’:ln{: proportions;- but it is impossihle as vet to
explain the ﬂv:L‘l:a‘L princirles hidden in the human secretion -
be they ferrients,enzymes or antibodies,which render human milk,
takerl.l?tobthle svstem of »n infant,an animating liquid,while
the milk of the cow or other mammal may,under certain conditi-
ons,become & mnoison as lethal as vinzlez,nt organisms.It is
therefore necessar to study the szction of infants foods from a
blolowlcal,gs well esfrom a chermics]l standroint,reremberines
;%WZZE zgenlrﬁgggt?n‘; ﬁnihgipq.e I.hat the mutrirent is intended
: a T and te aid in the evolution of the alimentary
functions: sc that,as the direstive sectetions of the infant's
stomach and intestines are cradually formed and brousht into
operaticn,ther v ay act cherically ui;on the milk and retain it
for 1en_g'ther}ing neriods in the stomach,thereby preventing its
Esén:tg:zziuign”‘rt:ggug?%\crk:éyhintg the :_Lnt.efti nes.Ry this process
h acl S5 7 1y ensbled to fit itself,anatomically
and physiol orically,for the food of the adult when the child
gpows up .Human milk retains the same cormposition throughout
lag‘ta‘tion,but is changed by the acticn of the deveJ.Opiflg gas=
tric secretions into forms requiring slicht ,moderate or compl=-
ete mastric digestion - until at last the animal is able to
dirpest and assimilate the food of the mother and can be consi=-
dered physioclocical 1y independent of the that individvwal., I do
not think tihet there is so much danger in deficiency of one
element as in the disturbance of the ratio of all the important
constituents of nutrition,that is to say,the sugar,the fat and
the nitrogenous materiel .It would seer that the disease under
consideratiom is caused by a food usually deficient in qual-
ity,thousk the quantity may be ample to support existence and
be even ahle to make it put on considerable apparent flesh.An
infant nourished by the mother herself secures a milk in which
the constituents just mentioned preserve a tolerably constant X
and proper ratio.Towaris the end of the period of lactation,in
pregmrancy occurring during the presence of that function,snd
in the case of ill-nourished mothers, the proteids fall to
vanishing=-point and,even though the fat may have varied little,
melnvtrition and richits may break out in the child.If the
infant is being fed on the milk of the cow,that liquid may be
ingested in =z condition of fat shortage,or that substance may
be s0 excessive that it interferes with the process of proteid
assimiiation.The result is that digestive troubles appear and,
though the child seems to he pretty well nourished,gradual
westine and rachitic expressions may be observed.The ex€Gess of
sugar in condensed milk,together with the fat deficiency of
the same,may likewise prove an improper dietary,with thaminat- |
jon in flabbiness,weakness and rickets.But the worst dietetic ?‘
effenders are the patent farinaceous so-called foods,whicl: are
rich in carbohydrates,solvble and insoluble,and very often
provide excess of starch,which in itself is an unnatural food “
for infants, hinder the absorption of sufficiem fat by the
infant,which, slowly but surely,lzspees into a rachitic condit-
ion,although for a long time previously it may have been fat
and well-nourished, strong in digestion and apparently doing
verv well upon the diet in question. My opinion,therefore,is
that,though we should not despise entirely the theory that
fat shortare tends to the production of rickets, no one coust-
itvent of the food should be unduly esphasised to the exelusion
of the rest.The sugar,the fat and the proteids,and in a lesser
degree the salts,are so intimately associsted that any disturb-
@nce of the balance inevitably causes digestive disturbance,
melnutrition and not seldom the disease we are considering.At
the present time it is not easy to explain why one infant
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should becore marasmic and another rachitic or the subject of
scurvy disease.It may be that marasnmus, scurvy and rickgts are
in some way related;and the specisl disease is determined,per-
haps by different agents,- microbie, scorbutic and toxic,~
conveyed in the food or are at work in the system g ready.The
alleged production of rickets by the presence of toxins and the
cont emporaneous shortage in antitoxins will receive attention
presently.We shall see that it is affirmed that tese toxins
would posgibly Supply an irritant to the blood stream and give
rise to disturbances of the organs most concerned in the oss-
eous lesions of the disease; cold would assist by lowering
vitality,and so give the toxins more stepe, and lack of sun-
light and fresh air would act pretty much in the same way.The
germ theory of rachitic toxaemia has been agsailed;and it
would seem that the toxin involved is not the product of germ
like,but originating in some poisonous element of the milk,
which the child's antitoxins are capable of resisting when
naturally and properly fed.If this be true,over any lengthy
period it is not safe to feed an infant on synthetic food
stuffs,which obviously could not approximate the maternal
mammary secretion in preciseness of ingredients.

It seems apposite at this juncture to consider the inter-
pretation of some interesting experiments which Chalmers Wat-
son (Lancet,Dec.18,1906) performed upon some female rats,the
progneny of an excessively meat-fed mother.For some months
prior to delivery and during the perioff of lactation these
animals received a diet of ox flesh and, after weaning,the
young ones were similarly dieted.These meat-fed rats numbered
100 and in age varied from a day to twekve weeks,and control
rats were fed on breast and skim-milk,with an allowance of
bread .After a certain time they were killed and submitted to a
mimite examination.There was found a general softness of the
bones of the body, a condition invariable in all meat-fed rats
and accentuated as they grew older.The long bones,especially
the ribs,were of a dark colour from increased vascularity of
the tissues.Duriag the second month of the experiments curvat-
vre of the spine and long bones developed - such comprising
scollosis, lordosis, beynding of the ribs at their ancles and,
to a lesser degree,curvation of the bones of the lower extrem-
ities.The osseous curvatures were not infrequently associated
with enlargement of the caetilazes.In some 15 per cent.of the
animals small white nodules were observed &n the ribs,standing
out clearly as pale and bead-like prominences in the substance
6f the darker part of the bone.On cutting across these,it was ¥
seen that thev consisted chiefly of cartilase.In pronounced |
cases the changes were similar to those seen in advanced cases ‘!
of rickets in the human subject.But this likeness was not con=- *
firmed on microscopical examination;for,although it was seen
that ossification was delayed and imperfect involving endoch-
ondral and periosteal bone formation,the minute structure of !
the epiphyses was normal,even thoush the animal showed prono=- i
unced rachitic bhanges in the skelatal system,The bony trab- f
eculae were thin,there was great increase in the size of the )
medullary canal @hd the bone marrow,- in the case of meat-fed :
animals of six weeks and onwards,- showed a great increase in
fat . In not a few there was a considerable increase in the %
number of thin-walled vessels,which were full of red blood- ‘J
corpuscles in the medullary spaces.The white nodules observed f
in the ribs consisted of cartilage cells,derived from the peri- |
osteum, and transformation of these into bone was seen at the i
preripheral part of the gsections.The first imprgsgion conyeyed
by these experiments was that there was a condition of rickets
produced by the meat diet;for the delayed and imperfect ossif-
ication,the increased vascularity,the augmentation of the
number of the blood-corpuscles in the medullary spaces and the
nostal cartilaginous nodules resembled the conditions observed
/in the case of humen infants suffering from rickets; but the :
fact that the epiphyseal ends of the bones were normal showed :J
that some condition other than rickets must have been in oper- |
ation-- an observation which would seem to casbd some doubt
upon Ghérin's statement that he produced rickets in animals
by feeding them upon a diet of raw meat,and allow us to urge
only an apparent similarity of conditions upon superficial
examination.Our author refers to a case in which a consumptive
mother,- treated successfully with considerable quantities of

meat,- married, continued the same diet and in eighteen months
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was delivered of a child.It was brought up on the bottle until
the age of one year and then,for some overt reason,did badly
and became anaemic.Raw meat-juice was administered,but metters
became worse and death occurred.The symptoms observed during
lifdfwere not unlike those seen in meat-fed rats and after
death the tissues,particularly the radius,showed osseous anom-
alies very similar thereto.This case demonstrates the great
influence that the diet of the mother during pregnancy may have
upon the offspring, which fact should always be borne in mind.

The allesed deficiency of lime salts in the rachitic sub-
Ject has for loag been a matter of controversy amongst peri-
atrists,especially as the most obvious anomalies occur in the
the child's bones.The older writers sometimes referred to a
shortage of mineral matter,particulariy of lime salts and
contemporaries and others held that rickets was induced thereby
It is very common to find that rickety children are overfed on
unsuitable food,in which it is probable that they receive
enough phosphate of lime,but are unable to assimilate it from
diégmetive disturbance resulting from their gluttony.Many ex-
periments have becen performed with the object of throwing 1i-
-ght upon this important question;and it is necessary to cons-
ider here as briefly as possible some of the more instructive
and important. Thus, Chossat,in 1842,advocated the theory of
the absence of certain bodies in the food,as against those who
insisted upon the presence of some acid,or acids,in the circul-
ation of the patient.He fed pigeons on food deficient in lime
salts,with the result that he was able to produce in them a
condition in which the bones were readily liable to undergo
fracture,or were softened and curved;he was,however,not able
to excite rickets,merely,it would seem,some osteoporotic cond=-
ition.Friedleben repeated these experiments and found that the
bones were undoubtedly more fragile than normal,though he
couvld not convince himself that rachitis was present.Voit was
another to repeat the experiments in questioff,in 1880,with the
result that he concluded that rickets could be so produced.
Baginsky did much oriszinal research of this kind and stated
that the administration of lime-free food gzave rise to rickets;
he adds that the changes in the bones were more marked when
lactic acid was added to the dietary.In 1871 Wegner,of Berlin,
demonstrated that,if while administering doses of phosphoris
to young animals,lime salts were withheld,there arose an affec-
tion of the bones exactly like rickets;hds conclusion was that
phosphorus acts as a stimulant of the ossifying process, An
all-round view of tihis question would seem to show that the
lime~-salt deficiency theory of rickets causation can be much
weak ened by such facts as the following:Despite the fact that
cow's milk is six times richer in lime than human milk,breast-
fed infants rarely suffer from rickets,whilst amongst infants
artificially fed and taking cow's milk in some form or other
the disease is very prevalemt ,Nevertheless,it is possible that
the infant is unable to use effectively the lime salts in the
cow'!s milk:for the calcium salts are intimately associated
with the albumin of the casein,and it is this substance that
the infant finds difficulty in digesting and not infrequently
rejects as tough curds.Secondly,in limestoane districts,where
the water may be impregnated with lime salts,the children are
frewuantly rachitic,and the addition of lime-water to the food
does not prevent the occurrence of the disease.Ilt was formerly
thought that thekets in the Glasgow children was due to the
want of lime in the Loch Katrine water-supply;but,although this
water is known to be almost distilled water,the tendency now is
foPgthe affection to disappear.The Commission on Physical Det-
erioration did not consider that the want of lime in water can
make anyone become rachitic.So good an authority as Ormsby was
inclined to believe that in cities with a water supply contain-
ing 1ittle 1ime deformities of the limbs are much more preval=
ent;yet there is very little lime in the water supply of Dub-
1in and rickets is a comparatively rare affection in that part
of Ireland,- a fact probably referable to the unpopularity of
artificial rearing of infants . It appears,then,that the preseace
or absence of lime ian the drinmking-water has practically no
bearing on the occurrence of rickets in Glasgow or elsewhere,
Thirdly,the administration of lime salts,alone or in medicine
containing preparations of lime,seldom relieves or cures the
disease . Fourthly,farinaceous foods are rich in lime and phos-
phoric acid;yet children fed with these substances,esPe01ally
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under conditions in which milk is not provided,are very apt to
become rachitic.This disease's chaages,such as increased vasce !
ularity and cartilage proliferation,are sometimes seen in
normal calcified bone.In the absence of a proper supply of lime
salts marked proliferation wonld seem impossible,as uncalcifi-
ed cartilage consists largely of lime,In the absence even of
dietetic rearrangement,it is possible for a patient to recover
from rickets spontaneously;the lime received may be sufficient,
but a defect in its assimilation in existence.Pommer says,that
althoush enough lime is ingested,it is not absorbed properly,
owing to the diminished alkalinity of the blood,despite the
fact that equally competent observers have demonstrated that
the alkalinity of ¢ liquid is not diminished in this disease
It anpears much more likely that,if lime salts are assimilated
in an insufficient amount,the loss is to he accounted for by
the inability to digest the casein of the milk;nevertheless
this fails to explain the occurrence of the malady in the case
of a child becoming rachitic on a dietary that is entirely
farinaceuus ,Kassowitz thinks that the disease is a chronic in-
flarmation starting in the bone-forming tissues;he compares
this inflammatory process to interstitial keratitis,or to the
interstitial inflammation of thie liver produced by phosphorus
inrestionjhe does not regard the poverty of lime salts in
bones peculiar to the disease,as it is to be seen in every form
of inflammatory osteoporosis,and adds that of more importance
is the intense vascularity of the tissues engasged in the form-
ation of bone,which he looks upon as the initial and principal
sign of the disease in question.One of his experiments was(wbth
the object of ascertaining if artificial congestion would lead
to rickets)to bandase the 1imb of a growing animal for several
hours a day and doing so daily for several weeks.After death
he noted in the bones an increased vascularity which had prev-
ented the deposition of osseous tissue and destroyed the bone
already forwed;further,there was a rickets-like cartilaginous
proliferation.He therefore maintains that a hyperaemia of the
bone gives rise to poverty of the inorsanic constituents and
that an inflammatory process in the bones is the cause of the
rachitic lime-salts shortage.Mirva and Stoltzner have also
done some important wesBarch upon the effect of a diet poor in
lime in this disease.They fed a six-weeks puppy for 55 days on
raw horseflesh,fat and distilled water.After three or four
weeks there dleveloped typical symptoms of rickets,-viz.,
enlargement of the epiphyses,rickety rosary and curvature of
the long bones,- but the structural alterations were more of
the nature of osteoporosis than of rickets,These experiments
were repented by Reimers and Bayer(Med.Review,Vol.lx),who diet-
ed ten-weeks puppies with horseflesh,pork,veal,horse-fat and
distilled water.On the eighth day the animals were indisposed
for exertion,became more and more indisnosed to move and cried
out in agony on sudden movement .They waddled,the fore limbs
assumed banGinbBaggand there was a"cow-hock" anomaly of confor=-
mation behind,with enlargement of the lower ends of the radius
gnd uvlna. At the end of 31 days the animals were submitted to
post-mortem examination.,There was found a considerable accurul-
ation of fat,the muscles were unaffected,rickety rosary was
present ,as well as long-bone epiphyseal enlargemeht .The long
bones,when dried and macerated,proved unusually light and had
a rough and porous surface.They floated in water,which is coat-
rary to what obtains in health.On longitudinal section,the com-
pact substance was found to be exceedingly narrow,with a corre-
esponding widenessgd of the meshes of the spongy tissue, The
growing cartilace was wider than normal and periostral changes |
were observed in certain areas.The adjacent unealcified hony
layer showed no signs of proliferation and an osteoporosis was
essentially the condition observed.A puppy with spontaneous
rickets was used by way of control.The naked-eye and minute
changed were chiefly proliferation of the osteoid tissue and
were distinct from those to which deficiency of lime salts
gives rise.,Our authors,therefore consider that lime deficiency
is not the only factor in the production of trué rickets and
suzgest that the other one is heredity;for,if both parents
have been rachitic,the offspring are specially liable to the !
disease,.They also point out that some children would seem more i
predisposed to the disease than others and that these,even i
though they may be breast-fed,do not always escape the malady; J
but,as a rule,predisposed children do not,in the absence of




artificial feeding,Become rachitic.It seems to me that the
changes found in these young animals represented an early stage
of rickets which,if the diet had been continued,might have
been followed by a proliferation of osteoid habenrkal .This view
is supported by the fact that cases of typical rickets in man
have been reported,in which the changes in the uncalcified
layer of osseous tissue were slight and much less marked than
those in the periosteum and cartilage.l have already shown how
Chalmers Watson fed young rats upon an exfessive raw meat diet
and produced in them softening and curvature of the bones,with
white nodules in the bony parts of the ribs in 15 per cent.of
the cases,- microscopic examination of the epiphyses showing,
however,that the condition was not rickets,althoush there was
a great similarity upon mere naked-eye examination.The opinion
expressed by experts at a meetins of one of the London learned
societies was that these experiments showed that the lesions
were not so rmuch due to the excessive meat diet as to deficie-
ney or interference with the absorption of lime salts,especiall
=~y in view of other experimemts consisting of feeding young
dogs on flesh,fat and distilled water - these animals remaining
normal for a time,then rutting on weight,but gradually becoming
weaker,showing mental decay and dying;after death there were
found incgteased vascularity of the bones,irregularity of the
cartilage cells at the epiphyses,formation of imperfect osteoid
tissue and shortage of minersl matter;further,under this lime=-
short diet the changes were less marked in small than in larze
animals,I very much doubt also that excess of meat in the food
is always the cause of rlickets in raBsjfor animals that are
purely carhivorous are never so affected,nor do the Eskimo,who
is a pure meat-eater,suffer from this affection as seen in
Watson's cases.In these animals the lime-shortage seemed to be
the factor at fault.From the observer just mentioned's exper-
iment s,then,we may conclude,first,that,thoughyflanimal experimen=
tation is very unreliable for comparison with the conditions
obtaining in the human infant,a diet excessive in meat and
deficient in lime salts is productive of a disecase pharadteyis-
ed by bone-softening,increased vascularity of osseous tissue
and debility,comparable to the condition produced by Guérin and
other observers and described as rickets.Second,that,though the
naked-eye appearance,- as evidenced by the bending of the
bones and the hyperaemia,- is indistingvishable from rickets,
the microscopic examination of the epiphyses clearly proves
‘that the condition is something quite different from that dis-
ease.In other words,it is an osteoporeésis with which,in these |
meat-fed animals,we have to deal. !
We have now to consider for a moment the lactic acid
theory of rickets,premised to which may be the statement that,
if a bone be submitted to the action of an acid,it undergoes
softening and loses its lime salts;from this it was formerly
thought that there might be some acid,acting on the osseous
tissues,which was the real excitant of the disease;furthermore, |
as rickets is usually associated with much digestive derange- :
mentyit was concluded that the acid in question was in all pro- |
bability lactic acid 1liberated by the fermentation and decomp-
osition of food intha unhealthy,stomach not infrequently seen
in this disease . Heitzmann was the great advocate of this
theory and contended that lactic acid stimulates excessive
growth By irritating the young ossifying tissues,thereby caus- |
ing the production of premature bone;but others have suggested
that the Beid in question combines with the lime salts,gets \
rid of them by a process of solution and so gives rise to a ol
lime-famine so far as the bones are concerned.Against this [/
idea we may urge that the presence of this acid in the bones ]
has never been demonstrated,although it has been found in the !
urine.Oour author fed carnivora on lactic acid and also injected '
it under the skin,keeping them all the time on a lime-deficient
diet .The result was that rickets developed,accompanied by cat-
arrh in the respiratory and digestive systems.These experimen- /|
ts were repeated by others,but with negative results.Thus, a ¥
rabbit was been injected with 10 c.c.of a 1: 200 solution of
the drug for several weeks,and with the disappointing result 1
just mentioned.Against the supposition that this acid causes
deficiency of lime in the bones and resultant rickets we may
urege such further facts as the following: First,some children,

even when fed on starc food,have no digestive disorders cap-
ablg of favouring a pr%%uctioﬁ of lactic acid,but deal withap
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the starch well and put on weight - vitimately becoming rachit-
ic.Further,the rachitic condition can be cured,althouch the
child is kept on Ffarinaceous food,if certain substances defic-
ient in the food,- usually proteid and fat,- are supplied,
Second,even if lactic Baddddoes exist in the blood,it will most
likely be neutralised by the alkali present:so that there would
be no injury iaflicted directly by the starch.Third,animals,
fed on food which does not lead to the production of lactic
acid,may become rachitic,as did Guérin's younes animals when
sudldenly weaned from their mother's milk to meat.Successive
litters of lion-cubs at the London Zoolorical Society's Gardens
were,as we have seen,fed on tougn fibrous meat and given bones
so hard that they could not be broken,and ultimately died from
rachitic exhaustion.In both these cases there would be a def-
iciency of proteid and fat,but nothing capable of giving rise
to excessive production of lactic acid in the stomach.It seems
to be beyond coneeption that an acid can be carried in the bvl-
ood to dissolve out the lime from the bones;experiments do not
confirm the theory,which may therefore be dismissed without
further corment.

The hydrochloric acid theory calls for only a bried cons-
ideration.Its presence in the stomach has been regarded by some
as causative of the disease under conditions of diminution.It
has been found to be scanty in rickety cases,its production
depending upon the amount of sodiuym chloride taken in with
the food.It is said that in Saxony the nursing mothers ipgédh
very little salt and that ,in consequence,their nurslings are
very often rachitic.In view of this theory,Shaw(Arch.Ped.,1903)
added salt to the food of every infant which came under his
obgservation and holds that he was thereby able to reduce the
incidence of the disease,Finally,it may be noted that Nobécourt
and Vilroy(Rev.d Mal .des Enf.,1904)found that the addition of
common salt to the food of infants,- especially in S5-grain
dailt doses,- caused them to increase in weight,- the best
results being observed in very thin and premature pases,

A phospBate of potash theory was advocated by Delacourt,in
1899.This substance he gave to dogs and saw rickets develop.
Spellmann tried it on rabbits and pigs,both by the mouth and
by subcutaneous injection; in every instance negative results
were forthcoming.

All the chemical hypotheses which I have considered above
seem to be incgpable of explaining the hyperplasia of the grow-
ing end of the rachitic bone,which would appear to be a more
important matter than the absence of lime salts in the tissue.
They also fail to account for the deficiency of inorganic
material;and I would here urge the immrobability of any such
theory providing us with enlightenment as to how the disease
actually occurs.There seem to be not a few observers who belie=-
ve that the changes in the hone are due to some inflammatory
reaction,probably the result of a direct irritation in the
growing ossifying tissue,which would react readily to an injur-
ious influence and so produce the disease under consideration,
The inference from this is that there may be toxins,- perhaps
of bacterial origin,- circulating in the blood which,by their
irritating action cause inflammatory reaction in young bone,
delay ossification and thereby gave the way favourably for the
development of rickets. In short,the tendency nowadays is to
regard this affection as a general one caused by poisons or
toxins absorbed from the alimentary canal ;and this supposition
would seem to be by no means opposed to the various clinical
phenomena of the disease, ‘

ggg anthemata

I have not infrequently observed rickets develop during
the convalescence Bfom some such exanthematous affection as
peasles or scarlet fever, This is not to be wondered at in
view of the debilitation of these affections and the general
unwholesomeness of the surroundings and social conditions in
which they so often occur. By such things as insanitary lmuses
and bad feeding the general health of the patient is perverted,
with the result that the disease is at full liberty to do its l

worst .
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Heredity ’

From time to time in the past not a few observers have
looked to hereditary influences as a possible or probable or
certain cause of the somewhat obscure disease under considerat-
ion,= the theory in question receiving apparent enhancement
from the fact that it sometimes happens that parents who have
suffered from rickets in childhood,or in adulescence,beget
children so affected,some hereditary constitutional weakness
seeming to be handed down to posterity.Nowadays,nowever,tlicre
are fev who attash practical importance to this supposition,it
being generally held that ,if both the parent and the child be
rachitic,the cause must be looked for in such predisposing con=-
ditions as impure air,cold,want of sunlight,or early-life diet-
etic anomalies. I have not infrequently experienced difficulty
in securing a trustworthy historyfrom the child's parents;for,
in the absence of deformities,it is not always possible to dis-
cover a former attack of the di sease;further,I cannot subscribe
to the forrerly alleged constancy of this factor,indthedcase
of the children of healthy parents who may become rachitic and,
as a rule,the parents of rickety infants do not invariably seem
to have been troubled with this malady.Pfeiffer thinks that the
tendency to rickets is hereditary,the affection being actually
excited from this hereditary predisposition by the shortage of
phosphates in the maternal milk.Vogel states that he has often
corme across cases of rickets in the children of previously
rachitic individvals,no prophylactic or remedial measures being
capable of pre¥enting the occurrence of the affection in these
children.According to Jenner,it is very doubtful that infantile
rickets can be produced by paternal ill-healthj;and Rittershain
claims to have traced the disease to tuberculosis of the father
less often to tuberculosis in the mother.But it is more gener~-
2lly thought that it is not the germ of constitutional disease
that is inherited « rather similar unhygienic habits acting
upon both parent and offspring;the term "foetal rickets" has,
however,been called in question,there being doudbt in the minds
of many as to there being any condition to which that name can
be scientifically applied.Alcoholism,syphilis,tuberculosis,or
any disease producing cachectic conditions in the parents might
predispose to rickets by lowering the resisting-power of the
child.Again,any of these factors mirht also impair the milk of
the mother,or her existing deWility might cause inability to
nurse her infant and have recourse to highly objectionable
artificial feeding;therefore,though the development of rickets
in the child may be attributed to the ill-health of the mother,
in reality the true cause would be found perhaps in the evil |
conditions resulting from improper food,unhealthy surroundings
or inability to give the infant the breast.If,on the other hand |
the father had suffered from rickets or cachectic disease,the ~
infant might have inherited a weskened constitution,with some :
inability to readily assimilatepfits food:so that these condit-
ions may pr8dispose to the occurrence of the disease,Indeed,it
is only in a modified way that we can look upon heredity as a i
factor in the production of that ailment.Pini presents an analy |
-gis of 4,176 cases of rickets;52 of them were apparently of '
hereditary production and there was consanguinity of parents |
in 86;but other very probable causes of the malady were also ;
discoverable .Wilks(Trans.Path.Soc.,xxxii)tells of a case &n ?
which a father,who had had rickets in childhood and mollities ”

|
[

ossiur in adolescence,had also two daughters who suffered sev- i
erely from rickets.Thpmgh unable to state the condition of the
mother or the arrangement of the dietary,it was thought that il
there was nothing unreasonahle in the hypothesis that a const-
itutional tendency to the disease had been hereditarily trans-
mitted.Jenner regards the affections as an actual diathetic |
condition akin to scrofula,tvberculosis or congenital syphilis, !
though much has been urged against this original idea.Se;gert ar
(Jzhr.f .Kinderh.,viii,129)has given long study to the etiology
of rickets and holds that heredity is a more important factor '
even than dehilitating surroundings;he maintains that when |
there is a pronounced family history of rickets,the affection
is 1ikely to occur in the child whilst it is still at the i
breast;the mother hands it on to her infant and he regards as
second in importance to hereditary influences diseases of the

digestive and respiratory tracts and the moral condition of the
parents . It is interesting to consider the four tables which

e
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he publishes in support of his belief in the theory of hered-
itytIn the first tabulation he includes 31 families with rick-
ety breast-fed infants.With the exception of one case,the mo-
ther had had rickets or showed such signs of the disease as
deformity of the skull,pigeon~breast,bowlegs or difficvlt 1ab-
our.In one case the father had had rickets,but not the mother.
he children had severe and protracted rickets,despite the

fact that they had been reared upon the breast.In his second
table there are included 12 families with no history of rickets
in the parents;the children were breast~-fed without rickety
signs,delayed dentition or latehess in walking.His third tabie
corprises 12 familiegalso;none of the parents presented rickety
history,though some of the children contracted the disease thr-
ough artificial feeding,respiratory affections,or the age or
illegitimacy of the parents.His last table includes 14 families
in which the parents had rickets and the children were aftific-
ially fed.The disease in this last set of cases developed earl-
ier than in bfeast-fed infants;dentition was 1ater and the
affection ran a more chronic course,with a higher mortality.Its
most severe forms were seen in the case of breast-fed infants
with rickety parehts.The death-rate of 121 artificially-fed
rachitic infants was 87 per cent.,of breast-fed rachitic infan-
ts 36 per cent.,and of breast-fed nurslings only 15 per cent.
Our author concludes that heredity is one of the most important
etiolocical conditions in the causation of this disease,it be-
ing generally transmitted thruggh the mother Next in importance
to heredity he places disorders of the digestive and respirat-
ory tracts aad the moral condition of the parents.Chance(Bodily
Deformities)unreservedly accepts the hereditary theory of the
disease and states that the morbid influence passes directly
from the parent to the ovum to influence every stage of its
development .He would also have it that #f many cases of rickets
apparently arising during infancy,are actually congenital and d
not recognised as such from birth owing to the disease remaine-
ing dormant for a time.Forthwith un the &hfant being deprived
of the maternal milk and subjected to injudicious feeding,the
disease,assisted by the irritation of dentition,breaks out af-
resh in the favourite positions,though the real excitant of
the affection can be unguestionably referred to what occurs
during intrauterine life.He refers to an interesting case of
foetal rickets in proof of this;it is said that in it there was
no doubt of the hereditary origination,thoush the history of
the parents could not be traced.According to Cheadle(Artificial
Feeding),there is no likelihood of the affection being trans=-
mitted,as it dies out during childhood.In spite 8f the fact tha
-t certain good observers affirm the influence of heredjty in
-the causation of rickets,the balance of evidence and reliable
opinion goes to support the theory that the disease is not so
caused,but that weakly parents who have been rachitic in child-
hood tend to have delicate offspring,thereby €avouring the
vltimate production of rachitic babies.In short,the non-heredi-
tary nature of tRis disease is proved by two facts:First,child-
ren of rickety parents do not always hecome rachitic.It is also
to be noted that rickets is an affection of childhood and that
the parents,although they may have suffeedd from it once,are
often entirely free from it when they come to mature age.Any=-
thing that waliBes bad health in the mother will predispose to
rickets:hence it is a weakly constitution that is hereditary
and the question of idiosyncrasy is also one that cannot be
disregarded.The second point that can be urged against the
disease being directly hereditary is that we constantly see
cases of rickets in which the parents have never shown any
signs of the disease.The predisposition,then,to the malady is
hereditary;znd everyone must have observed this in practices
which deals largely witl the science of pediatrics.Such childr-
en are more liable to the affection than others under the infl-

uence of various excitymgions;further,the malady is in individ-

uals thus predisposed mvch more difficult to arrest than it
otherwise would be.
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INSANITARY CONDITIONS

Rickets is a cormon disease of cities and places where
aggregations of people and overcrowding occur. In the great
industrial parts of European and Arerican cities the people
liver,as it were,herded togather and the hygiene of the home
seers almost ignored;the mother not infrequently has to neglect
her household duties and go out every day to work in the factor
=y or mills or workshop,in order to make up for the increasing
dearness of living,or to foster pleasurabl e indulgences,caring
little for maternal duties,putting out her child to curse,
leaving it in a créche until she returns:sc that it seldom obt-
ains the maternal milk,but has to put up with bottles of quest-
ionable cow's milk or dangerous artificial foods.Some of these
people herd together like animals,their houses are shamefully
neglected and dirt and degradation abound.In other words,rick=-
ets is a disease of civilisation and it is important to note
that a child kept indoors and away from the benkficent rays of
the sun is very apt to suffer from it.So it happens that when
rain and fogs are about and the weather is cold,there is ruch
rickets;wheress in sunny China and Japan,for instance,the dis-
éase is comparatively seldom seen.The opposite,however,obtains
in the narrow courts and alleys,and also in places where black
smoke clouds hang in the air and keep out the health rays of
the sun.Although the affection is sometimes seen in the hores
of the well-t-do and those who keep their houses clean and
sanitary,it is an affection nearly peculiar to overcrowded,
Jerry-built and dirty slums,especially of the larger towns and
cities . Warmth and sunlight are known to be powerful vanguishers
of the disease;for it is rare in tropical climates and coloured
persons born therein on removal to temperate climes have child-
ren that are apt to be severely rachitic.I have already referr-
ed to the Italians and regroes of the United States of America
as striking examples of this,even their breast-fed infants
sometimes suffering severely from this aillment .In country dis-
tricts it will usually be found that the affection attacks
children who live in celd,badly ventilated,dark,damp and insan-
itary bduses.Not a few of the latter are bullt with a northern
aspect,without through ventijation(back-topack houses),with
windows perhaprs that cannot be opened and sometimes with rooms
lacking fireplaces,The front door may opea directly into a ston
-¢ floored living-room,which is accordingly cold,damp and sun=-
less,Rickety children from these places do well under more fave-
ourable conditions;thus one not infrequently sees children,who
are pallid and puny and unable to walk,pick up soon after their
removal to hospital and surprise everyone by becoming possessed
of a by no means inconsiderable activity.Besides the badly ven-
tilated,overcrowded and dark habitations which such children
usually have to tolerate,there is the additional evil of imp-
roper feeding.Even when the predisposition to the disease is
not marked,want of cleanliness and inspiraticn of polluted =ir,
& ., are amongst the most powerful excitants of thekets,which
is therefore the poor child's ailment.Again,the affection is
less cormon in the villages than in the towns,because the inf-
ants are more cenerally nursed &b the breast and,even if the
habitations are far from ideal,the surroundings are good,the
air is pure and there is more out-door life: so that the

growing children assume an incfeased power of resistance to re- .

nder them less susceptible to bad influences and ward off the
malign influences of artificial foods when given.Cheadle(Apt.
Feeding) ,however,does not regard such factors as the ahove as
productive of the disease,he having observed that children
brought vp in good homes with excellent sanitary conditions,-
warmth,light and cleanliness,for instance,- suffer from the
malady.He maintains that these conditions only degrade nutrit-
jon and adds that he has never seen a child contract rickets
when properly fed and kept from gastrointestinal disorders,
even in the most insanitary circumstances. Morse has analysed
a gserics of 318 cases in dispensary practice in Boston and
holds that the only influence they had in cormon was unhygien-
ic 1ife in the home.

L ocaldi®ty
We have seen that the location of te individval has much

to do with the ocuourrence o’ rickets,it bheing mostly a disease
of the larger cities and towns.Barlo& and Bury tell” is that,
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leaving out of consideration the question of craniotabes and
directing attention to the junction-area of the fifth and sixth
ribs,there will be no difficulty in finding at least 50 per
cent.of examples of distinctive rickets among children under
two years attending the out-patient departments of the Hospita=
12 in London and Manchester,It has been held that at 1east
half of all slum children under three years of ace are rachitic
We have also seen that in rursl districts,though the cases are
generally milder,the disease is by no means uncomron,being apt
to ocecur in isolated hamlets composed of old,jeryy-built,dark,
damp and insanitary houses;there,too,fresh milk may be diffic-
ult to obtain on account of all the local supplies being sent
off to the towns under contract.In other country places,however
the malady is not so often seen,the milk factor being of great
importance in these cases.There is very little rickets in Gree-
nland,Iceland,Norway and Denmark and the same is true as resar-
ds the warm countries already mentioned.

Microorgamnismn

It seemrsvery doubtful that these are worthy of considerat-
lon as actual excitants of rickets;it is far more likely tuat
toxins derived from the digestive tract,as a result of indige-
stion and nutritional disturhvances,absorbed and circulated in
the blood stream,are mainly responsible for the various expres-
sions of the disease.,It must be admitted,however,that the cli-
matic distribution of the affection is apparently opposed to
the theory of an intestinal toxaemia or microbic infection,but
would add weight to the affirmation that the open-air 1ife of
the people in warm or ricket-free counteies can be regarded as
ricket-protecting.The germ or toxaemia theory of the malady
has been given long and earnest consideration by numerous obs-
ervers,the idea beins sugerested by such facts as the following:
First,the perversion of the young osseous tissue in this dis-
eagse 1s comparable to the process of inflammatory resaction and,
becavuse of its intensity and the manner in which it #¢ rapidly
affectsdthe various parts of the body besides the bones,there
would seem to be some ground for the hypothesis of microbial
production.Second,this excessive hyperaemia of the bone tissue
is such as would indicate the presence of a circulating toxin,
probably absorbed from a diseased digestive tract .Third,There
is in rickets a period which may be regarded as prodromal ,dur-
ing which time constipation,dyspepsia,perhaps diarrhoea and
general perversion of nutrition and debilitation are apt to be
observed,Fourth,according to Ashby,allied toxins are respons-
ible for the variety of morbific phenormena ohserved,either the
classical symptoms in the bones or constitutional effects pure
and simple.Mafébyer, such would more readily supply a reasonable
explanation for sifferent parts of the body beings affected at
varying periods:for in one case gastric symptoms may predomin-
ate,in another debility with general muscular weakness,whilst
other cases point to slight or profound disturbance of the ner-
vous system as evidenced,in slight degree,by sweating of the
head and restlessness at night or,in graver forms,by convulsio=
ns,tetany or laryngismus striduvlus. Fifth,8pecial symptoms,it
is said,can only be explained by a bacterial cause = various
toxins,with different selective actions,circuwlating in the
blood and the nature of the toxin absorbed governing the kind
of tissue asttacked.In spite of such factors being suggestive
of the possibility of bacterial origination,no specific micro-
organism has yet been discovered.Impressed by the intense aff-
ection of the bones and the rises of temperature sometimesyseen
in the course of the disease,Mircoli(Gaz.degli Osped.,Jan.30,
1898)conducted special observations,with the result that he
reported the finding of streptococci and staphylococci constan-
tly present in the mammary ducts of suckling women,as well as
in the buccal cavities of their infants when being reared on
the Dbreast .He maintains that these micpoorganisms,which are .
quite harmless in the case of a healthy infant,become pathogen-
ic when there exists any gastrointestinal disturbance and
rickets ensues.The germs in question,having become pathogenic,
attack the system generally,but select these parts which are
in a state of most active growth,such as the epiphyseal ends of
the bones,giving rise to the characteristic enlargements in
such situations,and also the nervous sistem,causing reflex
nervous irritability,convulsions or laryngismus stridulus . He
thinks that the changes found in the osseous system are due to
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chronic osteomyelitis and advances as evidence the fact that
he has managed to produce enlarcement of the epiphyses in young
rabbits,seven days oll,by injecting srall @antities of cultu-
res of the staphylococcus.In view of the unclean condition of
many of the nursing mothers and the objectionable habit of us-
infg artificisl teats or soothers,which are dropped on the
floor or bedclothes none too clean,and then placed between the
infant's lips which may be very dirty,it is not surprising that
such germs as the streptococcus an! staphylococcus may be found
here.Murpurgo claims to have liscovered a specific organism, a
diplococcus,with which he injected young rats and caused typic-
al rickets.Repetition of such experiments,however,by others has
failed to effect confirmation of this opinion.Spellman has
searched for a specific bacterium in the intestines of rickety
infants,but did not succeed in so doing.As diarrhoea is a
common symptom of the digsease,he injected an extract of the di-
arrhoeal 3tools of such patients into 21 rabbits and one cat;bu
-t in one rabbit only did he produce anything like the affectio
-n in question.He tried again,but had no further success in 127
instances.Friedleben chaims to have found an intestinal ferment
po3ss8ibly prodmctive of the disease;no one else,however,seems
to have done so.Kassowitz(Deut.Aert.Zeit.,1902,No0.31)devotes
some space to an exposition of disbelief in the theory pfckets!
production by an intestinal tozaemia,for the reason that the
latter are more common in surrer,the former in the wintertime.
But this objection has been answered by the fact that the on-
set of rickets is so slow and insidious that it can hardly be
possible to affirm that the affection did not really slowly ine
cubate during the summer,when the various forms of gastrointes-
tinal catarrh were about,the real symptoms of rickets develop=-
ing only many months after the intestinal toxaemia had done its
work .Indeed,he seems to upset his own objection;for he points
out thatpfrickets does not flare up suddenly as infectious dis=-
eases do,and further remarks that the cormencement of the mal=-
ady dates back much further than the winter months and must be
sought for before birth or in the first months of life.,He says
that he has never seen cases in which an vncomplicabed rickets
suddenly appeared with febrile disturbances and showing fever
during the evolution of the malady;in other words,he has never
seen a sudden occurrence of the disease.Many others have tried
to find a specific microbe,but without successjanimals have
been fed with the bacillis coll or were given toxin injections;
the toxins of the bacillus pyocyaneus have also been used in
the same way,but always without important result.It is reason-
atle to surpose that it is not po: sible to produce rickets in
a healthy animal,but that some disorder of the intestinal canal
must be present to ensure the commencement of the malady.Edle-
fesen(Deut ,Aert .Zeit.,Sept .8,1902)thinks that many of the cases
of rickets =are accounted for by cold and probably carbonic acid
poisoning and suggests that the infection theory would account
for the repeated appearance of the disease in certain dwellings
- particularly in those in which other sources of infection,
such as rheumatism,pneumonia and cerebrospinal meningitis, are
found.Chaumier(Med.Inf.,1894)says that the disease is due to a
specific virus which lurks in certain dwellings,and Burckhardt
(Berl .k1in,Woch,,1895)thinks that the skel@tal anomalies and
the splenic enlargerent are expressions of a profound infection
Marfan and Marot(Rev.Mens.,1893)clainm to have found the bacill=-
us coll and the streptococcus pyogenes in the blood of rachit-
ic infants with gastrointestinal catarrh.Czerney and Moser(Jah,
f.Kinderh.,xxxviii),inaddition to these organisms and under
similar conditions,found the bacillus lactis aerogenes . Ettore
(Rev .Mens.,Feb.22,1896) found various germs,sometimes in the bon
-es.Charrin and Gley(Soc.Biol.,Paris,Feb,22,1896)fed female and
male rabbits on cultures of the diphtheria badillus and the
pyocyaneus one and got a rachitic litter.Lange(Verhand.d.12,
Vers.d.Ges.f.Kinderh.im L¥lbeck,1895,p.144)maintain that smme
infectious principle is attached to certain clirates and local-
ities,as in cretinism,because as in such ricket-free places as
China and Japan.Finland,Iceland,&c.,unfavourable hygienic cond-
itions and other glleced excitants of the disease obtain.
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Malaria

It not infrequently happens that the symptoms of rickets
are of a vague character when occurring very early in life;
thus, there may be a condition of pallor,drowsiness, general
cyvanosis and prostration. In short,there rmay he a general rmar-
asmic condition and, if this be accompanied by enlarsement of
the spleen, a superficial observer, under certain circumstances
appertainine to locality and so forth, may make an erroneous
diagnosis of malaria. But there is no doubt that the latter has
no connection with the rachitic dyscrasia.Oppenheimer(Deut,
Arch,f . klin.Med,,xxx,188])thought that it had;indeed,he insiste
-d that malaria was the principal cause of the disease,or rath-
er his idea was that rickets is the form in which malaria makes
its appearance in children of tender ace.He is inclined to make
light of the causes of the disecase hitherto alleged and lays
stress upon chroaic diarrhoea and nocturnsl crying in support
of his theory.The perspiration,etc.,accompanyin~ the latter he
takes as evidence of malaria,there being a substitution,he says

of the same for the intermittent neuralcia of adults,especially |

in view of the enlargerent of the spleen known Sometimes to
exist in rickets.He regards the diarrhoea of these cases as
paroxysmal ;it takes nlace,he tells us,in the morning and is,

therefore,distinet from the ordinary form of intestinal catarrh

He also advances in support of his theory the serous evacuatio-
ns unstained with pile,the good arpetite during the daytime,the
absence of emaciation,the esradval development of wnaemidjand
the occasional fever.He adds that in certain instances the in-
fants have cold feet and hands and bluve lips towards evening;
the skin is pale and the spleen is enlarced:otherwise there are

perbans no symptoms,but the patients endeavour to throw off the _

bedclothes and have a decree of more rise of temperature,with
cranial rerspiration in the morning;after a while the rachitic
osseous and general symmtoms make their appearance. His theory
has found a very supporters,but my experience wouldl seem to
show that ,though rickets undoubtedly occurs in malarial locsal i=-
ties,there is no connection whatever beyond coincidence betwecn
the two diseases,

Oxygen Shortage

A lack of oxygen in the air respired is a powerful influ-
ence in the production of this malady; and it has been svggest-
ed that the real excitant is imperfect oxidation of the blooid
due to bronchirl catarrh or collapse of the pulmonary tissue.On
the other hand,excess of carbonic acid gas has been blared for
the allment,which,in the opinion of Kassowitz(loc.cit.)may be
due to inhaled organic matter,crowd-poisons and products of
organic decomposition;this,he thinks,will explain the smaller
number of cases and their more favourable course,if present,in

the country and at high altitudes - the amrmoniacal decompositi-

on of urine furnishing such an excitant,in such an atmosphere
a specially severe form of the disease being by no means infre-
quently observed.

Specdial Parentald Factors

Mumerous observers have affirmed that the age of the pare-
nts may have a good deal to do with the development of this dis
-ease in the children.Thus,Gelati(Hosp.,0ct.24,1908)has made a
special study of the subject durirg a period of four years in
his haspital service.During that time he examined 3,121 child-
ren,of whom 615,- or nearly 20 per cent.,~- became affected with
rickets.0f these children 1779 came from the town (Parma) and
307,- or a fraction over 17 per cent.,- showed signs of the
Misease,.Some 1215 were country children and 301,~ or nearly 25
per cent,,- were rachitic.The homes of the remaining 127 patie-
nts were not noted . ,With recard to the age of the parents,he
says that in those under 20 the incidence of the disease was,
roughly, 11 per cent,;between 20 and 30 it rose to 19 per cent,
to 22 per cent.between 30 and 80;to 22 per cent.hetween 40 and
50.Children born in the country always showed a higher propor-
tion of the disease.Perverted nutrition in one or both parents
may predispose to the malady,as may also anaemic or other debi-
litation,as well as advanced age at the time of procreation

and early and improvident rarriages,
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Season

This subject has already received some consideration
above,but it may here be specially noted that most corpetent
observers hold that the affedtion is more often seen in the
winder than during the sumrer,though it is not easy,in the case
of hospital patients,to be arrive at a definite conclusion as
their attendance in the out-patient department is generally
less frequent when the weather is cold.It is sometimes urged
that rickets,in addiition to being more commin in winter,is at
that time of a much more severe type than in summer,The disease
is more comron during the cold months of the year hecause of
the long periods of inclement weather,with dark andsunless
days - the result being that the children are kept as comfort-
able as possible in the house; this is particularly operative
in the case of slum children and others of their kind,there
being an awful dread of the open window and the air and ventil-
ation being correspondinsly bad.In this way the nutrition and
vital resistance of the child ave lowered; the infants suffer
from frequent catarrhs of the respiratory or gastrointestinal
tracts,the way beins thereby paved for the occurrence of the
disease.Cases which cannot be exnlained in this way have been
assigned hy some to the infection theory.Edlefesen(loc.cit.),
from an examination of the children in the Kiel and Hamburg
clinics,toncludes that the fact that the number of cases repor-
ted in the first half-year increased steadily and reached its
maxirmum between the sixth and ninth months of the year justif=-
ies the hypothesis that rickets is favoured by wintriness of
weather and supports the carbonic acid theory also,because of
the frequency during these months of diseases of the respirato=-
ry system,

S ex

I have never been able to convince myself that the element
of sex is a factor of importance in the production of rickets,
especially as personal and other statistics as to the relative
incidence of the affection exhibit great variation accotding to
coincidental and other conditions .Some writers would have it
that girls are more prone to the dizease than boys,whereas oth-
ers affirm just the contrary or negative the idea by apparently
convincing figures or show that the sexes are equally affected.
The older writers on the subject,I observe,thought that the
less robust frames of girls rendered them more rrone to the
malady . Hall (Phys.Deter.Rep.,p.89)has had a great experience of
the allments of scholars and tells us that "rickets appears to
be more cormon among the girls than the boys.The rickety dwarf,
wit: bowlegs,narrow pelvis and bis head,is no very uncommon
object among girls,but rare among boys¥In another analysis of
46 cases there were 30 boys and 16 girls,however .Goodhart and
Still,in 141 cases,saw 68 boys and 73 girls; at 5 moanths there
Rere 3, 7 months 1, 8 months 3, 9 months 2, 10 months 5! 11
months 6, 12 months 11, 18 months 36,- at 2 years 26, 23 years
19, 3 years 13, 4 years 6, 5 years 5, and at 6 years 3 cases,
In Gee's 635 cases there were 365 of the male sex and 270 of
the female{32 under 6 months, 144 from 6 to 12 months, 183 from
12 to 18 months, 133 from 18 months to 2 years, 116 Im the
third year, 27 in the fourth year),and he thinks that 30 per
cent.of ailins children under 2 years are rachitio.

Syphi is

It is now more than thirty years since Professor Parrot,
of Paris vaunted the hypothesis that rickets is nothing else
than an expression of congenitel syphilis in which the virus |
has reached an attenuated stage;he resards the osteophytic ;
and spongoid tissue as common to the two ailments.In other ‘
words,he refuses to look uvpon rickets as a pathological entity,
but merelv as a modification of syphilitic bone disease and
adds that "it is an old confusion to consider that it is rick-
ets which absorbs the syphilitic alterations of bone,but,on
the contrary,syphilis in its immense process inclgdeg rickgts?
(Trans.path.Soc.,xxx) .He also notes two characteristic lesions
of the membranous bones,which he classifies under the categor-
ies of atrophy and production of new tissve.Though there are
some who admit that syphilis may modify rickets,Parrot's theory
is now rezarded as untenable,the two diseases being considered



as distinct conditions having,however,serbtain symptoms of mark-
ed similarbyy.Numerous have been the objections ureed acainst
the theory,of which the following are most worthy of coasider-
ation: One daily comes in contact with cases of rickets in
which there is not the slightest trace of syphilis and exper-
iment would seem to bear this out.Thus,if puppies of,say,three
weeks old are taken from the mother and fed on raw meat,bread
and no milk,they develop symptoms of rickets as manifested by
enlargement of the abdomen,swellins of the eniphyses,curvatures
of the bones and difficulty of walking.Now,if this diet is ine
terrupted,the morbid process is stopped and,on resumption of
the diet again,the diseese returas.The autopsical lesions exace
tly correspond with those of rickets.It is also known that an-
imals of the kind we are considering do not contract syphilis:
so that the syphilitic theory cannot obtain.Parrot,too,was mis-
taken in his ideas;for he states that the bone lesion was ess-
entially characterised by sponcoid tizsue and that without the
latter there could be no rickets.He also states that by premat-
ure feeding he could produce osteomalacia,but not spongoid tiss
-ue.But it is well known that osteomalacia is a different dis-
ease,not an arrest of development;it is a disease in which the
already ossified bones have undergone subsequent softening and,
moreover,it is an adult diseaseywith a recornised and definite
relation to the pregnant condition. The fundamental difference
between the two maladies is very sreat;for rickets is a cart-
ilage producer,whereas syphilis is the soreat bone producer. It
does not follow that because an infant is syphilitic it will
also suffer from rickets;but,owinz to the debility and the cac-
hectic condition so often produced by congenital syphilis,it
often contracts rickets as a secondary corplication of the
specific disease. The clinical evolution of syphilis and ricket
-8 is entirely different.In congenital syphilis we have erunt-
ions,snuffles,dental anomalies,- Hutchinson's teeth,- ketatitis
scars about the angles of the mouth,and so forth;whereas in ’
rickets there are usually none of these,Parrot replies to this
that it is a case of transformation of disease,the syphilis
having run itself out and made a sort of wuick=change into
rickets.In my practice there have been innumerable cases of
congmiilbl syphilis,but seldom or never have I seen rickets
occur solely from this course.Syphilis mgy,of course,accompany
rickets;but before it can be decided that the former is the
cause of the lat*er,all other causes must be excluded.Heredit-
ary syphilis appears earlier than rickets and is often a disea=-
seéf int ravterine 1ife.In syphilis there is generally a history
of previous miscarriages;as a rule,the firsthorn is affected,
though,if the mother is under treatmemt ,the disease may only
appear in the second child of the family.Rickets,as a rule,app-
ears in the last child of a family when the mother's blood is
poor and when she has been exhausted by mregnancies rapidly
following one another or by lactation during the gestation of
another child.Syphilis is common to rich and poor;whereas rick-
ets is most often seen in the slums.Syphilis responds to treat-
ment by mercury and some obgservers state that the use of this
drgg in rickets is dangerous .One of the points urged by Parrot
in support of his theory is the fact that he could cure rickets
by antisyphilitic treatment.,But it is a recognised fact that
rickets tends to cure itself under proper dieting and tonic
medication; further,mercuty is a tonic and the iodides operate
beneficially in diseases other than syphilis.Again,it is poss-
ible that in not a few of Parrot's cases an error of diagnosis
was made,owing to the frequent simulation of other affections
by syphilis;thus,syphilitic children not infrequently suffer
from peribsbitis,in which condition there may be enlargement of
the ends of the bones.Syphilis may modify rickets,but can never
create it . Non-syphilitic parents may beget rachitic children,
while syphilitic parents may produce healthy infants.The skel-
atal changes in rickets tend to take their departure after
infancy and childhood,but those of syphilis more often leave
such permanent relics as can be detected in after-life.Syphil-
itic children seldom show the so-called spongy tissue of rick-
ets and rachitic bones rarely present the osteophytes so char-
acteristic of syphilis.The latter affection produces changes in
the bones analogous to rickets:for instance,the cranial bone
trouble known as craniotabes and the peculiar bosses on the
frontal bones;but syphilitic bones do not show the spongy app-
earance of rachitic bhones,nor do the latter exhibit the




osteophytes of syphilis.Many observers have regarded craniot-
abes as heine invariably of syphilitic orisin.Barlow and Lees
(Trans.Paih.Soc.,xxxii)have analysed 100 cases,in which 71
showed a marked degree of craniotabes,30 only showed it slight-
1y and our authors coancluded that syphilis was present in 47
instances ., 0Of the latter,12 hadr slight and 35 marked craniotab=-
es;occasionally the lat ter condition seemed to be the last
survivor of a disappearing syphilitic dyscrasia.Before the time
of Parrot,X¥l¥sser noted that craniotabes was apt to recur in
two or more children of the same family,it havins been seen

in healthy well-nursed infants and not bein~ merely a marasmic
condition.Our aunthor rerards the sign as pathognomonic of ricke
ets,mml Parrot,on the other hand,held that it was a syphilitic
manifestation.Barlow and Lees think that syphilis is by far the
largest factor in the causation of craniotabes.After tabulating
rickety symptoms associated with the latter,they endeavour to
define the relationship of one to the other by taking 53 cases
between 2 and 19 months of age.Amongst Sbme 11 breast-fed
infants there was no rickets;there was scarcely any rickety
gign in 1 case almost exclusively breast-fed;? had rickets in
14 partly breast- and partly bottle-fed;and 6 showed incipient
rickets out of 9 cases suckled for part of a -rmonth.Our authors
conclude that,if craniotabes and enlargement of the spleen are
removed from the category of rickety syrptoms,there is no proof
that syphilis,per se,is a csuse of rickets;they hold that cra-
niotabes is very common in consaitdl syphilis,not cormon to
pure rickets aanl not at all special thereto. It would seem,then
that syphilis is not an exciting camse of rickets,though,by '
lowering the general vital resistance of the system,the former
may predispose to the latter.

Toxaemdia
In addition to what has already been said on this subject,
it may here be noted that it is now a generally-accepted fact
that in such diseases as diphtheria and typhoid fever and
tetanus the blood of patient manufactures antitoxins to enable
the system to deal successfully with the toxins poured out
into the blod stream by the particular microorganism concerned,
Each disease has its own special antitoxin,vhich will fight
against the special toxin with which it comes into contact.The
reasons for all this are fully detailed in Ehrlich's and other
works:so that it is unnecessary to narrate them here.But it is
important to remember that it is not microbial disease alone
that is able to excite such a peculiar and useful reaction of
the system towards foreign invaders:for cow's milk,when inj-
ected into an animal,is able to produce in the blood-serum of
the same the ability to produce a precipitate when added to
fresh cow's milk;whereas this does not occur if the serur: of
the infected animal is mixed with the milk of a mare or woman,
Similarly,if cholera bacilli,dpacteria-free filtrate of typh-
0id germs or spermatozoa are injected into a guinea-pig,the
serum of that animal will manifest a similar phenomenon,The
gerum only agelutinates with the iniection employed in the
experiment - bacteria,bacteri-free filtrate or spermatozoa. As
the injection of milk,spermatozoa,bacteria or their toxins
produces a similar reaction in the serum of mammals,the infer-
ence is that the milk of the cow,the snermatozoa or the bacter-
ial toxins can all be classed as poisons under certain condit=-
ions of the orsanism.Intravenous injections of cow's milk are
able to lower the leucocytes & the blood and,if the injections
be often repeated,death of the animal will occur.The albumin
of one animal will act as a poison to another animal and all
these substances,to safely support 1ife,must first pass through
the intestial canal and by dealtd with by the process of dig-
estion if their poisonous action is to be prevented.This
canal ,then,has the power of protecting the system and of prev-
enting the absorption of foreign albumins until they are first
rendered harmless by being acted upon by the above-mentioned
physiological process;they are acted upon by the ferment s gf
digeation and cease to be toxic,- for if milk or egg-albumin,
previously digested, are now injected into an animal ,they are
no longer able to cause the appearance of antitoxins in the
blood stream,The proteid of the cow mist be digested,or coanver=-
ted into human proteid,before an infant san be safely fed upon
it.The epithelium of the gastrointestinal canal has the special
___ power of being able to deal with the albumins of different
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animals;but all other cells of the body can only with safety
use a proteid of their own species,all others having a poison=-
ous action.It is obvious,then,that,whereas the infant upon the
breast is able to assimilate without change the human proteid
which it takes in this way into its stomach,the artificially-
fed infant 18 first obliged to transform the proteid of the
cow's milk into the human proteid before it can with safety pas
-3 out of tire stomach into the gdtrewldhery system.The result of
this is that,in the case of artificial feeding,an alimentary
canal,in a rudimentary condition and with intestinal cells poor
-1y developed,is called upon to perform extra work at each meal
which the infant takes,and with the ever-present danger added
- that any failure of its functiona may lead to the absorption of
toxic substances;for the other cell tissues will react to tle
albumin of the milk of the cow as if it were a poison,if uncon=-
verted into human proteid.Under ordinery conditions no toxio
products are allowed to pass into the circulation;for no anti-
bodies are found in the blood;but,if cow's milk is injected
subcutaneously,antitoxins are invariably produced.There is ex-
perimental evidence to show that tlie mother is able to pass the
antitoxins present in her milk over to the suckling,but that
there is no such conversion of another animal's antitoxins.
Morse(Jahr.f.Kinderh.,1v,1902)is one of the advocates of this
idea.He could aot discover any ketericidal properties in cow's
or human r+ilk,but noted that the blood serum of bfeast-fed
children has much greater bactericidal and haemolytic powers
than that of children reared on the bottle.He thinkg that this
is due to the presence of alexins in human milk and,although
these cannot be demonstrated,he would have it that they are
derived from the blood serum of the mother and combine with the
casein by the action of mammary cells;he is therefore a great
believer in the virtues of breast-feeding and maintains that no
mother is fully qualified to have charze of a child unless she
herself gives it the breast.With him I agree,as the advantages
which accrue to a breast-fed infant are far deeper and more
potent than those derived merely from the dngestion of a food
of synthetic arrangement,The breast-fed child is under condit-
ions to receive a food chemically and viokogically suitable for
the development of its gastrointestinal tract,ready for almost
immediate assimilation,non=-poisonous to its tissues and conta-
ining the antitoxins of its mother's system.On the other hand,
however,the bottle-fed child is reared,- or hoped to be reared,
- on cow's milk or artificial food and receives a substance tha
~t may have the same chemicsl elements in it as human milk,but
with the atoms differently arranged and possessing a biologic-
al action intended for another animal jIt is not readily assim-
iléted, for,in the case of a milk,it is intended to dssist in
the evolution of the digestive functions of an animal whose
ratio of growth is more rapid than the human thfzdt;it is poi=-
sonous to all cells of the human body,except the intestine,
and,when acted upon by the digestive ferments,it must first be
converted into human proteid before it can be absorbed with
gafety into the child's body;moreover,although possessing anti-
toxins for its own species,it is unable to transfer any of them
to the human infant's organism.The consequence of all this is
that an artificially-fed infant is always being nourished under
gargantuan obstacles to success and,unless its food aad hygie- .
nic surrouniines are very carefully supervised,it is liable at |
any time to suffer from digestive disorders,debilitation and i
trophic anomalies.There is no doubt that the rickety infant I
very often sfffers from gastric dilatation and sliortage in I
hydrochloric acid necessary to good digestion;the result of
this will be that the pepsin will not be liberated and there
w11l be interference with the digestion of the curd.It is poss-
ivle,too that antecedent catarrhal troubles of the stomach and
intestines may have weakened the epithelium,thereby allowing
albuminous products,unacted upon by digestive ferments,- and
therefore poisons,- to pass into the circulation.These toxins,
possibly with different selective actions,would give rise to |
irritation of the various internsl organs and,by attacking the
youns and growing cartilage and periosteum,interfere with the
bone-producing tissues and lead to the ossification process :
being impaired.In short,a sortgof albumin toxaemia eccurs.The
fact that rickets can be cured by fresh air,suitable hygienic
suprpundings and the addition of fat to the diet,plus digestive
regulation,cannot be altogether be urged as a disproof of this
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hypothesis,because under such improved conditions as the above
the lewcocytes of the blood could deal with the toxins present
in the system,the irritation of the tissues would lessen and
ultimately there would be recovery from the disease,The epithe-
lium of the disestive tract,repaired and a healthy state,would
then be able to manipulate successfully the proteid of the cow-
milk and chaage it into human proteid,thereby preventing furth-
er toxin absorption;assimilation of the food in question now
occurs,repairs the damaged tissves and allows a normal profress
of the growth and development of the patient .This idea is not
one that meets with invariable acceptance,but it would seem tha
-t it opens up a way alonsg which we may ultimately arrive at
the real cause of the disease. -

Tuberculosis

There have been many in the past who claim to have recog-
nised a relationship of tuberculosis to rickets,as well as
numerous others who have denied it,stating - without proo# -
that tubercle is rarely found in the rachitic subject of tender
age ,Bustace Smith refuses to regard rickets as diathetic condi=-
tion and says that it never makes its appearance in children
in whom the tubercular deposition is not well marked . Holt thin-
ks that there is not sufficient reason for believing that ric-
kets exerts any protective action against tuberculosis and adds
that it is more probable that the deformity of the chest may be
not without predisposing influence on the origination of the
disease.Sir William Jenner holds that rickets does not negat-
ive tuberculosis and he cives statistics to show that the
children of tuberculous parents exhibit a diminished incidence
of the former malady.Bdwards(Trans.Path.Soc.,xxx)insists that
the offspring of phthisical parents are less liable to become
rachitic than those who are non-consumptive.Rittershain found
a larze number of tuberculous fathers &n rachitic families and
thinks that this is not without significance .Rufz considers
that it may be taken as proved that rickets and tuberculosis or
scrofula are not manifestations of the same diathesis,but that,
as a general rule,tlie one excludes the other;this law,he adds,
is so absolute that there is, a priori,almost a certainty of
not finding tuberculowfs or scrofulous affections in a rachitic
subject,nor rickets in one who is scrofulous or tuberculous.
Bohbemubally, from the above and my own personal ohservations,
yit would seem that rickets does not protect the individuval
against tuberculosis,though the rachitical catarrhal affections
of the rkepliratory organs and enfeeblement of nutrition may
prepare the ground for the lodgment and dest ructive operations
of the hacillus tuberculosis,.

TIThymus and Thyroid

Some eleven years ago it was affirmed that Bhere is a
certain association between rickets and perversion of function
of the thymus gland,Mendel (Mu"nch.med.Woch,,1902)basing this
idea upon his observations in cases of atrophy of that struct-
ure and successful treatment with its extracts.According to his
school,an internal secretion of the thymus exercises some effec
-t upon the development of bone,the enlargement of the spleen
being a compensatory hypertrophy and replacement of the absent
glandvlar function being effected thereby. Thyroid deficiency
has also been alleged as a factor in causation of the disease,
it being rich in phosphorus and its removal from the mother
having been said to produce foetal rickets.Ausset(Gaz.Hebd.,
1901) thinks that the success of phosphorus in the treatment of
rickets is due to its supplying a stimulus to the abeyant
thyroid function. Further light must be shed on this question
in future before it can be expected to meet with anything like

general acceptance.
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PATHOLOGY & MORBID ANATOMY
Pathology

Variousg theories have been from time to time advanced to
account for the occurrence of the osseous lesions in this dise
ease,some of which we have al ready considered.In addition there
-to,we may note that so good an obseyweras Kassowitz(loc.cit.)
was incl ined to the opinion that the malady is of an inflamm-
atory nature;according to him,the primary anomaly is in the
hyperaemia of the cartilage,periosteum,bone-marrow and bone
substance, the visceral alterations being secondary to the sare
In addition to this so-called inflammatory theory,Glisson ref-’
erred rickets to nutritional disturbance by arterial blood;he
would account for the changes in the long bones on the ground
of excessive vascularity.The irritation theory of Keating is
somewhat vacsue in its terms;it supposes that some irritation,=-
of obscure character,- causes an overgrowth of the sensitive
osteogenetic tissve.The deprivation of lime is recarded as a
secondary condition and not the actual cause of the disease;if
the irritant acts suddenly or profoundly,and thus interferes
with the process of assimilation,the disease produced may be :
not rickets,but an atrophy oftissue.No inforrmation is yet forth |
-coming recardins the nature of the irritant;it may be cavsed,
it is said,hy decomposing food,by microorganisms,by chemicals
present adgventitiously in the tissues,and so forth - it being
further held that undoubtedly any injurios influence or depre- \
ssion of vital ity,- such as dietetic errors,damp and lack of !
sunlight,- will give rise to a rapid output or irritant mater-
ial during the susceptible age of the child.No matter how the
lesions may occur,there is no doubt that in rickets there occ-
urs a perversion of the normal processes of formation of bone
tissue ~ instead of normal bone being laid down the final con-
gsurmation of this process being arrested and inferior material
being manufactured;the rroliferatins carxtilage cells are far
too active and,instead of calcification occurring,the parts
become exceedingly vascular,with large spaces filled with a
red gelatinous marrow instead 6f good,sound hone.,Inspection
shows that there is a thickening of the epiphyses of all the
long hones,especially those of the lower arm;tle width of the
epiphyses may be increased 50 per cent.,and there may be an
abnormal rounding of all the angles,borders and prominences of
the bones,which themselves are unusually flexible and bend
under the weieht which they are called upon to support.The
osteogenetic perversions in @estion interfere with the growth
of the vones concerned,both terporarily and permanently somet-
imes;there is interference with development ,perversion of oss-
ification and irregularity and incompleteness of calcareous de-
posdtion;finally,seriovs changes may be rroduced in the already
ossified bones,that is to say,the osseous tissve loses in den-
gity,weight and firmness,with the result that the affected
bones yield under the pressure of the fingers and can be cut
with a knife like a soft piece of wood or turnip.Guérin has
described the rachitic alteratioms as occurring in the four
stages of effusion and rarefaction; deformation with organis-
ationgf effused materisl;consolidation and eburnation; and |
consumption in exceptional cases:(1)In his first atage of eff- |
usion,rarefacti-n or incubation,the normal % - 2 mm.-thick |
chondroid layer becomes from 4 - 12 mm.in thickness,swollen and
gspongy and bluish-grey in tint.On one side it blgnds with the
cartilage of the epiphyses,vhereas on the other it presents an
irregular indented border.There is excessive activity of cart-
ilage,the spongoid tissue pushes dupself up in an irregular
manner,there being in consegquence diffiwlty in distinguishing
sponsoid and chondroid tissue;patches of one tissue are found
isolated in the tissue of the other:so that calcified areas
may be seen in parts which are cartilaginous.and.little islands
of cartilage in places where complete oa&hffmaaimpn should
normally occur.The secondery capsvles do not dakesbIye but calc-
ify,the blood-vessels enlarge and anastomose freely,and the
interspaces are filled with gelatinous marrow ingtead of normal
bone.In this spongy bone there is thickening and erosion of {

the bony trabeculae,thus forming large medullary s;aces filled .
with blood-vessels and connective tissave ., The medullary spaces i




49
are continmious with the channels of the shaft anl a tissue,
sponey and vascular,is thus fomed;the areolar tissue is dil-
ated and full of blood-stained jelly,which has been compared
to gooseberry jam.The meduvllary canal is also full of a highly
vagcular and gelatinous suhstance.Similar alterations occur in
the periosteum,there being a faulty ossification with an exce-
'ssive proliferation of mst erial ,The outer fibrous layer of the
periosteum is thickened,vascular and adherent to tlhie rouchened
bone;the inner layer in which bone is formed is far too active
and the exudation first frodudes connective and afterwards
osseous material .This subperiosteal bone is five or six times
thicker than normal ;but it is of poor quality,sponsy and def-
iciefnt in 1ime.The dried hones are porous,friakl e,decalcified
and of very light weight;thev aré soft and flexible,bending
under traction of the muscles or supported weight.The thicken=
ing and vascularity of the periosteum is more marked on the
concave side of the bendineg wone,the convexity showine more
adherence.(2)In the second or deformity stage the bhones are
markedly spongy and biscuit-like;the lime salts are absorbed
and the nlace of norm=l bone is taken by fibrous tissue.(3)In
the stage of consolidation and eburnation there is,in from »
three to fifteen months,cessation of the active proliferation !
of cartilage and periosteum;the hone gradually becomes less
vascular and the normal process of ossification occurs = the
bone being in a suitakle condition for rapid ossification as ‘
soon as the rickets subsides.The new tissue underneath the
periosteum ~nd between the disphysis and epiphysis organises
and becomes calcified,It may happen,lowever,that this ossific-
ation occurs so rapidly that the growth of bone is cut short,
but the bone now formed is very dense and as hard ad ivory =
hence the term,Yeburnation} which is used to describe it., The
bones also tend to become straight and the nodosities to disa-
ppear.(4)The stage of consumption is,as &already indicated,not
always present;in it consolidation of the tissue does not oocur
the bones become fragile,light and made up of fatty areolar
materiallt not infrequently happens that the active process
ceases when the patient is two and a half years of age;if then
examined,it will be found thst the swelling at the epiphyses
is uvdergoing diminution,the curvature,if slight ,may have disap-
peared, the beadings of the ribs are not discernible nor palp-
avle and the bosses of the head are not nearly so large.But,
8till,the deformities produced by the above changes do not
always diminish,as they may last through the lifetime of the
individual and convert him into a humpback or unsightly dwarf,
The extreme lightness of rickety bones was well known to
Trousseau,who noted that an affected femur,even after the occ-
urrence of consolidation,is below the normal weight,perhaps
only a seventh of what it should ordinarily be;he further obs=-
erved that such bones were soft and easily bhent,that they
were easily €l iced with a knife,very liable to be broken from
slight cause,deficient in lime salts and yielding less gelatine
when boiled = facts also noted by Jenner,who remarks {Mel .Times
& Gaz.,Mar.17,1860,§.261)that in the osseous changes in rickets
there occurs "“an exaggeration of the conditions we find in the
first stages of ossification in the healthy subject;the compl=-
etion of the process only is Btayed}-in other words,great prep-
arations are made for the process of ossification,but the perf-
ormance of that process is extrerely irregular and inadequate |
for the purpose to be achieved.Even older writers than he were
familiar with the osseous changes of rickets and give good
descriptions of the lesions observed.They tell us that the !
bones are lighter than normel and of a reddish-browp colour;the
-y are penetrated by many enlarged blood—vegsels,belng porous,
soft,compressible ani spongy;they have a moist watery secret-
ion,which may be pressed out of their structure as out of a
sponge or piece of moist leather;the walls of tpe me@ullary
cylinder of the large bones of the limbs are thin,while the bo-
nes of the skull are rmuch increased in thickness and become .
spongy and reticular;all the affected bongs,eSpeciale the long |
ones,acquire a remarkable suppleness,but if they are bent bey-
-ond a certain point,they break;instead of beins fll;ed with
medulla,the medullary cavity of the long bones contains only a
reddish serum,totally devoid of thé fat,oily secretion of heal-
th.In the case of a healthy infant of four or five months,the
shafts of the lonc bones are completely ossified,while the
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epiphyses still consist of cartilage.The bones increase in
length by ossification between the epiphyses and the shaft and
in thickness by deposition of compact bone underneath the peri-
osteum,The bones of the skull,except at their edses,where the
fontanelles occur,do so likewise.The minute changes in rickety
bone are seen,under the usnal magnification to consist of a pro
-duction of defective material,too much activity of the cart-
ilage cells and in placeg of norm#l calcification an excessive
- vascularity with the formation of laree spaces filled with a
gelatinous material .,The epjiphyses of the long bones afe thick-
ened,especially those of the forearm;bending is comparatively
eagsy of accomplishment. Taking a general view of the rachitic
process,it would seem that there is far too active a preparat-
ion for ossification and quite as poor an accomplishment of it,
The main alterations,as we have seen,srete be found ia the
skelatal system;but,nevertheless,it must be remembered that all
the organs of the hody participate,thougl by no means so obvi-
ously,therein.The long-bone changes corprise swelling of the
epiphyses,thickening of the periosteum,shortage of lime salts,
overgrowth of medulla,in the form of a gelatinous material,and
bone softening.With the evolution of the disease tihe bones be=-
come bent and distorted and such fractures as the greeanstick
are very apt to occur.The affection tending towards recovery,
there occur consolidation and eburnation of the implicated
bones,which ultimately become much harder than normal .Not infr-
egquently the patient is permanently dwarfed;and a former attack
is sometimes bhetokened throughout 1ife by hossed head and
enlarged articulations,though perhaprs almost as often as not
the adult shows no relic of the disease,

It is a well-known fact that the lonc bones grow longer
owing to increasing bony deposition between the epiphyses and
shaft;they thickea by a similar ha-pening underneath the inner
periosteal layer;whereas absorption of the inner bony layers
gives rise to the medullary tunnel .Now in rickets there occurs
a perversion ol these norral processes;there is far too much
cartilage produced at the epiphysis,there is too much subperi-
osteal deposition and there is irvperfection or arrest of ossif-
ication in general ;the inner bony layers are absorbed too
quickly,with the result that the medullary canal assumes too
large dimensions and fills with a spongy material;finally,there
is imperfect calcification of the fmlly-formed bone.,In the pro-
cess of lonrw-bone crowth the active element is the diaphyseal
cartilage,which passes through the two intermediate stages of
chondroid and sponsoid prior to the accomplishment of normal
bone manufacture.The tissue in question is a layer of hyaline
cartilase separating the body of the hone from the head 6f the
latter.It undergoes thickening,proliferates and a spongy layer
is formed presenting delicate reticular trabeculae in its subs-
tance.The chondroid layer measures measures from a half to two
mill imetres in diameter and lies between the diaphysis and the
iftermediate cartilage.It consists of primary cartilaginous cap
-sules in which lie parallel rows of secondary capsules separ=-
ated by layers of granular substance - the rivulations of Brocg
In these intermediate rivulets the deposition of lime salts
first takes place,then in the primary capsules and,finally,the
gecondary capsules dissolve and break down:so that their cont-
ents mingle in the primary capsules,the capcified partitions
being sbsorbed and the spongoid layer formed.This undergoes
proliferation and ossified cartilage vessels pierce the layer,
little canals are formed and the final stage in the manufacture
of bone is accomplished. In the case of ordinary healthy bone
inorganic material constitutes a third,thiks proportions,however,
beine reversed in rickets:so that we have a third inorganic
to two-thirds organic substance.Absorption or removal of lime
phosphate is mainly responsible for the deficiency .’!.n c_;uestion,
though so good an observer as Kassowitz heyds tha@ it is a
defective deposition of that salt,not its absorption,which
mst be incriminated.
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Morbid Anatonmy

Blood

Repeated examination of the blood in rickety individuals
not infrequently shows that there is nothings wrone with it,
#hich is somewhat remarkable in view of the r0le of the bone-
marrow in this disease.In not a few of my cases,however,I have
found anaemic indications,the red blood-corpuscles being dimi-
nished,together with the haemoglobin,and a few nucleated red
cells here and there,I have found the haemoglobin to stand at
from 50 to 75 per cent.,the resvlts therefore pointins to a
general weakness of the parts which are concerned in the manuf-
acture of blood.Complications will,of course,give rise to the
usuval secondary anaemias and blood changes and in many instan-
ces I have observed a varyins degree of leucocvtosis.

Bones
Long Bones,

We have already seen that tle older writers were in the
habit of vaunting all sorts of fanciful theories to account for
the osseous changes in this disease,CGlisson beinp the first to
give a correct account of the softenine and subsequent consoli=-
dation processes.Duvermey,in 1751,devoted a treatise to the
consideration of osseous affections and described certain bone
lesions of rickets,particularly rarefaction,lishtness and sur-
face roughening from the pressure of layers of osseous material
formed by what he termed nutritive-juice extravasation.Equally
corpetent observers referred the changes to a disturbance of
the srowth of bones and muscles from unequal Jistribution of
the juices which fed the body;whereas others at this time look-
ed upon rickets as an expression of such diseagses as syphilis,
scrofula,scurvy and rheumatism,the scroflula and syphilis theor-
ies being perhaps the most popular.Guérin's four stages have
already been described;he states that the stage of consumption,
admittedly uncommon,is observed in those who have long suffered
from the disease and in whom the so=called rachitic cachexia
has occurred - in this stage there being no atterpt at restit-
ution.The bone tissve remaing modified;the matter effused into
the areolae and into the interlamellar spaces underneath the
periosteum and the medullary rembrane is not transformed into
that cartilaginous tissue which ought itself to be transformed
into new bone,the old osseous material being generally ahsorbed
Our author also remarks that in the recent state the long bon-
es are soft ani friable;they are redsced to a very thin shell
filled with fatty matter;in some places they are whitish,or of
a more or less reddish tinge,and contain the d&bris of osseous
plates;in the dry state these bones are remarkably light,fria-
ble and brittle;the lightness and friability are just as consp-
icuous in the short as in the flat bones,the tables of which
become very porous,whilst their diplde,the cellules of which
enlarge,assumes an aspect like a paste that has risen and looks
like a macaroon.He tells us that the first stage,- incubation
or effusion,- lasts for some months,when gastrointestinal irri-
tation,nocturnal perspirations,rental depression and mervous
irritability,as well as weakness of the muscles and ligaments,
are much in evidence,thereafter arpearing the curvatures and
growth stunting of the implicated bones;the deformity is said
to cormmence in the leg bones and work upwards,He has published
analytical tables to show that the retardation of growth in the
lower extrerities is much greater than in the upper ones =
other observers,however,not confirming this from actual pbaet-
ice;The reason for this discrepancy would seem to be the tire
of onset of rickets,whether before or after the art of walking
has been acquired by the phtlént .The periosteum of a rickety
bone is more vascular than in health and the outer fibrous
layer,as well as the inner proliferatine one,is thickened.To
the naked eye it presents a bright pink;sp.tlnge,due_to the '
excessive blood supply of the pa?t optalnlng.The per%osteum is . i
easily stripped from the bone,which is also hyperaemic and not |
exhibiting the smoothness of the normal,but roughened from irr-
egular osteoid deposits from the internal layer of th}s mer e -
ane.A lonsitudinal section of an affected lons hone shows a
large area witl blaish gemitransparent tint between the epiphy=-
sis and diaphysis.Normally a thin,straislt ,transverse line,it
is now ruch wider and of irregular outline,The yellow zone of
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cartilaginous calcification is even more irregular,with“isbléti
ed patches in the bluish part.Blood=vassels may be detedted ent
~ering the cartilaze at different levels,there beine &lso cons-
iderable swellins o7 the blue prolifemwatin~ zone.The shaft of
the bone appears to consist of very soft sponegy bone contaiaing
a larce amount of reddish-brown celatinous material .In the
third stasze,- that of consolidation and ebhurhation,~- there occ-
urs a deposition of healthy osseous material,the blood-vessels
become involuted and bone is formed around the former blood sp-
aces in Jjamellar systems,with small or obliterated canaliculi
occasioning the ivory9like appearaace of the characteristic
rickety bone.It would appear that the deposition of osseous ma-
terial is most actively effected in those parts which most reg-
uire it,that 1s to say,on the inner or concave surface of the
curved aspect,and that the thickness of the bone at the most cu
-rved part bears an exact ratio to the degree of curvature that
he hone has undergone.Nevertheless,the deposition of osseous
material is not always adiusted to the mechanical conditions of
the parts of the body as means to ends, for the cranial bones
are far thicker thaa they need to be.Development of bone occurs
either by the intracartilaginous or the intramembranous method.
The intracamtilaginous method is to be found in the case of the
flat bones of the ekanium and face,as well as in periosteal os=-
sification.We have seen that the long hones lengthen by the
deposition of osseous material in the cartilage between the eni
-physis and shaft;also tha' the latter tkickbasghy the product-
ion of bone underneath the inner layer of the periosteum, abs-
orption of the inner layers of bone leadinz to increase of the
lumen of the medullary canal .Under normal conditions the leng=-
thening of hone is more rapid thaa its thickening,the most obv-
ious changes in this disease being seen at the ends of the
lone wones,If we cut down the lensth of the femur,for instaace,
the thine which first cathbhes the eve is the larce size of the
piece of cartilage which lies between the ossifyin~ centres of
the epiphysis and the shaft, it appeariang also to bhe unduly
active.There are lar~er absorption spaces than in health and
hyperaemia is preseat,with an epiphyseal line of abnormal wid-
th.The osteoblasts are more abundant and they arrange themselv-
es around the absorption spaces in the cartilage as in normal
ogsification.They go the lensth of proeviding the fibrous homo=-
geneous matrix,but they go no further and the formation of true
bone is geccordingly arrested in its occurrence;in short,as we
have seen,there is an extnsive preparation for ossification,
but imperfect performance of the same,The patient,because of
“the cessation of tlie normal lengthening process,hecomes stunt-
ed in appearance,The crude fibrous tissue accurulates at the
epiphyseal line and gives rise,by so doing,to the well-known
rickety tunerosgsities.In the same way the inner layer of the
periosteum shows undue zctivity and cell proliferation;the
fibrous tissue is laid down in successive lamellae,but calcif-
ication is restrained, an undue flexibiltity of the implicated
bones resulting.All the long bones,however,are not affected to
the same degree,Sometimes those of the lower limbs are most
implicated, sometimes those of the forearms,sometimes those of
the thoracic wall.The deformities occurring may be due to an
exageeration of the normal curves or exageseration of the same
by swellins of the epiphyses;further,muscular action,atmospher-
ic pressure,posture,and so forth,may be responsible,aided by
the shortage of lime salts obtaining.It was long ago observed
that,in the beadin~ of the ribs,the cartilage fits into the
bone like the acorn into its capsule.There is an interruption
of the union of the flat bones of the skull,which fail to uaite
and becasion patency of fintanelles.Large bosses or prominences
,due to bone thickening,usually make their appearance about the
centres of ossification;they are soft and spongy,come mostly
from the outer table and are seen to be of excessive vascular-
ity.Greenstick fractures may occur in connection with such boan-
es as the radius,ulna,clavicle and ribs,leadine Gdtimately to
more or less impaction and being followed by callus-like condit
-ion and simulatine a false joint.In from three to fifteen
months there is a vigorous initiation of the stage of restitut-
ion in both the cartilage and periosteum.The new periosteal
bone is thrown down underneath that membrane,this deposit being
most mlentiful on the convexity of the bone and very dense and
ivory-1ike.By the time that the patient is two years old,or
thereabouts,the osseous alterations have run their course.At
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this time the swelings at the end of the loas hones undergo
gradual diminution,as also the curvatures sometimes when perm=-
anent deformity is not moing to occur.The so-called consumpt-
ion stage has already been described;it is by no means cormonly
encountered.If we submit a longitudinal section of,for instan-

- ¢e a rib,to rmiscroscopical examination,we shall note irregular
proliferation and calcification of cartilage,as well as iresgu-
lar formation of osseous tissuve,with incfeased absorption of
this bone-like materigal .The swollen end corresponds to the low-
er zone of the cartilage,in which the cartilage cells have und-
ergone proliferation and arrangement in rows.Next to this we
have the epiphyseal layer,normally narrow and sharply defined,
now irregular and badly defined and composed of areas of uncal-
cified cartilage mand osteoid tissue,with larese medullary spaces
and blood-vessels.There is a marrow eich in cells,but possessed
of a shortage of fat cells,the hone,ia general,showing very few
of the normal histologicdl characters. Lving in the recesses of
the osteoid tiissue may be seen larce cells with two or three
nucleijthey are termed the osteoblasts and assigt the blood-
vessels in the production of true bone.,Underneath the periost-
eum,which is thicker and more vascular than normal ,there is an
excessive production of cells,though calcification is arrested
and a sponcy appearance of the part results.The increased vasc-
ularity of the tissve in which the bone is to be forred,the
marked hyperplasia and the increased osteoporosis of hoth come-
pact and sponey bone are readily appreciated under this form
of examination.It is interesitins to compare the changes noted
in the bones of youns animals fed on foods poor in lime salts,
gnd in which a sort of pseudo-rickets ocours,with what occurs
in rickets.Thus,if we feed a six wekks' puppy on raw horse
flesh,hacon and 4istilled water,- a lime-short diet,-the animal
will gain in size and weight ,If we kill the animal at,say,the
teanth day of the exreriment ,the hones will present the appeara-
nce of tenderness;there will be heading of the ribs and some
swelline of the epiphyses,with bowing of the limbs.Cutting
through the part of the end of a rib corresponding to the col-
umnar zone of cartilage we shall find some thickening of the
periosteum and such high degree of osteoporosis as tosimulate
a rachitic condition.,But a careful examination of this osteo-
porosis will siow that it is very different actually to the
rachitic analogue,becaucse in rickets an excessive preparation
for ossification takes place in the form of a rich deposition
of osteoid tissue which,however,remains almost uncalcified;
whereas in osteoporosis there is but slight preparation ruch
bl ow the normal and,despite the scarcity of lime salts,this
little is calcified;further,in osteoporosis in contradistinct-
ion to rickets,the cartilare matrix,notwithstandine the lime
shortage,becomes calcified also.The bones,if examined when the
disease is at its height,will be found to be remarkably lisht
in weisht;their water and inorganic matter and fat are much
increased.Faulty secretive activity of the osteoblasts,deficie-
ncy of the earthy salts in the food,and a failure on the part
of the digestive tract to absorb the essential salts are some
of the theories advanced to account for this - Ffeversion of
the osteoblasts to fibroblastic form being,accordine to Hamilt-

n,the most feasible explanation.The lactic acid theory has
already been considered;and we may finally note that Wachsruth i
(Janhr.f.Kinderh.,Bd.39)has stated that the conditions for the [
precipitation of lime salts in normal growing bomes are the
presence of fully developed cartilage cells and the existence '
of carbon dioxide in the taéssues of the cartilapge and bone in in

«sufficient quantity to hold the lime salts in solution or to
redissolve them when precipitated,in rickets both of these
essential conditions beins incompletely fulfilled and in in-
verse proportion to the gravity of the diseasejthere is a _
plenfiful development of the small-cell elements of the cartil
-age and scarcity of fully developed cells and at the same
time the free carbon dioxide of the blood is increased,giving -
rise to poisoning by that compound or asphyxia of the bone
in the course of its growth.

f
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Pelvis,

A conditi~-n well knowa to and dreaded by experienced
obstetricians 1s the so-called "rickety pelvisVwhich is one
of the most troublesome of abnormal labour conditions,particul
~arly in first confinements.It is the outcome of the softenine
of the general skelatal system which occurs in this disease,
the mechanical forces bearins upon the pelvic ~irdle having
certainﬂhntoward effects.The weight of the body abvove on this
part is resisted by the 1limbs below,the pelvic bones are acted
upon by the muscles attached to them and the imperfectly ossii-
ied bones can oppose only a pervertel resistance thereto. The
most typleal rachitic condition is the flat pelvis with contr-
acted diameters,especially the narrowed anterior-posterior one.
But there may be a simple flat pelvis with normal transverse
diameters,or the so-called pseudoosteomalacic pelvis,in which
there is a uniform narrowins from mechanic al pressure upon the
softened bones.In the comron form of rickety pelvis(the flat or
gengEhlly contracted)there is forward and downward displacement
of the sacrum between the iliac bones,with rotation on its
transverse axis from the pressure of the bhody and the downward
pull of the psoas muscles upon the spinal column and the upwari
pvll of the spinal erectors on its posterior aspect.The tip of
the sacrum and coccyx is thrown backwards and the bone itself
lies more horizontally than normal.The samrum is also bent,ow-
ing to the resistance of the sacrosciatic lisaments and muscl-
es.The ihdaeffAY¥ bones assume an abnormal rrominence and the
innominate ones are too curved:ss that the transverse diameter
of the pelvis is relatively increased;but,as the eantire pelvis
is generally uvadersized,this diameter seldom exceeds or equals
the normal transverse one.The bendine of the innominate bones
also throws the acetabula forwards:so that the counterpressure
of the lower limh»s acts more anteroposteriorly than under nor-
mal conditions.,There is here enlargement of the cartilage and
the inlet is shaped 1ike an 8,The ischial tuberosities are en=-
larged also and pulled outwards and forwards,with widening of
the arch of the publs and increase of the pelvic outlet in
traasverse measurement .The entire pelvic girdle is generally
tilted forwards and its bhones are smaller and more brittle than
they should bve,though sometimes thicker and increased in weight
It may harpen also that the pelvic canal is generally contract-
ed in a1l directions from an attack of rickets;the outlook as
recards future labour will thean be far from favourable.

Skull.

Thiis part shares in the genersl rickety condition of per-
verted ossification,with delay,atrophy and hyperplasia as in
other flat bones obtaining.In the case of the occipito=-parietal
region especially,the delay in ossification may lead to a mem=-
branous substitute,Atrophy of the pfeviously formed bone may
lead to the possibility of the part yielding to the pressure of
the fingers and the simulation of parchment and,on removal of
the dura mater,small pit-like depressions may be found on the
inner table.When hyperplasia occurs there will be the format-
ion of hyperostoses or cranial bosses,which elevations are for-
med from the outer table and consist of red and vascular amd
spongy material readily yielding bo the pressure of the examin-
ine fingers.On section it is seen that the trabecular spaces
are much increased,These bosses are large and spongy and soft
and when pressed upon by the finger give free vent to a sanio-
gserous discharge;they usually remain permanently and are char-
acteristic features of the rickety skull,though they tend to
organise ani more rarely are completely absorbed to the exclus-
ion of any adult tell=tale trace, Another important ricket
indicator by no means infrequently found is the patchy thinning
of the membranous bones first described by FElslsser and terred
by him craniotabves.The occurrence of these patchy abnormalities
has been ascribed to the pressure of the enlarged brain on the
top of the skull covering it,as well as to the pressure of the
head of the patient upon the pillow, thousgh 1@ seems more like-.
1y that they are the outcome of imperfect ogsification of the (
bones concerned,To the touch they give the impression of parch-
ment ,the condit ion being most often seen in the parietals,
occipitals and sometimes the temporal bones.The most character-
istic patches are usually in the centre of the bhone,which in
some nlaces consists only of a membranous tissue.Tne rickety |

- ¢hild has a square,broad or prominent forehead,with bosses or
thickenings on either side.There is a well-defined.groove _




55
between the two halves of the frontal bone;this is contiaued
backwards to the anterior fontanelle,- which remains patent
for two or three or even five or six years,instead of closing
at from the eighteenth to the twentieth month,- and then betw-
een the parietal hones to the occiput.Another distinct groove
‘may bediscovered upbmbhe temples and between the sutures in
other parts.These srooves are due to the membranous condition
of the cranial bones aad the ppessure of the veins underneath,.
The entire cranium may be so soft that it can he easily crusred
by thefingers;it is congiderally larger than normal anl may
even measure more around than the patient's thorax.But,in coat-
radisbinction to the hydrocephalic head,- w.ich is szlmost circ-
ular in outline,- the skull of rickets is oblong.There is sore-
times a marked asymetry of the cranium,one side of the frontal
or occipital region being much larger than the other.The face,
when compared to the large skull,seers small;the upper jaw ten-
ds to become beak-like and the lower one squared,with some inv-
ersion of the anterior aspect.The base of the skull usually es=-
capes,thousgh sometimes softenine may he found,

Spine.

This part,owing to the lax condition of the muscles and
ligaments,plus the general W¥ebilitation existing,is curved and
a characteristic deformity results;this is a kyphosis,most oft-
en seen in the mid-dorsal region,the curvature being most oft-
en towards the left side.It should be noted,however,that this
humpback condition is not the angular bend seen in spinal car-
ies,buta more or less regular convexity of the spine backwards,
with slight lateral curvature sometimes,and exagmeration of the
forwari lumbar curve.In mild cases the implicated components of
the spine are not merkedly affected;but in a sewere case,on
section,there will be found a proliferatines biudshfzone between
the body of the vertebra and disc,the former being undult vasc=-
vlar,sponcy and soft,

Thorax, -

The shape of the chest is usually markedly affected in
rickets,particularly if the patient is subiect to respiratory
trouble.The beadine of the ribs,- the so-called "rickety rosary)-
is not infrequently the first conspicuous sign of the changes
occurring in the osseous system of the rickety child.These
nodhles or heads are to be found at the junction of the ribs
with their cartilaces and such enlargements may be present in
the child at birth,- it is said also perhaps in the foetus,-
and are very noticeable sometimes inthe lower rihs,especially
on their inner aspect.But the beadings never persist to adoles
-cence,thoush very important early indications of the disease,
There is also bending or kinkine of the angles of the ribs and
the shape of the chest is modified into the so-called "pkgeon=-
breast" by the softenins of the ribs and their consequent yiel-
dine to both atmosnheric and mechanical pressure.A large gr-
oove,called after Harrison,runs on either side of the chest
from the lower end of the sternum across the thorax to to the
posterior border of the axilla,just above the line of attach-
ment of the diaphrasm,Itld said by some to be due to a yield-
ins of the softened ribs. at their point of least support;where-
as others maintain that it does not correspond to the attach=-
ment of the midriff,but follows the upper horder of the stomac-
h,1iver and spleen,it being not infrequently asymmetrical .One
may also note another groove runnines vertically down the front
of the chest internal to the junction of the ribs with their
cartilares,the rickety roaary being found just outside this
depression, Such grooves give rise topgrominence of the sternum,
most appreciable under conditions of 'respiratory abnormality.

The alteration in the ahppe of the chest causes a change in the
position of the apex of the heart and there may be a white pa-
tch,due to friction,on the front of the left ventricle.Partial

or greenstick fractures may give rise to enlargement of the
angles of the ribs hehind ,We have seen that the beadings are

more marked on the inner than the outer aspect of the ribs,

which latter can be readily bent ot kinked.The periosteunm is !
thickened and,when the rib is broken,the two ends are held to-
gether by a superabundance of connective tissue.A longitudinal
section throush the cartilaginous end of such a rib shows that
the beadine mainly involves the columnar zone of the cartilage
and that the epiphyseal line separating the bone from the car-
tilage is more irregular and wider than in health.A transverse
section shows an almost entire absence of compact tissue and
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tpat the hone is composed of a soft,sponiy and gelatinous red-
tinged material .The clavicles are thickened and twisted and
sometimes the shoulder blades are distorted from their normal
shape.

Brain
Long ago it was held that the brain of the ricketyv child

is much larger than in health.I have ap~lied this affirmation
to my own patients,- younsg and adult,- and find that it is not
the case.It is truetthat the head is inereased in size, but
this is due to the thickening of the hones,the brain itself
remaining unchanged as recards dimensions.l have seen it stated
that the brain is actually smeller than normal or,if larse,duve
to fibrosis or associated hydrocephalus with ventricular effus-
ion.Jeaner sypeaks of a so-called hypertrophy of the white mat-
ter of the ‘rain,a fibrosis conseguent on hyperplasia in other
organs;albuminoid infiltration is also described,and an imperf-
ct development of the cerebral tissue has been allesed and
held accountable for the mental dulness of thekety individuals
sometimes observed,though often denied.Actual inflarmation of
the brain has been reported,but it seems to have no essential
connection with rickets,there being some affection elsewhere
responsihle.Gee would have it that the brain is dwarfed in
rickets,hut this observation seems to be unwaual and lacks
confirmation,

Heart

We have seen thgt rickety deformity of the chest may have
an influence uvpon this organ.Even in the absence of cardiac
disease,it may he displaced and the apex forced outwards and
downwards to the l1eft.A white patch of thickened tissue may be
produced on the pericardium where it rubs against & beaded
ribya friction sound being sometimes discoverable therefrom.
It has been held that the favourite position for this white
patch is the left ventricle just above the apex,not the right
ventricle as in soldiers wearing constricting knapsacks daily.
Though the heart may share in the Beneral perversion of nutr-
ition obtaining elsewhere,it is quite excepltional to find it
the seat of orpganic disease not of secondary origination.

Liganznts and Muscles

These structures participate in the general body weakness
resulting from malnutrition;they yield vnder the weight and
pressure of the body and produce such well-known deformities
as knock~knee, flat-foot ,humpback,&c.Tansion of the distended
intestines may mive rise to separation of the recti abdomiais
and"pothelly? Though there may be soms obscuration of the pre-
cise outlines of the muschlar fibres,there is nothing that can
be regarded as characteristic upon microscopical examination.
In general,the muscles lack the firmness and good devel opment
geefl in health and are flabby and weak,so that perhaps the
child is unable to walk,rise from bed or raise the head.

Liver

It used to be held that rickets led to ermlargerent of the
liver to the extent of actusl hypertrophy;but it is now kunown
that this increase in size of the organ is only apparent and
due to displacement of the organ into the lmge abdomen,owins to
contraction of the chest forcing the diaphragm downwards.There
are several cases on record in which the liver dulness has de-
scended to an inch below the navel,the chest being contracteld '
anl leformed from repeated bronchitic attacks.In rare instances
there has been observed a diffuse fibrosis,with increase in the
hepatic cells and a deficiency of lime salts - this hyperplasis
heing ascribed to a passive hyperaemia from pulmonary obstruc=
tion in the presence of an enfgebled heart and thoracic const-
riction resultins from some form of respiratory insufficlency.
Azain,this enlargement of the organ may be_the oupcome of exi=
sting syphilis or irritation of a circulating t9x1n.; have
never seen a case of waxy degeneration of the liver in rickets,
it have read of one somewhere,A fatty change may occur,but is

not peculiar to the disease.

Lungs j
Respiratory troubles are well known.to be d¥ by no means
‘infrequent occurrence in rickets,the subject of the latter i
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being very liahle to suffer from various catarrhal conlitios:s
of the mucous membrane ®wing to the pressure of the sud ea
thoracic walls,thiose portiong of t™e¢ lungs 1lying beneath the
lateral grooves or furrows described zbove sre not infrecuentl:
in a state of collapse,while those part of the lung substance
adjacent to the collapsed areas suffer from compensatory erphy-
gsema.The collapsed parts are always much larser if the patiéﬁt
suffers from whooping-cough or bronchopneumonia,which affect-
gonshin themselves are by no reans infrewently ¥he cause of
eath,

Skin

There is a peculiar pallor noticesble in the subjects of
this diserse,thoush some of the patients have a certain amount
of sallowness or actusl pigmentation of the skin.There is not
often much emaciation,obesity - or somethine approachine there-
to - being the ceneral rule with occasional exceptions., The
patient,however,will lose flesh usually when there is some
general trophic disturhance or such weakening condition as
congenital syrhilis.In convulsive cases there mav he haemorrh-
ages under the skin and it may happen that some part of the
body,such as the lobe of the ear or the external genitals,
fail to effect their full development.Sore nervous or toxic
influence seers to be responsible for the characteristic head
sweating of rachitic children.

Spleen

The enlargement of the spleen which occurs in rickets is
a well recognised condition.It is the seat of a genersl hyper-
prlasia or fibrosis, the cells are enormously increased and
the earthy salts undergo diminution.The cause of a1 this has
- been,and still is indeed,in dispute.The enlargerent in quest-
ion has by some observers bheen referred to tlie complications
arising in the course of the affection,particularly bronchitis,
gastrointestinal catarrh and anaemia.Sasuchin(Jahr.f.Kinderh.,
1900,p.297)thinks that it is the direct result of the disease
and characteristic of it;he found that the enlargeremt existed
in 15 per cent. or so of his 66 cases,the changes observed
consisting of capsular thickening,connective tissue cellsprol=-
iferation,arteritis,thickenins of the walls of the arteries,
atrophy and obliteration of the Malpighian bodies,with anaemia
of the organ, all these changes being indicative of a chronic
inflarmatory process.In his comit rol examinations of healthy
children he could discover nothing wrong with the grgast and he
seems of the opinion that here again *he presence of a toxin
or toxins in the blood is responsible for a chronic irritation
of the spleen culminating in hyperplasia.Syphilis or passive
hyperaemia may,of course,bhe resronsihle for the condition,the
increase in some instances being nearly tbhree times the normal
size.On the other hand,Hvtchinson(Dis.of Childr.)found that in
only 5 per cent.of his cases was the spleen enlarged during
the 1ifetime of the patient, 4 per cent.being the observation
of Cowan and McClure in a Glaspow institution,their conclusion
being that the abnormeality in question is referable to splenic
anaemia or syphilis(Brit.Jour.Childr.Dis.,Aug.,1906).

Stomach and Intestines

The stormach is by no means infrequently dilated to a cons=-
iderable size and there is cenerally sorme evidence of gastro-
intestinal catarrh, which latter,indeed,is usually the ancmaly
for which treatment is scolicited.The gastric and intestinal
distension is due partly to insufficient support given by the
flabby belly muscles and part,usvally more frequently,to the
evolution of gas occurrins in the course of fermentative indig-
estion; in not a few of my cases,however,the affection seems
to have been due to actual overfeeding.

Teeth
Rickety children are usually late in cutting their tempor-
ary teeth; when cut they are of poor constitution and liable
to speedy decay;it is a faiXyygcormon thing to come across an
thfant of twelve months without a tooth in his head and when
they do appear,they often do so very irregulerly.The permanent
teeth are usually just as unsatisfactory,though not always,
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STYTUPTOWNS AND COMPLICATIODYNS
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CLINICAL, COUKSE
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It is a well-known fact that rickets undergoes its clini-
cal evolution very slowly and is not easy to detect during the
early days of its existence,though the time of its commencerment
may be suggested by certain sugpéetpbums occurrences.Trousseau,
for instance amongst other observers,holds that the mental con-
dition of the child is particularly sugrestive of the early
stage of the diseasej;he would have it that there is "a certain
kind of sadness analogous to that obeerved in cerebral affect-
ions or,still better to i-dicate its nature,analogous to that
gloom which takes possession of c¢-ildren"who are incubating
the disease known as"cerebral fever.This mental gloom of rache-
itic patients depends,according to all appearances,upon their
exquisite sensibility in every part of the body,which shows
itself by eliciting distressing cries of pain wlen an attempt
is made to raise up the young patient.The unfortunate little
creature,who up to then may have been enchanted by the caress-
es lavished upon it,appesrs now to be afraid of them;even an
approach to the bed upon which it clies,made as if with the ob=-
Ject of changing its position,causes its countenance to anxiety
and fear.This chance in the child's character,this fear which
it shows of having pain raused up by the pressure of the hand,

- this habitual starp of sadness upon 188 countenance ddffer from
anything seen at the cormencerent of serious maladies,particul-
arly from the prodromata of cerebral fever.Indeed,in a child
stricken by that cruel affection,we can still produce a trans-
ient cheerfulness,causing it for the moment to emerge from its
habitual melanchely langeour.In the rachitic child this is imp-
ossible.The more we try to excite it,or induce it to move,the
more will it manifest impatience.It is heedless as to the gare-
s which formerly it was so fond of.This repugnance to the amus-
ements of its age,this habitual sadness in a child which,with
an arpetite increased rather than dminished,loses flesh visib-
ly,which has always an acceleration of the pulse coincidént
with profuse sweats,are symptoms,l say,which have a certain
meaning;for the child does not cough and presents ne signs wh-
ich can give rise to a suspicion of the existence of pulmonary
tuberculosis .These phenomena,in proportion &8 the child begins
to walk,become more and more evident;the fever,at 211 events
the acceleration of the pulse,continues;the skin is constantly
covered with profuse sweat,whether the patient be sleeping or
waking,or whether more or less covered than usval.The excessive
perspiration is greatest in the head,and it is on that account
necessary +o change the child's pillowcase several times a day
so quickly do they become soaked!The newborn babe is at first
in a very helpless condition and remains so for some weeks,
without voluntary movement power and without will.Any moverent-
s which it makes are purely reflex and,until it has attained
the age of some months,it cannot hold up its head nor walk nor
take food with its hands.It should be able to hold up its head
between three and four months,to sit up between the ninth and
twelfth months or even earlier,to stand and walk bhetween the
twelfth and eighteenth months and to &fXkct baby-talk by the
énd of the second year.Each week there should be obhserved a
definite progressive increase in weight,the birth-weight being '
doubled at the fifth month and trebled at the fifteenth.The

child should cut its first tooth between the sixth and seventh
month and,by the end of the third year,2ll the temporary teeth
should be through the gums . Further,there is something wrong

with a child which has not its anterior fontanelle closed
between the eighteenth end twenty-fourth month.,To such signs as
these,Hutchinsbn has civen the name "milestonesywhich does well
for fixing the same upon the memory.He recognises three mile-
stones - first,the age at which the child cuts its teeth;sec-
ond,the time of closure of the anterior fontanelle;third,the

age at which the erect ?osture islassumed.During_the first

years of life the child's organism undergoes rapid de¥elopment,
which,however,may be hindered or set back by comparatively
trivial acencies,many additional months being afterwards spent

in covering lost sround - for instance,a febrile seizure, a :

_
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chill or a day's intestiisl catarrh,.Sgould rickets make its
appearance,there is a retardation of all developrent processes;
the teeth avpear late and in irregular order,the anterior font-
anelle may not close for months or years after the norral aid
much alarm or suspdébon of paralytic or other serious disease
may bhe occasioned by the late acquirement of articulation,er-
ect posture or walking.In short,the patient is very late in
passing the ahove-mentioned mil estones,There is therefore an
important indication for watchfulness durinc the first year of
the infant's age,with a view to the prompt detection of any de-
parture from the norral,particularly as regards weight ,muscul ar
condition,mental stability,appearance of the teeth and relatio
-n to the milestones.If such investigations be done regularly,
it becomes rossible to detect retardation of development or
other rachitic anomalies perhaps long befofe the incipience of
the disease would otherwise have been suspected;for it is an
affection which is slow to affect the iafant's nutrition,with
consequent slight or misleading symptoms,the definite osseous
anomalies being perhaps indefinitely postponed.Malnutrition
aiid development retardation are easily observed during ih€ancy
when rickets is actually present;when the milestones are not
passed at the proper time,there should be a careful examinat=-
ion for suspicious indications of the dyscrasia,no matter how
slight .Mere wasting,however,should not be put down to rickets,
for these so~called atrophic cases by no means invariably have
that disease.It should also be borne in mind that rickety pat-
ients are apt to be large and fat,of excessive weight as pat-
ent food advertisements on the hoardings would seem to suggest
But it will ve found that the muscles are soft and flabby,an-
aemia is present,there may be constipation or diarrhoea,there
is a marked tendency to take cold and that respiratory or other
catarrhs are by no means infrequently observed.Yet none of the
ese sirns &8¢ absolutely suncgusive - merely suggestive under
certain conditions.The insidious nature of the onset would
seem almost peculiar to the malady.The child appears at first
to be out of sorts,fretful and restless,particularly from bed-
time to early rorning.There is often a certain amount of dys-
pepsia,with flatulence,and not infrequently some diarrhoea,to-
géther with the passage of undigested milk in the stools,which
are often of a sreenish hue and of horrid odour.An early sign
of the disease,to which I attach some importance,is an anaemic
ocecurring in an otherwise robust infant;in such cases there is
eften general muscular weskness. The child is unalle to sit up
or hold its head erect et the proper age;there may be a tend-
ency towards slight curvature of the vertebral column and,
though there seems pRenty of flesh upon the lewer extremities,
it Jdoes not seem able to stand up or,if it stands up,it soon
Palls exhauvsted to the floor.The general muscular weakness ine-
vades the abdominal wall,with the result that there is weakn-
ess of the muscular coating of the intestines,feeble peristale-
sis,belly inflation and constipation,which latter during the
early tidye of infancy,even in breast-fed infants,is worthy of
note as bheing rossibly rachitic.As stated,some of these cases
have much diarrhoea with stinking motions;they may suffer from
gastritis and vomiting,with frequent attacks of colic or flat-
ulence.Carmichael holds that frequency of micturition is an
important early sien of rickets;others take a cue to diagnosis
from the peculiar odour of the urine;whereas still others deny
the same and considerable importance to acidity of reaction in
the absence of increase of armonia.Such signs as these,however,
cannot be regarded as anythin~ more than indications of nutr-
itional disorder from faulty diet,cold,unsuitable hygiene,or
the like;nevertheless,they should always be borne in mind for
the reason stated above.It may also happen that bronchial cat-
arrh is one of the earliest sugerestive signs of the disease;
such attacks may draw attention to the general condition of
bad health obtaining and meke one careful to avoid worse poss=-
ibilities by not suffering them to undergo neglect.In some
cases the first signs of early rickets seem to concentrate
about the nervous system,though,in ignorance,perhaps put down
by the parents to dentition or in?egtingl Para31tes.The child
appears perhaps to be generally alllng,1r?1table,peevish_agg
always tearful,nothing seeming to pleaseilt.lt may suffer from
spells of anger and may even seem to go into a kink,though
attacls of laryngismus stridulus are not seem usually before
the end of the twenty=-fourth month,It may be extremely restless,
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though this is neot infPequently the outcore of flatulence and
the general discormfort of indigestion or bony or ruscular
pains or periiang the local tenderness of scorbutis.Durine the
time that the child is in bed it bhecomes heated and therefoie
tries to tlurow off the bedclothes;it sweats profusely,especia
=11y about the head and neck,the head beins tossed about so
much in discomfort that the hair becomes thin through the hor=-
ing action upon the pillow.This head-sweating has for ares heen
looked upon as a classical early indication of rickets;and
sucir losses of sweat can be listinsuished from those occurrins
in general debilitation by the fact that they are locdl ised,
being coafined to specirl parts of the bhody,leaving the trunk
and limbhs unaffected;whereas,in the confusin~ condition jast
named,the persriration breaks out all over the body.A rachitic
infant has a very tender skin;it is therefore subject to irrit-
ations,erythema,intertrigo or vmerhaps outhreaks of mattery
pimples.The child reseats being handled and,even on the collest
night,the hed coverings are apt to become displaced.It is an
uncormonly bad sleeperpand keeps awake and howling with an
expsperating perversity.It sometimes sleeps in extraordinary
possitions and may awake screaming;for,owins to its faulty di-
gestion and irritable nervous system,it is the frequent subj-
ect of night-terrors.The bald patbh which resvlts from head-
rolling during nocturnal restlessness is looked upon by many as
one of the earliest signs of the disease.,The child may also
bang its head ahout and so bore the same into the pillow that
a suspicion of menincitis may be raised.Sucl ahnorralities as
the above are ~enerally observed to occur durinc the fourth to
the sixth month,tkhat is to say,long before the softening of the
bones or the deformities ~ive warning that rickets is actually
present .In addition to a dislike for heins handled,the child
is apt to stare at its mother with a solemn and owl-like exrr=
ession,which changes to one of alarm and despair when she comes
closer to it.The teeth are late in cutting the gums;they often
do so irregularly and with considerable constitutional disturb-
ance,Therefore,between the sixth and seventh months the mouth
should be daily examined and a failure of the lower incisors
to come through the cums at that time should give warning of
developmental irregularity and possible rickets.If during the
next few months no teeth appear,or are few in number or cut
in an irregular manner,the suspicion of rickets is practically
always coafirmed.But I have seen seversl cases in which the
two lover central incisors were cut at the proper time,with a
toothless condition of the rest of the gums until the end of
the twelfth month.The occurrence of craniotabes is important,
about the ase of six months areas of softened bone may develop
on the occipital,frontal and parietal bones which,however,are
bo no means pathrognomonic signs of the dicease as we shall
presently see. During the first year offlife other osseous chang=-
es are rih beading,lateral sinking in of the chest wall and
epiphyseal enlargement;they make their appearance after the
ahove-described early changes have lasted for sorme months am
may now be briefly noted.It usvally happens that the first-
mentioned of these osseous anomalies closely follows *“he pro=-
dromal symptoms resvlting from the digestive,respiratory or
nervous affections;this rib-beading is the first definite sisn
discoverable 668 the stage of deformation.It consists of the
occurrence of thickened nhodules on each side of the chest form-
ing,when seen fodhethdvel}gthe characteristic rickety rosary.
The heading can at first only he detected by careful palpation
with the finsers;but,with the slow progress of the disease,the
thickened nodes become more prominent and detectable with
macroscopic ease.These beadings are the outcome of a hyperplas-
ia ocourring at the junction of the tibs with their cartilages,
and are best appreciable at the lower part of the chest between
the fourth and nénth ribs.The thickening is even greater on the
under surface of the ribs,where small patches of collapse of
the lune substaice may be produced by pressure thereon.,l have
often seen rib-beading present at the age of three months,thoug
-h at that time theyv have seldom been larse; I have also been
able to detect the commencemeat of their future ripe preseance
as early as one month and dissection has revealed their pres-
ence in the infaat at birth.,These beads increase in size up to
the end of the second year and then slowly diminish and take
their departure.l have seldom seen them after the age of five
years and I have never been able to detect them in the adult. ‘4JA
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The tlorax of the rachitic infant,beiny soft and deficieat in
elagticity,is sucked in on either side during ispiration,aided
by atmosnheric pressure. Vertical aand lateral grooves are so
forred and later becore characteristic of the disease.The
underlying lungs may show aread of collapse and compensatory
emphysema,particularly in the presence of bronchial catarrh,The
sternum projects forwarls and there may be transverse svlci
just below the nipple line on either side;in contrast to tliese
transverse constrictions the lower ribs are apt to be everted
above the larce belly,which is so prominent a feature of the
disease.BEnlargement, of the epiphyseal cartilage,especially at
the wrists and ankles,is another important early indication of
rickets and due to thickening at the line of ossification;it
is usually of later occurrence bBan Theading of +the rivs,thouch
both conditions are of early onset as rickets makes for the
parts of the osseous svstem in which development is in most
active progress and interferes with the formation of normal
bone.There is something that is remarkably strikine in thes
swollen appearance of the affected eniphyses,the associated
aeticulations heing peculiarly loose and flail-like throusgh
weakening of the controlline ligamgnts allowine of yieldins to
weisht or sustained movememt .Regaring the changes in the skel-
atal componemts occurring after the first year of life,it may
be n ted that the deformities hecome more consrnicuous as will
preseatly be seen.The disease does not spare a single bone in
the body; for its effects may be seen in the head,the trunk and
the extremities,i.e.,in every paet of the skeleton,The paets
of the osseous system which suffer most,and the usual order of
their frequency,are the head,ribs,spine and pelvis,The thicken-
ing of the limbs ds usually observed before deformities appear
in other parts of the body.Guérin says that it is an incontes-
tible law,bddmbst without exception,that rickets proceeds in the
deformation of the skeleton from below upwards and that the
deformity of the spine is the last to make its appearance.lle
gives the following as the order in which the various parts of
the skeleton undergo deformity:First,swellin~ of the epiphyses
of the lower limbs.Second,deviations of the knee;third,curvat-
ure of the tidvia and fibula.Fourth,curvature of the femara.
Fifth,swelling of the wrist and deviation of the pelvis.Sixth,
swellins and deformity of the ribhs,scapulae,clavicles and
spine.But this law of Guérin's cannot he accepted nowadays;for,
as a rule,deformities do not appnear first in the lower extrem=-
ities.Indeed,if craniotabes be taken as a symptom of rickets,
the affection shows itself quite early in the cranial bones
and the thickening of the epiphyses of the wrists,as well as
the beading of the rivs,can usvally be detected,- especially
if the child is able to crawl,- some time before any swelling
or curvature can be detected in the lower limbs,Chance,in his
work on "Bodily Deformities®™fi2ll)remarks that he kept a record
of six hundred cases and observed how many parts of the boly
were affected when the child was first brought for treatme:t,
according to the mother.There was meantion of the leg in 420,the
arm in 202,the srine in 28,the chest in 20,the head in the sare
number .He says that the mother doubtless overlloked the enlarg-
ement of the wrists,vhich were always enlarced when the child
first came under his observation.In 90 cases two parts of the
skeleton were found affected at the same time ~ so that the
number 600 should be increased.It has been my experience that
mothers almost inveria™ly fail to detect th=2 early signs of the
disease in the lread,chest and ribs.Prominence of the forehead,
siight flattening of the thorax,or a faint beading of the ribs,
would pass unobserved;but,as soon as the child begins to walk,
the soft bones bend and the preseance of the disease is suspect-
ed.Ten the mother,fearful lest the child should grow up with
bowed or handy=-legs,brines it,perhaps in great haste,for medic-
al attention.It is possibl=s that this failure to detect the
early deformities accounts for the larse number of cases that
have bending of the lower limbs when first observed.The same
author also gives a table to show the frequency and the various
deformities of the upper and lower limbs.In the latter the
curvatures usually appear before those in the former are anpre-
ciable.But this only holds good if the child has been sitting
up much in the pagoda attitude or has tried to walk early:
otlerwise deformities of the upper extremities may be the first
to come unier observation.In his 600 cases there was knock-knee
in 396 ,curvatures of the tibia and fidbula in 368,en1a{gement
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of the ankles in 300,curvature of the ferora in 142.0ut of
these cases 216 were knock-knees and curvatvres and 170 curvat-
ures without any affection of the knees.The pelvis was affected
in only 16 caseg.l have often seen rickets atteck two or more
parts of the skeleton at the sarme time = for instance, /A the
wrist and the tibia, the wrist and the ribs, or even the wrist
and the tibia and thorax or the wrist and the knee anl the
head.In some cases,if a more minute examination of the bones
is practised,signs of the disease will be found in n=arly all
patts of the body.The skelatal components affected by rickets
ultimately become eburnated and acquire a condition of extrere
hardness,massiveness and strength much in excess of the normal.
The increased denosition of hone may be so creat that the red-
ullary canal may be partially obliterated.The disease seers to
have a prediléction for fillinc up the concavity of the bone
with an osseous outgrowth,just as if nature were tryings to
splint up the weakest part.The eburnation and hyperostosis,when
once cormenced,does not cease for some time after the disapp=-
earance of tie rachitic attack and until the earthy salts have
been ren=wed and deposited.This activity may lead to the prod-
uction of exostoses and bony spicvles,often of great size,which
are especially apt to occur on the spine of the tibia.Their
presence not infreamently is the cause of considerahle inconv-
enience,as in later 1life tey may lead to stiffness or ankylos-
is of the articulations;indeed,comfortable movement may be
impeded by a tendency to interlock.In the worst cases the defor
-mities Xakt for life,but in milder ones improvement occurs
when the patient is from four to seven years of age;reports of
school inspectors show that many children have the disease
relics,Rickets imjuriously affects the entire physique of the
child;in bad cases the bones remain stunted,curved and bent;
the joints are "knocked" anil the muscl es are poorly developed.
In the worst cases the evils produced in the early years never
pass avay,but leave the individual in some respect physically
unsound, incapacity for hard work being perhaps due to debility
or engrafted tuberculosis or bowlecs and the like;flat-foot
would also disqualify for the army, post-office and so forth,
If the rachitic child is able to walk,its gait is often waddlin
-g,duck=-1like or stumbling.If fat and heavy with prominent cal-
ves and some spinal lordosis from muscular weakness,the presea-
ce of pseudohypertropliic paralysis may be suggested;but in
rickets pure and simple the knee-jerks are present - not absent
as in the condition just narmed;and the diffaventiation between
the two affections is aided by the fact that in pseudohypertr-
ophic naralysis the child levers itself up by placians its hands
upon its knees and fands tle locomatory acts of considerable
difficulty.Although in severe attacks of rickets the child
seems to be very 11l,the danger to 1life is not in proportion to
the intensity of the phenomena observed,The disease in itself
is seldom,- some writers say never,- fatal;for it is the comrl-
ications which are so apt to carry off the patient,particularly
diseases of the bronchi,lungs,intestines and nervous system.

VARIRTIES

There are so many expressions c¢linically of the rachitic
dyscrasia that it has been considered advisable by some to
congider the disease under the above heading;whereas others
have devoted considerable ingenuity to the invention of classi-
fications according to the predominance of certain symptoms in
certain cases, There seems utility in considering the various
types of the affection in appropriate detail:

Acute Form

This variety of rickets,which is also termed rmultiple
epiphysitis or multiple periostitis of the long-bone joints,-
is characterised by a rapid onset of illness culminating in a
condition of marasmus and cachexia; but, as it is now generally
recognised as scurvy,not rickets,it is scarcely deserving of
inclusion in rachitic classifications., In it,the changes,which
in the ordinary form of rickets are of very slow evolution,
occur rapidly,the patient perhaps seeming guite well prior to
its initial manifestations.There has been a considerable amount
of disputation in the past resarding its hature,some insisting
that it is a a disease by itself and an expression of a const-
itutional predismosition,others maintaining that it is‘an
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acute form of rickets or an actusl inflarmation of tke bones.
As stated,it seems probable and is vusually held to be not pure
rickets,but rickets in association with infantile scurvy,which
was formerly knowa as haemorrhagic scurvy or scurvy rickets.
Glisson spoke of the occurrence of scurvy in connection with
rickets,but the disease seems to have been lost sight of until
two centuries later when M8Xler described some cases under the
title of "acute rickets" - a term which was adopted by various
continental writers of note.In 1873,Jalland reported a case,
a child of 10 months,which he resarded as identical with the
scurvy of adults.Another one was reported three years later by
Thomas Smith,who described it as an instance of haemorrhacic
periostitis of several of the long bones with separation of the
epiphyses,but failed to recognise its scorbutic nature.Cheadle
was the first to point out the identity of such cases with the
gscurvy of advlts,which he did in 1878,He says that the conditio,
may be produced by a diet consisting solely of preserved foods,
such ag dried milk or peptonised milk,dried milk or so-called
humanised milk.In older children the affection occasionally
occurs when they are kept on a diet lackins yegebalizes.The
principal lesioans are to be found in the bones.The periosteum
of an affected bone is thickened,vascular and separated fron
the bone by blood-clot.There are no inflarmatory signs;the
muscles of the affected region may be infiltrated with serur
or blood.There is considerable rarefactiom of the bones, the
cancellous tissve bheinz very porous and the normal marrow repl=
aced by a highly vascular connective tissue.This rarefaction i=s
sald to be due to delayed ossification.The serous cavities,
joints, etc.,,may show haemorrhaces.The occurrence of periosteal
haemorrhage and tedderness,haemorrhagic stomatitis, and someti
-mes of haematuria,characterises this disease.,Infamtile scurvy
usually occurs between the age of seven months and two years,
The child cries whenever it is Handled or disturbed.There is
marked tenderness of one or more of the limbs,especially the
lower onesj;there is perhaps local swellins or oedema of the
feet or thicghs;and there not infrequently is also a conspicuous
redness under the nails. The legs haag down as if paralysed,
the infant not moving them on account of pain and tenderness,
When a tooth is out,the surrounding gum is seen to be purple
and swollen,There is often more or less bright blood in the
the urine or faeces or contusiogp-~like marks on the surface of
the body.Bleedings may take place into the orbital cavity or
viscera and the patient may appear to be very anaemic at times.
It is easy to recognise severe instances of the disease,but the
mild or earlv ones may be overlooked;the kind of diet and the
fésult of treatment are of assigtance in differentiation.Infa-
ntile paralysis,which may be mistaken for the condition,shows
no swelling of the affected 1imb and there is an absence of
the other signs of scuvy.Below the age of one year rheumatism
is seldom seen.The swelling in infantile scurvy is not limited
to the locality of the epiphyses,which fact distinguishes it
from epiphysitis.In the case of periostitis there may be some
difficulty in the diagnosis,if there are no haemorrhages in
the gums and if other distinctive signs of scurvy are absent .A
high temnerature would probhably indicate periostitis,a normal
one being the usual happening in scurvy.The prognosis is usual=-
1y cood,as under proper feedins there is a comparatively rapid
fecovery.

Catarrhal Torm

Cases of this type are much troubled by attacks of bron-
chitis, with appearance of the charactegistic deformities at '
the tenth month or later,

Congenital Form :

It may happen thot an infant is born rachitic,though
there is some uncertainty as to the freguency of this. The
lesions are similar to those seen in the ordinary form of the
disease,the special feature,however,being the frequency of
fractures,often complete,of the long bones.Such fractures have
been known to occur within the uterus;Ashby tells of an inst-
ance in which deformity of the chest was present at the age of
fourteen days,together with several fractures of the long
bones .Sometimes, however,the bones are merely bent .The cranium
may be incorpletely ossified.Sometimes the fractures unite;but
in not a few instances they do not or are very tardy in their

healing.
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Foetal Form

This variety of rickets has also hecn designeted"achondr-
oplasia, "chondrodystrophia foctalis" and "foetsl cretinism",
Bt in considerine it one should bear in mind the fact that
the latest researches would gpparently tend to necative the
allesed occurrence of rickets whilst the child is in the uter-
us, as well as to warrant the classification of such alleped
instances umderg¥ the heading of osteoporosis or osteogenesis
imperfecta.Comby thinks that no one is bhorn rachitic,rather
one becomes vachitic after birth;he would also have it that
foetal rickets,- with its deformities,its multiple fractures
and its anomalies of ossification,- presents a nurber of unrel-
ated phenoriena which do not belonz to rickets as it is ordiner-
ily known.JIt is likewise held that many o7 the children born
under-sized and deforrmed,and described a foetal rickets,are
probably instances of achondroplasia foetszlis, which is disen:e
described by Parrot,who maintained that a defect fm the devel-
opment of cartilaginous bone was responsible for the sare.FEven
vefore this observation the melady was regarded as foetal ricke
ets and,as far back as 1856,Virchow drew attention to the large
head and short limbs of some of the infants which he studied at
the time of birth.Fifteen years later,Winkler differentiated
the disease from ordinary rickets and proposed for it the nave
rachitis micromiela;Kauffmann called the disease chondrodystre-
ophia foetalis and Depaul insisted thst achondrorlasia and ric-
kets are quite distincy maladles, Pieere Marie supplying con-
trast measurements of the body in heslth and the former disease.
Some twerty years ago a case was reported of a newborn child,
apparently rachitic,which presented a makked rarefaction of the
bones,with a thin layer of osseous material surrounding a dilat-
ed medullary canal full of marrow,There is extensive resorpt=-
ion of bone,which condition is not present in ordinary rickets.
Histologists have demonstrated that the defective growth is dve
to a rudimentary and irregular arrangememt of the proliferating
cartilage cells,with ingrowth of connective tissue from the
periosteum leading to separation of the epiphysis and shaft;
there may be wide separation of the cratddl sviures,In the so-
called foetal rickets the limbs are short,stunted and bhent;the
head is large,but its bones,as well as those of the thorax,pre-
sent no deformities;the fingers are equally long and spread out
at their distal extremities into what the French term the
"trident hand?%It would seem,then,that a proportion of the cases
of foetal rickets should be classified as achondroplasia,which
also must be regarded as a disease of foetal cartilage preced-
ing the peried of bone formation and without relation to tkhe
true rachitic disease.When a child born with the so-called foe-
tal rickets is submitted to examination,it is found that the
bones of the skull,ribs and limbs are imperfectly calcified,wit
enlargememt of the epiphyses,and that they sustain fractures
from the most trivial causes,no metter how carefully handled
they may be.I have knowledge of case in which an infant,bppar-
ently well-nourished at birth,durine the first fortnieght of
life sustained fracture of the right humerus and radius,left
humerus,ulna and femur and,when six wekks old,during exarinat-
ion had its right thigh-bone broken;when a fortaight o0ld signs,
of rickets were observed,as well as craniotabes of the parietal
and occipital bones,softened ribs,broad vertical grooviag of
the thorax,beaded ribs,but no eriphyseal enlargement . Chaussin
reports the interesting case of a foetus in whick there were no
less than 43 fractures;and zpparently such instances as these
should be recsarded as osteogenesis imperfecta,not true rackitis
foetalis.Whilst upon the subject of animal experimenmtation I
showed that parent rats,when fed with excessive nmeat,developad
symptoms identical with those of rickets;though the changes
seemed to be those present in human rickets to the naked-eye,
the miscroscope showed that there was a great diffeeence,the
epiphyseal lines no presentine the irregular dentate appsara..ce
80 characteristic of this affection.Similar experiments have
taken the form of feeding a puppy on horseflesh,bacon and iist-
illed-water,the result beinr that the animal increased in wels=-
ht,had epiphyseal enlargement and bendine of the tones;the
disease produced resembled rickets,though the bones were very
spongy and the production of true rickets very doubtful.The
conclusion Fforthcoming from a careful study of the literature
of the disease is that the evidence is agalinst the ococurrence
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of rickets whilst the child is in the uterus,the essentizl
characters of osteocenesis imperfecta being,first,a process of
bone formation everywlere checked nnd of =n abnormel kind;second,
depositicn of cartilarse greater than normsl and much less of
bone;third, formation of periosteal bone,but of an abnormal and
incomplete character;fourth,deformities due to imperfectly un-
ited fractures and curvine and bendine of the bones from the
disease itself simvlating rickets at first sisht.In rickets,on
the other hand,there is a very extensive preparation for ossif-
ication,s rich formation of osteoid tissue,- which with no
lack of lime sAlts remains uncalcified;whereas in osteoporosis
there is very little preraration for ossi fication,but a lack
of lime salts,calcification of the osteoid tissue and of the
cartilaginous metrix. Fecetal rickets is of uvncertain etiology,
though there would seem to be a close conrnection between the
health of the mother luring pregnancy and the condition of the -
child at birth;in short an hereditary influence has bheen aff-
irmed;for the child may be bhorn with this molady if the mother
has =v f€eeed from any acute illness or been subjected to want
or starvation.Experiments on rats would seem to support this
idea and the theory that causes are in operation in the mother
ready to operate adversely at the conception or barth of the
foetus is strongly susgested by cases in which a child,born of
a tuberculous mother fed on excessive meat-juice for months
before marriage,developed a similer disease.Charrin and Gley
claim to have produced congenital rickets in a rabbit by inje-
cting 4%s parents with the toxins of diphtheria and blue pus
containing the bacillus pwocyaneus.According to Lovett and
Nicholls,special attention s’ ould be directed to the condition
of the thyroid,adrenal and other glands,because children may
show a cretinoid condition of the face and have small adrenal
plands - the further sucpestion beins made that,in additicn to
examination of their structure,due attention should be paid to
the weicht of tlese organs in relation to whit is nommal .The
disease is admittedly rare and not amenable to treatment,the
patient seldom exceeding three feet in height when grown up to
an adult,and in childhood resembling a basset hound.To sum up:
this so=called variety of rickets is characterised by defective
growth of the bones and dwarfins and deformity of the extremit-
ies of perhaps 1lifelons duration;the term hzs in the past been
used to desipgnate various cornditions seen in the foetus and
newborn babhereéBemblhing rickets,though many of them have been
shown to have nothing in common with that disease;the affection
is of obscure causation,though it is supposed to have some
hereditary tendencyjand is observed in animals and ran;it occu-
rs during early intrauterine life and runs its course mainly
between the third and sixth months of foetsal existence;the con-
sequent deformities consist of the arms and legs being half
their normal length,the bones being thick and short and their
normal curves exsggerated;the fingers diverge and form the so=-
called "main en trident 'witl: a basset-hound appearance of the
child;the head is large and the nose is tilted v through the
shortening of the base of the skull.
Gastrointestinal Form

Cases which show a tendency to stomach troubles,intestinal
catarrh or constipation, with ultimate osseous anomalies,have
by some been descrihed under this heading.

T.ate Form

Rachitis tarda is a syvnonym for this variety of rickets,
which affection is almost &l wayvs seen during infancy or early
childhood - the former being an uncormon form in which there
occurs a late appearance afid a lengthy persistence of the
characteristic anomalies observed.The affection may be seen in
its incipience at the time of puherty or even in adolescence.
At tre former period both growth and ossification attain an in-
tensity omly equalled or surpassed in the first two years of
1ife.The condition must not be confused with what has been
termed by some "prolonged rickets) in which cases of the infant
-ile disorder persist,perhaps with remission intervals,up to
or beyond puberty.Clutton holds that adolescent rickets is pa-
thologically the same disease as infantile rickets,modified by
the age of the patient,other observers not being agreed as to
whether the adult form is a continuation of the ordinary early
disease or a new development thereof.Against the view that it
is a recrudescence of early rickets is the fact that the bones
after recovery from this disease are usually eburnated and
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sclerosed,a condition in which it is not easy to suppose that

a relapse would occur later on. If it he a continuvation of inf-
antile rickets,then the first attack must be very mild,awnnot-
iced and with ao tendeacy to recovery;and if it is an entirely
new developreat,then tlie orisin of rickets at any ace from
infancy to ~dolemcence must be assumed.Rickets is an affection
asgsociated with growth and development and it is somewhat rare
for it to occur after the ossification of the epiphyses.As a
rule,late rickets is confined to the growing limbs;the nead is
scarcely affected,because there adment a completion of growth
and expansion in that disease.In sore cases there is a history
of rickets during early years,followed by a long period of
relapseless health and the appeararce of late rickets at the
pubterty age.Some writers have shovn a liking for a classificat-
ion of cases into those in which rickets appears in adolescen-
ce,- rachitis tarda,- and those in which there is a relapse or
a fecrudescence of the disease a2t puberty,- secondary rachitis
tarda,- after complete recovery from an attack in infancy.Other
-s,however,favour a classification into three varieties,viz.,
first,cases identical with ordinary rickets;second,cases with
atrophy and fragility of the hwones like osteomslacia,such cases
constituting the majority;and,third,cases unlike the above,hut
possessed of peculiar features of their own.Trousseau megarded
rickets and osteomalacia and rickets as one and the sare dice-
ase,The chief complalnt in a case 6f late rickets occurring
before puberty is of a condition of fatigue induced in the chil
-d,even on very slisht exertion,which may be accompanied by ex-
cessive persrirations,The muscles and ligaments are lax,the
epiphyses slowly enlarge at the wrists and =mnkles,there is
stiffness of the lower extremities and some ruscular and osse=-
ous pain is experienced.Later on the dhdvacteristic rachitic
#eformities make their appearance,particularly lateral curvat-
ure of the spime,knock-knee,flat-Ff6ot,heading of the ribs, a
waddline galt,or perhaps a mole of walkine like thrt seen in
disease of the hip.There is flztness of the pelvis as in early
rickets anl the muscles may be hypertrophied,with an undersized
stature.Tlhe nervous system is does not escape;the child is
irritable,festless whilst in bed,unfit for school or other occ-
upation,ani may become hypochondriac or much depressed.Roos
says that the cardinal symptom of late rickets is enlargement
of the epiphyses and that one is not justified fn diagnosing
the presence of the disease rmerely from the preseance of such
simple deformities as knock=-knee;whereas Mickulicz maintains
that genu valgum adolescentiwn so=called is usually only &
characteristic of late rickets;he coull find no constamnt relat-
ion between knock-knee,the second decade of 1ife and long per-
iods of standing or the carrying of heavy weights which some
have blamed for the origination of the malady.In the few cases
which I have seen the invasion of the affection was usually
accompanied by pain in the limbs,sometimes very severe,the
weakness of the legs beins so pronounced in some that the pat-
ient from the first could not stand without assistance,and
enlargement of the epiphyses,rib beading and chest deformity
being also present,with a waddling,awkward gait.During the
active stage of the disease an irregular rise of temperature
may be seen and the urine may show an excess of lime salts.
There is some vncertainty regarding its cauvsation and it is not
always possible to diagnose the presence of rickets ¢linically,
though the Réntgen rays may be useful to that end.Overexertion
and fatigue have heen blamed for its origination and would
seem to explain its local isations to some extent .Bad feeding ¢
and defects in hygiene may uafavourakly influence the malady,
but cannot bhe recarded as such powerful factors in the etiol-
ogy as in the case of the infantile disease.Jate rickets not
infrequently appears at from twelve to fourteen years,which is
admittedly the tirme of great intellectual stress,owins to the
demands of educationalists upon the child;hence it has been
sugrested that the higher nerve centres unemployed during infs
ané& become inordinately developed during puberty and intgrfere
with metabolism,the intelligence of the patients being quite

up to or above the normal standard of thelr age . My own opinion
is that prolonged mentel strain may be a factor of by no means
inconsiderable importance.Some of these cases show premature
sexual development:so that the element of sexual condition may
have to be taken into consideration,Marsden(Lancet,1904,p.1835)

tells of a case of late rickets occurring in a young woman of
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of ninetecn years of age.The use of the X-rays revealed a
striking increase in the breadth of the epiphyseal cartilages
and our observer's succestion was that thdsg misht be a more
trustworthy indicstion of late rickets than the enlargerment of
the ends of the lons bones.He classified late rickets as prima=-
ary and secondary disseminated and primary and secondary locsal-
ised,stating that the affection was due to aa absence of the
conditions necessary for healthy growth and that faulty nutrit-
ion or bad hyrienic surroundings,by their inflpence upon the
blood,so altered its characters that it was prevented fror ful-

' filling its proper function and thus giving rise to rachitic
troubles.Pollosson =nd Broea in a case of cured rickets observe
ed the persistence of pearls of cartilarse in the middle of the
epiphyses and suc-est that these granules may explain the late
deformities of the disease,Some writers have affirred that late
rickets is allied to osteomalacia;whereas others regard it as
relapsed rickets or an associate of rmasturbation and albuminur=-
ia.It has even been described as osteomalacia and it is there=
fore important that nd confusion should occur on that account.
Goodhardt and Still affirm the identity of the two affections,
stating that different processes are in the ascendant in ®heh,
whereas Ashby and Wright (Dis.of Childr.,p.216)insist btpon a
separation of the two,as the patieats never succomb to thekets
pure and simple,the processes become arrested and it doesnot
occur under the conditions met with,nor attack the parts affect
-2d in osteomalacia;they hold that it is just as certain that
masturbation and albuminuria are not invariable etiological
conditions and raintain that it is due simply to poor health,
bad air,loqae standing,poor food,- in short,to had hygienic
conditions at the time when growth is active in the limbs,-
that is to say,mainly to those causes which produce rickets in
earlier l1ife.Osteomalacia is an affection of adolesceance,it is
seen in women more than men,- ten times as often,~ and is usu-
ally encountered between twenty-five and thirty years of age.
It breaks out more often in pregnant women than in the non-
pregnant ,more especially in multiparae,the first indicatioans of
the malady anpearing in the pelvis,though all the bones of the
body,~ particularly the limbs,- may he affected.The sacral
prorintory is pushed forwards and the pressure of the femora
approximates the pubic hones,with comversion of the pelvis into
a sort of heak.The bone becomes soft and decalcified,as if it
had heen immersed in hydrochloric acid,and there is subsequent
absorption of the animal basis hy the increasing marrow.The
result of the absorption of the lime salts is that the bones
are merely thin-walled,brittle shells,full of red marrow,or
the bone may disappear completely and leave merely a periosteal
covering for the marrow.In this disease there is an even gfeat-
er decalcification than in rickets and an excessive amount of
fat is also present.The vrine always contains an excess of
lime salts.Practures are comron,but they heal readily so long
as bone is present.The malady may be distinguished from late
rickets by its frequent occurrence in pregnant women,by the
fragile shells of bone filled with plenteous marrow and excess-
ive fat,by the characteristic bheak-like nelvis not simulating
the peculiar rachitic one,nnd by the normsl appearance of the
epiphyses,whereas in late rickets the epiphyseal line is
broadened.It is also necessary to distinsuish late rickets from
persistent rickets,which has been said to be common in ortho=-
paedic hospitals ia children from eight years of age up to
about fourteen;this distinction is affected by a careful ianquie-
ry into the history of the case.The treatment is that of ord-
inary rickets,such as by rest in hed,dietetic correction,fresh
air,salt beths,phosphorus and cod-liver oil;even in the absenc-
ce of syphilis,iodide of potassium may do sgood or it may not;

- thyroid extract is a fallure;sur~ical correction of the deform=-
ities should be instituted after the iisappearance of the act-
ive gipns.0n the whole,*he treatment is not satisfactory,though
mich may be done by palliative means.

Dszsous Form
In this so-called type there is an absence of the usuval
early symptoms,the child,though perhaps late in walking,remain-
ing healthy and robust.But on examination of the skelatal parts
it is seen that the brunt of the attack has fallen upon the
bones,characteristic deformities of the thigh and leg-bones
beins seen

. i
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Pssudoparalytic Form
In this variety of the affection the patient seem to be in

tolerably good health,but cannot stand up; the muscles are
flabby and toneless and the joints give one the irmression of
beins as loose as a f1ail.Ilt is sometimes calledtheMacrobatic
form" of rickets.Wo signs of true paralysis are present in
these cases,

COMPLICATIONS

Though the various complicating conditions which may be
encountered in the course of a rachitic attack will receive
detailed consideration in the analytical section,a due recard
to orderliness of narration demaands that at least some of them
shovl i meet with brief rention at this roint.Sveh adventitious
affections,we shall see,pegjudice adversely the otherwvise normal
evolution of the i sease and perhaps prove positively dangereus.
particularly if the respiratory or gastrointestinal systems be
involved.It should always be borne i1 mind that the tissues of
the patient are remarkanly vulnerable and constitute a favour-
able nidus for the development of infections anl other inter-
current maladlies and that they are apt to he fatal in a larce
proportion of the cases,.It is very necessary to guard the child
against contractine summer diarrloea,which is a very weakening
disease often endians in death.,When influenza is about,these
patients suffer severely andjbresent a high mortality.In the
course of recovery from rickets,as well as during the actual
attack,one or other of the actite diseases of early 1ife,- such
as scarlatina or measles or whoopin--cough,- may occur and
prove serious complications.Indeed,actual observation has con=-
vinced me that rickety children are peculiarly predisposed to
infectious diseases;they seem to catch all the ailments that
are about and in nearly all my cases of measles,scarlathaa,
whooping-cough and diphtheria in young patients I have been
able to elicit a history or presence of rachitic disease. I
have seen it stated in the literature,as the opinion of a comp-
steat observer,that rickets is not so much a disease of the
bones as a perversion of metabolism and that ,as rensal disease
is associated with gout,in a similar way respiratory and
gastrointestinal catarrh may be associated with rickets -
hence the urgent importance of extreme watchfulness,the more so
as so many rachitic children die annvally from intercurrent
diseases.Convul sions,too,are of very grave import when ranif=-
esting themselves in a rickety child.The tonsils of a rickety
patient may act as a trap for the diphtheria bacillus and the
toxin of the same,acting upon the sympathetic anl motor merves,
renders thés complication extremely dangerous in the presence
of circulatory or respiratory insufficiencies dve to rickets,
as is the case in influenza.Scarlet fever also is apt to be of
severe evolption when rickets is already present;convulsioas,
early or late in the disease,would be very likely to ensue and
a lethal issue would be still further favouwred by any condition
of gastrointestinal catarrh existing.In the case of a rickety
child measles,- which is characterised usvally by much catarrh
of the conjunctiva and nose,with sometimes bronchitis or
bronchopneunonia,~ is comparatively seldom fatal in most cases
if the disease is trivial ;but when pronounced rickets is exist-
ing,capillary bronchitis or lung disease,- acute or chronic,-
may put an end to the patieant's debilitated existence,finishing
up perhaps with convulsions,which are more likely to prove
dangerous in themselves atg such times,The 1little patient has
1ittle or no chance of recovery if pulmonary tuberculosis be
engrafted on the rachitic conditionj;nevertheless it is a fortun-
ate circumstance that one rarely finds tuberculosis occur at
the same time as this disease,it heing alleged that the circul-
atinrs toxin has some germicidal effect upon the B.,tuberculosis;
but,should this complicatiocn or sequel ococur,the badly nourished
infant wouvld,of course,have 1little chance of surviving the con-
joint machinations of the two factors.Pertussis is another very
jangerous complication or sequela of rickets,larpgely hecause of
the softening of the ribs and enfeebled respiratory mechanism,
the patient being nable to cope with the sudden spasmodic cou-
ghine Tits(or ward off the threatening pulmonary collapse) and
perhaps die in the middle of one of them.It may here also be




mentioned that tliere is a posuibility many of tle deatlis,now
classified as due to delayed chloroforn poisonins,have rickets
as their predisposing factor,to which t'e chlorofors has =~iven
the finishing=stroke.Several such cases have been renorted,-
mostly oper&tions on the hones for the correction of rachitic
deformities,- in which Symptoms vointine to delayed poisoning
by that drug occurred.It is possible that the toxaemia of
rickets projuces some change in the tdssues or that there may
be some fawlty conmdition of the liver vhirh renders the crild
peculiarly sensitive to the narcosis of the chloroform inhalat-
ion,though it ray only be that ricketw children,in common with
all others of lymphatic temperament,take the drug very unsat-
isfactorily.Therefore,wienever a rickety chill has to be subm-
itted to operation,the above-rentioned possibility should not
be overlooked,

ANALYSIS OF PrENOMENA

Abdominal Falargement

The so-called "pot-belly" of rickets is usually supposed
to be very characteristic of the disease.The debilitation and
flabbiness of the muscular svstem throughout the body generslly
obtaining has its effects very conspicuous in the case of the
abdomgnal wall,as well as internally in the case of the int-
estines.In cormmon with the other muscles of the body,the recti
abdominis are weak,flabhy and ill-fitted for their work ani,at
the same time,are ftill further strained and rendered incompet-
ent by the pressure of the protuberant stomach and intestianes.
They not infrequently become vnduvly stretched,with the result
hat umbilical hernia occurs or there is diastasis of the
muscles in the miidle line of the helly.Abdominal enlargemert
may pass unnoticed in infants,but may be appreciated if the
child is raised by the head and shoulders in such a way as to
put the recti muscles on the stretch.Atony of muscles is an
early sign of rickets and so this diastasis,- which may be a
half to one inch in width,- may be found as early as the fifth
month of 1life,long before the presence of rickets is suggested
by the implication of the osseous system.It is said that this
diastasis has been detected in cases which have shown rachitic
symptoms at birth,though it is very doubtful that any heredit-
ary element therein obtains.Althouch one of the earliest signs
of rickets,it is slow to take its departure;it may persist for
years,as the ruscles are very slow in recovering their normal
tonicity and durines adult like this abdominal weakness may be
the cause partially of various herniae.The primary cause of
the diastasds is arrest of development and nutrition of the
muscles, the secondary cause the pressure of the stomach and
intestines,inflated with gas,upon the weak and flabby muscles
of the belly wall,; the condition,hewever,may occur in healthy
children and disappear about the age of puberty.In the normal
c¢hild closure takes place from below upwards and,as a rule,the
diastasis is only seen above the umbilicus;whereas it involves
the whole extent of the abdominal wall in the rachitic infasmt.
In itself I do not regard it as pathognomonic of rickets,as it
has been shown to he present in a larce proportion of healthy
chijdren.The larse size of the belly,- alleged by some to be
almost always a syrptom of rickets,~ early attracts the attent-
ion of the parents,the mother bringing bbe infant for treatment
perhaps solely because it has a"pot-belly" with some slight
digestive disorder.Such an abdomen is usually tense and tympan=-
itic to percussion and,as we have seen,is the result of mani-
f01d condition actine together - its production being contrib=-
uted to by the atony of the abdominal muscles,the depression of
the diaphragm,the contraction of the thorax,the enlargement of
the liver and spleen,the dilatation of the stomach and intest-
ines and the shallowness of the pelvis.,According to 6née of the
older writers,the large belly of rickets is not dve to deform=
ity of the chest,diaphragm depression or enlarsed viscera,but
to dilatation of the stomach - the probability,however,being
that the atonic condition of the belly muscles is an inportant
factor in maintaining the abnormality in question.The enlarge-
ment is uniform and chronic indigestion,- gastric or intestinal
or both,- may indefinitely prolong it as a troublesome condition
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Adenopathy
The glands of the boly generally in rickety cases may
take on a tendency to enlargement ,the harmperine of free insrir-
ation and,it may be,the impurity of the atmosphere of the surr-
oundings, causing not a few of these cases to develop adenoid
growths in the nasopharynx, with hypertrophy of tiie tonsils and
swollen cervical lymph nodes . There may also he sgoasider=hle tu-
mefaction ani enlargement of tlie glands of the trachea,bronchi
and mediastinum,particularly if bronchisl catarrh is much in
evidence.Percussion mey revesl the presence of a dull area be-
hind the maaubrium sterni =aqd,if the thymus is increased in
size,- as is olten the case in rickets,- it c=n be mappel out
upwards into the neck, ‘
Rlood
Owiag to the frequent preseice of anaemia in rickety cases,
it is very common to observe the blood changes pecvliar to that
complication,the patients presentins the waxy,sreenish-yellow
tint so pften seen in anaemic females.In such cases enlarsement
of the spleen is common,There is a dominution in the aumber of
the red blooli-corpuscles,nucleated red ones may be seen and
there is sometimes a slight desree of leucocytosis.The blood
conditions may be complicated by the so=-called splenic anaemia
or pseudoleukaemia infantum,which has been held by some to be
the result of syphilis,thoush occasionally quite independent
of it.Jacobi savs that many more blood cells are required to
£i11 the arteries when wide than when narrow and adds that
these vessels in rickets are wide and the blood pressure low.
if,therefore,the formation of blood cells is hempered by any
disease of the digestive or blood-makines organs,the tissues
will then show a relative increase in the perceatage of water,
I have had many opportunities of showine this fact to be true
in the case of rickety children.The anaria which so often
troubles the rachitic mau be set up by an excess of bad food
resultine in avtointoxication,by any chillins of the body sur-
face causing destruction of the blood-corpusc’es and,in the
Jater stages,by any overtaxing of the strength of the ill-nour-
ished and debilitated patient . Sucli an affection as rickets,
which interferes with autrition to so ~reat an exteat,may cause
chanses in *the hlood that makes it revert to the more infantile
form,in which same there is a high pronortion of lymphocytes
and only a small number of polynuclear cells.Hutchinson refers
to a case in which the examination of the blood seemed to ind=-
icate the presence of a chlorosis.In genera]l ,the blood has no
special characteristics,there beines by no means always abight-
ish increase in the polymorphs,
Blood Vessels
In rickets the various arteries throughout the body are
apt to undergo dilatation; the blood pressure is low;there is
stasis in the principal viscera and at the periphery,the circ-
ulation being generally retarded and sluggish.Beneke says that
he has found the pulmonary artery inrickets abnorm=ally larse,
this fact being advanced towards explanation of the pulmonary
complications arisiag from disturbance of the circulation in
the lungs. Under normal conditions the circulation of blood and
lymph is carried on mainly by the cardiac muscular contractions
and pressure;in rickets the muscles of the abdominsl wall is
weak and atonic,as also is the muscular coating of the intest-
ines .Owin~ to this loss of muscular power,there is capillary
stagnation,the tissues becomins bathed in an excess of blood
aad lymph.Such congestion is seen in all the viscera drained
by the branches of the portal vein,that is to say,the iaferior
and superior vena cava,the splenic and gastric trunks,That
formed by their union,the vena portae,enters the liver and ram-
ifies throuch its substance;andl its branches emerge from the
organ as the hepatic veins to join the inferior cava.The excess
of 1liquid in the tissues gives rise to hyperplasia,with the
result that the spleen becomes enlarsed and the liver also when
heart anomalies exist.The congestion of the viscera will be in
proportion to the weakness and.atony of the affected muscles,
there being a catarrhal condition of the stomach and bowels
when such are involved.The occasional occurrence of piles can
thus be explained,the same being less cormon than it is owing
to the patient 1yinc down so much from sheer necessityfthrough
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Chest

In estimating the extent of the thoracic deformity it is
necessary to bear in mind tketain anatomicsl considerations.The
chest of the adlt is of an oval outline,whereas during infancy
it is cylindrical or almost circular,the ribs and carillages
being more horizontal,the collar-bones elevated and the neck
short .The vpper part of the chest comtains the heart,lungs and
thymus,vhile in the lower portion the abdominsl contents crowd
into the space under diaphragm,whicl: has a higher dome than in
adults.The characteristic rickety"pot-belly" produces a broad-
ening of the base of the thorax,which bhecomes still further
exaggerated as the disease bhecomes worse.The adult thorax is a
bony case,but in the child soft and flexible and therefore eas-
ily affected by the atmospheric pressure or any obstruction to
resriration.The infantile chest is is very lisght and pliable
and there is great mobility of the ribs and cartilaces;it yiel=-
dd readily to atrospheric pressure,but,unlike the chest of the
adult,has no resiliency and little elastic recoil .The act of
respiration is due to muscular action and during inspiration
the intrapulmonary pressure is reduced and air enters the lungs
The canacity of the chest is increased,its vertical diameter by
descent and elevation 6f the diaphragm.Elevation and outward
rotation of the ribs increase the transverse diameter,while the
anteroposterior one is inereased by a movemert upwards and out-
wards of the rivs,costal cartilages and sternum,The muscles of
inspiration are the diaphragm,the external intercostals,-which
elevate all the ribs except the first,- the intercartilaginous
portions of the internal ontercostals,the scalemts anticus,the
gerratus posticus superior and the levatores costarim.Thoracic
expansion in infants is mostly gaaphragmatic and abdominal and
the =ct of exniration passive.On cessation of inspiration the
distended lung partially ceases on account of its elasticity
and in so doing draws in the chest wall which,owiang to its el-
asticity,tends to return to the condition obtaining prior to
inspiration.The action of sravity on the chest wall and retr-
action of the muscles of the belly assist.The pressure of the
insptedd air is not sufficient normally to bring about equil=-
ibrium to the pressure of the outside air oan the chest wall.
This is evident in such affections as pneumothorax,in which air
enters the pleural cavity and causes collapse of pulmonary tis-
sue or prevents the complete expansion of the lung,as in cases
in which adhesions have prevented complete collapse.Normally,
however,the chest wall resists the atmospheric pressure and
establishes an equilibrium.A child's lunes are relatively sma-
ller than an adult's,in proportion to the size of the heart and
also because the other viscera require more space;the pulmonary
tissue is exceedingly delicate and elastic,it is easily affecte
-d by obhstructive catarrh or pressure from without,so that very
little causes a condition of emphysema or collapse.In the early
weeks of life the chest measures slightly less,-that is,about
half an inch,- than the head,but its circumference should be
greater by the end of the first year.In rickets it is seen that
the head is larser than the thorax,which is narrow,flattened
and deformed,its stunted condition being markedly emphasised by
the "pot-belly"™ below.The chest loses its cylindrical shape aad
approximates more closely to the quadripedal type.A cyrtometer
tracing of the chest,through the articulation of the sternum
and xiphoid,sives a figure resembling the periphery of a violin,
the broadest portion being posterior and the narrow roundel
portion anterior,while the constriction corresponds to the lat-
eral grooves.In rickets both bones and muscles are wezgk ened ani
the thoracic wall does not offer resistence;it therefore falls
in at its weakest and least supported parts.At the junction of
the ribs with the costal cartilages there is a falling=-in of
the ribs;the cartilagea and sternum are thus thrust forwards,
forming a rounded protuverance.Broad and shallow grooves thus
formed occur on either side of the sternum and run from the .
gecond or third rib to the hypochondrium,The floor of the depr-
ession is constituted by the ribs outside their junction with
the cartilages;and slong the inner side of the groove the swol=-
1en ends of the ribs can be seen - the so-called beading which
constitutes the "rickety rosary) the latter being perhaps the
most constant feature of the disease,These bead-like swellings
are,at the chondral junction,most morked on the fifth,sixth
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and seventh ribs.The beading is sometimes obscured by the fact
that the rivs are displaced are dis-laced backwards at their
Junction with the cartilage.No trace of this roaary is to be
seen when the rachitic patient is crown-up,it seldom also being
observed in a child of five years of age.The ribs are softer
than the cartilaces in rickets;in the healthy,- and even more
so in the tubercular,it may be noted,- the cartilezres are soft-
er than the ribs.Owine to the sofftness of the bones ard cartil-
ages,the chest loses its firmness and is easily depressed by
atmospheric pressure or sucked inwards durine the act of insp=-
iration = a conditicn still further assisted by the flexibility
of the thoracic wall;if there is obstruction,as from bronchite
is,to the air entering the lungs,this indrawing is arpravated
through the lungs being less supported and less distended.Somre
of the older writers dwell on the fact that the deformity of
the chest is produced by atmospheric pressure,aided by the ros-
ition of the upper margin of the liver,stomach snd spleen,but
not by the diaphragm's contractions.The chest wall does not re-
cede so ruch as that of the opposite where it covers the heart:
so thet the left side appears larger than the right,an irpress-
ion of precordial fulness being thereby produced.Another well-
marked siegn of rickets is what is known as Harrison's groove;
when the clest wall is sucked in and there is obstruction to
inspiration,the costal rargins will be drawn inwards and,if in-
terference 1e more pronounced,a groove gppears on either side
of the chest,running backwards and downwards round the anterio-
r portion of the chest.If vanishes when the obstruction is rem-
oved;but permanent deformity may remain,if the rihs are soft
and weakmaned by the rachitic disease.This groove is sometimes
called the "rachitic girdle" and is about two inches in width;
it lies at the level of the attachment of the diarhragm,it en-
circles each side of the chest from the lower end of the stern-
um backwards to the posterior edge of the axilla and becomss
more marked if any disease of the lungs vauses increased inward
guction of the thorax.This lateral furrow serves to mark the
upper limit of the abdominal wviscera,which press out the chest
wall below the groove,ziving a dome-shaped appearance to the
ldwer part of the chest.The lower costal arches are moulded up-
on the abdominal contents and there is thickening =nd eversion
of the lower edges of the ribs and cartilages - the sare having
been compared to the brém of a hat,Jenner insists that the
groove is not dve to traction of the midriff,but to atmospher-
ic pressure aided by the position of the upper edge of the liv=~
er,stomach and spleen;énfeeblement of inspiration in the pres-
ence of incomplete expansion,softening of the ribs and atony of
the abdominal muscles contrihute to its occurrence.One may sowe
~times observe another groove,of vertical position and outside
the nipple line,on each side of the chest;it may be alongside
or bhehind the rickety rosary where the rihs and cartilages un-
ite and ig present on both sides.It runs outwards and obliquely
downwards on the front face of the chest;its position is deter-
mined,according to Jenner,not by the loss of power of the res-
piratory rmuscles attached to the outside of the ribs,but by the
softness and want of resiklence of the ribs thems®lves,Still
another groove is soretimes observed immediately in front of
the rickety rosary;it is a very sBright one,as a rule.From the
third to the ninth rib there may be flattenine of the chest.
The upper ribs are stronger and better supported and covered
by thick muscl es;sonsequently,there is no arpreciable flatten-
ing in that position.The chest in the upper part appears contr-
acted because the clavicles are shortened and the shoulders
approximate;but in.reality its capacity is not diminished.The
lateral pressure upon the softened ribs may case the sternum
to bulge forwards,there perhaps being a vertical groove running
down its centre,The projecting sternum of rickets has a round-
ed ovtline and gives an appearance called "pigeon-breast";it
must ,however,be differentiated from the sharp pigeon-breast
caused by pettussis,bronchitis or other severe respiratory dis-
ease in childhood.The condition in question is much more ang=-
vlar and has a sharp profection resembling the breast of =
bird;it may be associated with the rickety pigeon-breast,ihen
the deformity will be much increase,and mbdafies its appearance
In rickets we sometimes also see what is termed the"funnel-
chest",in which there is a deep hollow,from one to two inches
in depth,over the middle of the ensiform cartilage.We have

Y



. nal catarrh,with or without diarrhoea and vomiting.

3
already seen that the rickety rosary is usually observed sorme
months before the presence of rickets is surcested by the occ-
urrence of the thoracic anomalies ,With the gcrowtl: of the chiid
the various chest deformities described above tend to vaanish,
the thorax becomine normal in appearance.The rickety chest can
often be detected up to five or six years of are,but with ase
the viscera sink still further into the ahdomen snd the chest
walls exrnand more freely as the lungs receive freer play.The
ribs from the second to the eighth are usua’ly rost affected;
they may fail to attain a proper lencth and the ansle becores
kess obtuse than normal .Instead of projecting,the breast-bone
way sink in holily.

Clav .cles

The collar-hones may show increase of their ordinary curve
vations,or ther ray actually underco twisting or distorsion.
There is not infrequently enlarcement of the articular ends,
most often the sternal extremity.In severe cases of rickets
thiere may be observed,at the junction of the inner ani middle
third,an acute forward and upward kink or bend,causing a pec=-
uvliar alteration in the shape of the bone.There may also be ev-
idences of areenstick fracture appreciable to the inner end or
the middle third.Chance presents an anslysis of 600 cases;in
120 there was curvature of the clavicle,in 60 curvature of the
radius,with the like anoraly of the humerus in 36 ,The occurren-
ce of the deformity is appreciated when we recollect that the
collar-bone is an importait structure whose function is to ¥old
up the arm away from tlie body,ns well as to act as a fulcrur
on which it performs its movememt s.Lat er,when the child hegins
to crawl,the weight of the body is thrown throush the clavicl=-
es on to the outspread hands.These bones are therefore obliged
to withstand considerable pressure and if,in the softened rach-
itic condition,they are uwmmble to do so,they yield under the
continuous strain and becore bent and twisted more often than
other bones with less exacting strain to hear.

Constipatioﬁ and Diarrhoea

The"™pot-belly"weskness or atony of the external abdominal
muscles has its counterpart in the general enfeeblement pf the
muschlar coats of the intestines excited by rickets,bad@gq to
defective peristaltic action of theffibres,palminating in cons-
tipation,flatulence,fedmentation of the retained food in the
stomach and intestines and distension of the belly. Constipat-
ion is an early symptom of rickets and ray be present even in
breast-fed infants It is partly dve,as stated,to the weakness
of the muscular layee of the intestines,but is aggravated by
laxity and enfeeblement of the alidominal walls.It has been
known to begin as early as the second or third months of 1ife;
it must be distinsuished from congenitel constipeation,which is
invariably present from bhirth.Though most of the cases are at
times markedly constipated,it may harpen that severe diarrhoea
and strainins may dominate tlhe clinical picture of the disease,
The stools are not infrequently of a greenish colour and mixed
with a whitish and curdy material,consisting mainly of undiges-
ted milk andi possessed of a very offensive odour.The food &pp-
arently passses throusgh the &l imentary canal mostly unchanged,
beins propelled too quickly for digestion,owins to intestineal
peristalsis being too active.In every case in which the bowe;s
participate in the general catarrh of the mucous membranes,di-
arrhoea will become a marked feature of the disease,and some
of the cases show a tendency to piles.The respiratory troubles
so often observed in rickets may be subordinate to the gastro-
intestinal catarrh,whereas sometimes a child suffers alternate-
1ly from these conditions. In rmany of my cases I have noticed
that,long before the anpearance of the classical rachitic signs
the child suffers from considerable disturbance of the gastro-
intestinal canal .Constipation,diarrhoea,gastric catarrh,colic
and flatulence I have often seen to follow faulty feeding,with
culmination in mulmatrition or malassimilation and rachitic
disease at 1ast.On the other hand,I have notived these vague
symptoms of digestive disorders as the gc@ual p;odromatg of
rickets,the first one to arouse my suspicion being obstinate
constipation,which Jacobi regards,even in breast-fed infants
as pathognomonic of the disease;this regultant.of abdominal
muscul ar atony,which is sometimes a33901ated with achol@a and.
dry and pale stools,may later change into acture gastrointesti-



74
Haemorrhoids

_ I have seen several rictety children ia whor piles gave
rise to much suffering an incoavenience,as the resvlt of cons-
estion of the lowerriost abdominal parts. ;

Head )

In rickets,as we shall preseatly observe,the normal ratio
between the head,the chest and the abdomen undercoes alterat-
ion,but omly for the period during which the disease is in evé-
dence;for later these parts atftain almost equal measurements,
the chest oradually egainine on the head and helly,until at len=-
gth it has tle greatest circumference.Put it is very apparent,
on inspecticn of a rickety child,that the head and belly are
larger than normal and greater around than the chest,which is
narrow and contracted and marked by the sulci alresdy describ-
ed.The heal of the rachitic infant - martedly larse in contrast
to the zrell face - is of an enlargerent that is often more
apparent than real; for it ray not measure more than that of a
healthy child,thoug,owing to the narrow and contracted chest,
it seers on comparison out of proportion to the rest of the
body.The enlargement appears to be due mainly to the thickening
of the cmanisl hones,an increase of one or two inches being
sometimes ohserved in circumfereace of the skull.Trousseau says
that the large head indicates precocity;this theory,however,no
one nowadays seems to subscribhe.Jenner thought that it was of-
ten hypertrorhic,whereas Gee maintained that it was small.Oth-
ers have contended that it may e emlarged,as are the ends of
the long 'ones,~ a sort of Ffibrosis,=- or that it may suffer
like the ruscles and be atrophied.while the ventricles coatain
ruch ligquid.It is also important to note that the shape of the
head is latered in this disease.The skull is lone on the aater:
-posterior diameter,that is to say,it is dolichocephalic, and
is sqgmare and box=-like or quadrate,The foreheal is hroad =nd
prominent,from the bulging forwards of the thickened frontal
bomssesy~the so-called "Olympian forehead" being formed,- with
thhe 1ike condition of the parietals and perhaps development of
cellular cavities in the bone.As stated,in contrast to the
square head,the face appears to e small and narrow;but there
i¥s also some arrest 6f bony development.The top of the ghead
is flattened,owinsg to separation of the parietal from the tem-
poral bone znd the Fetroversion of the occipital .The temples
and occiput are also flattened from pressure,Parrot's bosses
being well marked in these situations.Carpentier(Brit.Jour,
Chil .Dis.,Vol.i,216)re~rards these nodes as definite signs of
syphilis and states that the spleen will be found enmlareced in
such cases,accordine to him it is essentially a syphilitic
manifestation and present in 50 per cent.of such cases,having
a marked tendency to occur in rickety children;various observe-
ers,however,have disproved this theory.Still,for instance has
made a careful study of the sypmptoms and histories of nurerous
cases,but could not satisfy himself that these bosses,whether
close to the fontanelle or farther away,really indicate the
presence of the syphilitic dyscrasia.Thoush undoubtedly they
occur in syphilitic ¢aSemts and often are the results of this
disease,yet he was fully assured that bosses occur on the in-
fant's skull which,though impossible to distinguish clinically
from syphilitic bosses,resvlt only from rachitic disease.He
uses the word"clinically,because syphilitic and rachitic boss-
es differ in their morbid anatomy;ani it may be possible that
the clinical manifestations represent two varieties of bony
outgrowth, one syphilitic the otker rachitic,which differ ana-
tomically in their method of formation.Tlie occipital bone is
flattened by pressure upon the pillow and the brain is pressed
forwards against the frontal hwone;but the centres of ossificat=-
ion have usually been active for some time prior to the onset
of rickets;the frontal and parietal eminences offer resistance
and the direction of least resistance is backwards:i:sc that the
brain will follow this and push out the skull at the sides.The
disease supervenes perhaps at one year and then the interfron-
tal suture will be ossified and thus the brain again will go
backwards and produce a lone posterior segment.It will also
widen out the parietal eminences and occasicn a small and sgqu=
are forehead. If rickets commences early,the peeterior fontan-
elle may remain open,as well as the anterior aid,if the brain
is larcse or contains excess of fluid,the svtures may he widely
open and the bones formine their walls greatly thickened:so

——— S B N L . R




75
tiat furrowdng is vproduced along the line of the sagittal and
frontal sutures,as well as another froove at risht ancles al-
on~ the coronsl suture.These farrows,tosethsr with the protuvb-
erant hosses,sive the skull the peculizr "hot-cross-hun® arp-
earance, "the aatiform skull" of sore writers,which is only seen
in severe cases of the ‘iasease and rercarded also by sore as a
syphilitic sirn.In rickets tle closure of the anterior fontane-
lle is delayed,and this is of importance in diasnosis.It ought
to close at about eighteen months,but in rickets it may be fou-
nd open to the ace of two and a half years,and I have kinowlew
dee of instances in whibh thst perior was prolonged to four
years.A systolic murmur is frequentl y heard oan auscultating ov-
er it;it oriminates in the cerebral vessels and is conducted
better by the unossified membrane thar by the bones of the lLea-
d;it was formerly regarded as am importart symptom,until Ozler
(Prac.Med.,p.43) showed that it is also present ia healthy
children,though seldor heard after the age of five years.When
rickets occurs very early,there ray be abhermpl patency of the
vosterior fontanelle as well .The gbove~-mentioned grooves must
not be mistaken for opea sutures;they are the result of rress-
vre from enlarsed veins coursing in the scalp zad are sometimes
very noticeable.Elslisser was the first to describe the occurr-
ence of srall patches of thinned bone,- a quarter to an inch i.:
diareter,- upon the occipital and soretimes the psrietal bones,
resulting from wasting of the inner table of the hone,They are
most often seen from the second to the 8ifkth moanth of the inf-
ant's age and tare from four to five weeks for full developi=
ent ;they are seldom seen after the end of the first half-year
of 1ife,though in rare instances they have besn noted up to
the eleventh month in cases in which rickets was of late oaset.
On pressing on these patches witl: the tips of the fineers, a
buleing or crackling sensation is felt,just as if the part
were made of thick parchment ,The frequency of the coniition may
be estimated at avout 30 per cent.,and is ant to be associzted
with laryngisrus striduvlus and tetany.Several authors have
argued for an association of craniotabes with syphilis or a
manifegtation thereof.Lees and Barlow found that congenital sy-
philis was present in 47 per cent.of their cases of craniotab-
es in rickets,they therefore contendin~ that syphilis is by
far the larcest factor in the causation of the anoraly in qu-
estion.Carpentier(Rep.Soc.St . Dis,.Child.,Vol.iii)finds that the
condition is uvsually present in the parietal bones,- 60 per
cent ., nad occipitals,- 30 per cent.,- and least often in tle
crontal bones and then only if tle other cranial hones are att-
acked.He thinks that it is usvally a syphilitic manifestation;
he has studied 238 instances and noted it most often during the
second,third and fourth months of life,very rarely about the
ninth month - the conclusion being that luring the prerachitic
period craniotades is most evident,it heing found with diffic-
ulty upon the appearance of rickets.Cautley's observations
are much to the same effect,he finding most cases between the
second and fowrth months,but most often in infants fed on
condensed milk or other maternal milk substitutes,He would have
it that the boiling of such infant foods renders the salts less
saluble and refers its occurrence to deficiency of salts in tlre
infant's artificial diet;he cannot believe that craniotabes of
this type is associated with syphilis,but is due to dietetic
errors which,later on,lead to rickets ot other nutritional per-
versions.Comby alsc does not recognise syphilis in its product-
ion,but attaches most etiologicel importance to improper feed-
ing upon the bottle or deficiency of breast milk.Still(loc.cit)
also doubts whether it should always be resariled as of syphil-
itic orisin,especially of the definition of craniotabes be tgk-
en as a small patch of thinning of the skull bones,at some dis=-
tance from the sutures,and not a diffuse thinning of the edges |
of the bone adjoining ther;he thinks that it is much more a ‘
manifestation of rickets than syphilis »nd,if further proof
were needed,he refers the reader to the frequent association
of the condition with laryngismus stridulus,which is a symptom
practically always of rickets and one which rapidly disappears
under suitavle treatment for that #isease.Rasum(Rous.Vratch,
111,5)has conducted extensive histological examinations and }
concludes that there are two kinds of craniotabes in children - |

the rachitic and the non-rachitic.The former,he tells us,is
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atrophy or ualeveloped structure of hone,the rachitic form to
lack of lime salts plus pressure of the brain on the delicate
bone.The rachitic changes are usuzlly seen after the third mon-
th,while atrophic chanses may occur even in intrauvterine 1ife.
during 1life the softening lue to rickets can ohly be detected
if the rosary on the chest is also in existence.The histoloric-
gl anpearances in these two forrs are not alike.E.Spietschka
(Jahr.f.Kinder.,1ix,H.3)submits an extensive study of newborn
infants and points out that t ey often exhihited softening of
the occiput,defects in ossification,yiel lins and gapins sutures
and a disproportion between the size of the head and chest,
wheblh may develop into true rickets in the ahsence $f suitahle
treatment ;the freguent and early ocourrence of this softening
convinees him that rickets may be and often is a congenital
condition,which from birth he successfully treats with phosph-
orus and cod-liver oil .From the ahove observations it wouid
seem,then,that crandotabes ¢an be considered a symptom of rick-
ets,even =part fror syphilis,though it is not always possible
to rerard it as a sien of this disease alone;furtlergits pres-
ence can be interrreted as indicative of the existence of some
malnutritional disorder,possibly syphilitic or rachitic and
assoclated with defective ahsorption of lime salts,there being
more certainly about a diagnosis of rickets if th®-beadinz be
present at the same time.In thie craniotabetic condition there
is marked patency of the anterior foatanelle,ich instead of
closing at the eighteenth month or up to two years,in the ricke-
ety child remains open up to two or tlwree years,and even as
long as five years a slight opening perhaps being discoverable.
The veins of the head are unusunlly prominent and often,wven
before other symptoms have appearsd the mald patch on the occ-
iput,due to friction upon the pillow,is distinctiy sugrestive
of the rachitic state,The face of the rachitic child appears to
be much smaller than normal in contrast to the big head,and
it may even have a wizened appearance.The palatine vault is de-
formed,the nasal fossae may be narrowed and the tonsils pushed
to thewards the middle line,with production of various catarrhs
in this locality and rerhaps adenoid vesetations,The alveolar
border of the upper jaw is somewhat beak-like or more spherical
than normal ,with undue prominence of the cheek hones,The lower
Jaw is incl ined to be polysonal ;it is short,softened in front
and there everted,with thickenianr of its rami.The incisors may
be in a straight line,the hone exhibitine backward bending at
the situation of the canine teeth,this condition,accordinz to
Fleischmann heino due to imperfect growth of the middle port-
ion of the bone.In certain cases one may observe tnat there is
a want of symmetry between the two halves 6ftthe hone,so that
one side is higher than the other.Eruption of the permanent
teeth may occur in irregular order or he delayed by the rotat-
ion of the lower jaw horizontally,which leads to a polygonal
ghape.

Heart ‘

The conmlications here arising are largely of mechanical
nature,prodiced by the contraction and distortion of the thorac
ic walls,as well as by the pressure from below of the abdomin=-
al organs.In children the normal positioa of the apex beat of
the heart is in the fourth interspace;but in rickets,owing to
the above factors,its position undergoes a certain amount of
change ,The apex of the heart is displaced a little outwards
towards the left;here,at each beat,the heart comes in contuct
with the nolule on the rib,there being in consequence produced
on the thickened pericardium a whitish friction patch,which is
on the 1eft ventricle of the organ a 1ittle above the apex.In
the heart itself there are no definite microscopicsl changes,
“though the organ,of course,shares in the seneral malnutrition
of the system and leads to enfeeblement of the circulation.
Palpitation,tachycardia,or slow and irregular pulsations may
be produced by the hampering of the cardiac action from abdom-
inal distension.The muscular substance of the heart is apt to.
be badly nourished and its muscle correspondingly weak .When
there have been bronchial and other catarrhal thoracic disord-
ers,the right ventricle has more work to do and,if,as in bron-
chopneumonia,there is considerable pulmonary obstruction,the
right heart may e unable to cope.wlth ;ts task and sudden
gteath occur.The right ventricle Tirst dilates and then hyper-
trophies,with the result that the venous system becomes engor-
ged,There may result also engorgement of the right auricle,-
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which itself dilates aad hypertrophies,-aal of the inferior and
Superior vena cava;the liver becores consested »ad,later on,
there will be found development of oedema of the feet,lers and
trunk,together with albuminuria,from congestion of the renal
organs.Tricuspid incompetency is a rare finding,
Intercurrent Arffections
In view of the malmutrition and constitut ional enfesble-
ment obtainine in the case of the rickety child,it is not sur-
prising to find that it readily becomes a prev to diseases that
are going about and that such ones as broachopneumonia and
diarrhoea are particvlarly ant to cause death.There is also a
great 1liahility to the contraction of infectious ailments,such
liability being more considersble than in the case of healthy
children,the vital powers of resistance being so feeble.Stat-
isticians lons a7o proved that the mortality of rickety infants
from such affections as measles,diphtheria,scarlet fever,eater=
ic fever and influenza is enormous;ficures are,however,not
easy to obtain,as rickets is somparatively seldom mentioned on
death certificates.l aqlways recard the occurrence of pertussis
in a rickety child as of very unfavouralle prognosis,as the
patient is unable to cope with the sudden spasmodic attacks of
that disease,hampered as it is Yy the contracted chest and
muscul ar weakness,as well as handicapped by the tendency to
collapse of the lungs,syncopalffatality being apt to occur.The
remarkable prediscosition of rachitic children towards infect-
ious diseases has been strongly urged by Hansemann(Berl .klin.
Woch,,Feb,26,1906) ,who states that he has seldom had a case
die from diphtheria,scarlatina or measles,unless there was at
the same time rickets present,the same beins true as regaris
whooping=-cough.He looks upon rickets not as a bone disease,but
as a perversion of nutrition and adds that,as renal affectioas
are associated with cout,in a similar manner pulmonary and in-
testinal catarrh manifest an association with rickets,This
theory has found a few adherents,but does not seem to have
enjoyed general acceptance.
Liwbe

The marious anomalies observed in connection with the ext-
remities make their appearance when the infant tries to walk;bu
-t,as this act is not infrequently delayed by rickets,attention
may not be drawn to the curving or distorsion of the bones unt-
il the age of two years or even later.The thoracic deformity
may be lessening when the legs begin to bend,as the disease is
now on the decline and muscvlar power has increased;neverthel-
ess,the bones of the legs are soft and pive way under the wei-
ght of the trunk.So long as the child is at rest,lying down,
little curvature may be detected;but when it adopts the erect
posture and the bodyr weight is pressing on the lawer limbs,the
deformities and twistinegs of the extremities begin to make
their appearance.For a similar reason the epiphyseal thicken-
inge at the ends of the léng bones is usually more marked at
the wrists in the early stages of rickets and at a later date
in the ankles,because the child first attempts to crawl on all
fours and throws the bulk of its weipght forwards to the great- |
est extent on its hands,fractures at the wrists being cormon !
at this time.When the child stands up and attempts to walk,the |
thickening of the epiphyses at the arkles becomes more evident, |
of course,But,in addition to the hody weight,muscular traction
acts upon the soft and pliable bone and produces exaggerations
of normal curvatures and distorsions of the extremities.The
deformities may last for life,but usually unger proper treatme= (
nt they can be corrected at an early age.ln other cases the
rachitic dyscrasia affects unfavourably the whole life of the
subject and renders him unfit for certain kinds of work,or a
condition of bad health may be produced which may or may not
pave the way for various serious afﬁections:Pain in the 1imps E
has been regarded as an important sign of rickets by some,wher-
eas others have assigned it to the presence of scurvy at the .
sare time as that disease.,Some ro the lenetii of affirming that |
all rachitic children suffer pain,the same perhaps being so :
sevepe that the -atient lies in a flaccid condition,the sligh- |
test touch occasioning intense suffering;the pain has heen !
a1so held to be confined to the bones and not to vary ia pro- |
portion to thne severeity of the rachitic didease.We have alrea-
dy seen that one of the commonest signs of rickels is enlarge- |
ment of the piphyses,especially at the lower end of the radius, |
the sare beins present,it would seem,in some 60 per cent. of




the cases.It is not macroscorically spparest before the third
roanth;by the tent or twelft month it is ususally at its raxe
imum,while it may often be detected ruch later,perhaps at pub-
erty alsoj;furtier,it is not seldom observed at the lower end of
the thigh anishin-bones.Tre shafts of tie lonc hones becore
bent,the actval depree of curvature being in relation to the
age of the patient,that is to say,the time it comrences to walk
.about [The characteristic attitude of a rickety child is a squ-
atting one,the lower limbs being crossed like a workiag tailor,
ghe body irnclined forwards and part of the weisht of the head
and trunk supported by the palms of the hands placed upon the
floor;thrs there oceurs a bending outwards of the bones of the
arms . The gait of the child is usually wadil ine or duck®like.
The presence of pseudohypertrophic paralysis may be sugwested,
in the case of fat and heavy patients with big calves and lor-
dogis,But in rickets there is ano abolition of the knee-jerks
and there is no pathognomonic method of getting up from the
floor as in the case of the Tormer disesse,It has been said
that all rachitic bones are shorter than norial ,especially th-
ose of the Jower extremities and pelvis,The line of pressure
will determine Yaegely the nature of the deformities produced.
In the case of the lees there is an outward and forward curve
in the case of the femur,vhich is exargerated if the patient
has cormenced to walk before the onset of the disease.The tib-
ia shows a similar deformity,which may be unequal in the twp
limbs,or there may bve knock-knee oa bne side and bowleg on the
other.One sometimes observes that the shin hone is bent back=-
wards at the junction of the unper erpiphysis and the shaft,
while a sabre=blade tibia is sometimes encountered.Bowleg is
much more comron in young children thaa knock=knee,owing to the
natural roll of the gait at this zge,tle lower third of the
tibia ray sometimes show an actual kink,.The inaner condyle of
the femur may exhibit a bony outsrowth or tubercle.Rachitic
children not infrequently grow up into dwarfs,owing to the per-
manent shortenine of the bones;GuéPin carefully studied the
question of dwarfism in rickets and stated that ,owing to the
constancy of the diminution in leagth of the bones,given the
dimensions of = rachitic bone,he could tell the size of the
others.,The frequency of fracture of rachitic bones is well rec-
ognised;Guersant affirms that no less than a third of the fr-
actures in his pediatric practice were due to rickets;sometim-
es more than one bone breaks,a large callus being usually form-
ed on the coacavity of the broken bone. As regards detailed
particulars of the anomalies of the bones of the extremities
observed in this disease,we may note the following:The humerus
is apt to bend outwards,its greatest convexity corresponding to
the insertion of the deltoid muscle;this is due to the weight
of the forearm and hand when raised.It may also have a concav-
ity forwards and inwards,or there may te a concavity lookiag
backwards and outwards,The radius aand ulna sometimes curve out=-
wards,the convexity looking towards the back of the hand and
the concavity towards the palm;these bones are also apt to be
twisted. ,If the child,through inability to walk,has crawled ver-
vy much on all fours,the curvatures will be most merked ia the
lower third of the hones,owing to the direction of the pressure
on the pronated forearm and expanded hand.We have already seen
that the epiphysks at the elbow and the lower epiphysks of the
radius are characteristically enlarged and constitute very ear-
1y signs of the disease;this thickening is particularly notice-
able at the wrists and forms a bulging or bracelet at the rad=-
iocarpal articulation;further,greenstick fractures are of com-
mon ocecurrence in the neighbourhood of this Joint.As regar.is
the fingers,note must be made of the anomaly known as"Koplik's
hand¥which may he mistaken for syphilitic disease by the casual
observer in the abvsence of definite signs of rickets.He descr-
ibes it (Arch.Ped.,1904,p.770)as consisting of a bowinzg of the
hand with thickenine of the phalanges,which latter are longer
and more tapering than usuval.A skiagram shows that the shaft

of the finger is thickened and that its peculiar shape is due
to chances in the bone,not to aay alteration of the softer
tissues,the increased length and tapering of the phalanges be-
ing the outcome of laxity of the ligaments of the joints ia
this local ity.The distance between the extremities of the fin-
cers which make up the joint is greater in the rachitic than
in the normal hand and may be the cause of the inward curving
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of thne fiagers a2t the articulations.lost of the infants stude
ied by this avthor,in whom the rachitic hand coull be deronst-
rated,sufferel from marked rachitis accompmnied by such acute
paln in the bones that it almost sugrested a syphilitic coadit-
ionjbut the clinical evidence was opposed to that idea and shov
~ed that the real nature of the disease was rickets.Another
peculiar anomaly of thds part is what is termed"Neurath's rach-
itic fineers" or "spindle handThat avthor claims(Wien.klin.
Woch.,1903)that the presence of rickets can be diagnosed by th.
mere detection of the preseance of this anomaly of thefingers,
®hich consists of a peculiar change in this shape from anparent
sinking of the articuwlatioas,giving a spindle appearance to the
proximal ,middle and terminal phalanges.It is said to be best
appreciated during the first year and,to detéct it,the hand
should be examined in profile against the light,when its outl-
ine will be seen to reserhle a string of pearls on the hack of
the fingers steetchins the overlying skin;ia short,there is
hypertrophy of the second phalanx,the other two beinsg normal
and in marked contrast thereto,the stretched skin being only
with difficulty thrown into its normal wrinkles.The same author
mentions a rarer condition,peculiar to rickets,in which the
rroximal and middle phalanges are conical in shape,the terminal
one beins enlarced like a drumstick at the level of the nail.
The use of the X-rays will show that the thickening in quest-
ion is due to an ianfiltration of the periosteum, hich occurs at
the middle of the shaft of the bone,not at the ends of the art-
iculations,each finger beins really of a spindle form.It would
seem,Bowever,that such digital anomalies occur onmly in the most
severe cases of rickets aand are very rarely observed in general
practice Tuberculous dactylitis must be €l iminated from the dia
-gnosis in the ordinary way;and it is particularly necessary
that there he no confusion with the similar deformity seea in
congenital syphilis,in which disease the end of thre finger is
like a truncated cone,whereas in rickets the whole finger is
affected by a fusiform swelling and the therapeutic test is
conclusive,Thickenins of the toes is of very rare occurrence,
in this case also its true nature being determined hy the i
presence of other rachitic signs,the age of the patient being
about the first vear and the severity of the rachitic disease
when it occurs in older children;if hereditary syphilis be the
cause, it affects the ungual phalanx,giving it the appearance of
a truncatel cone,whereas in rickets the whole member is affect-
ed by a fusiforr deformity,which vanishes under antirachitic
treatment .Deformities of tlhe thigh bone and others of the lovw-
er extremity devend on whether or not the infant has comrenced
to walk or make locomotory attempts.If the art of progression |
has been initiated,the natural curve of the femur is increased
forwards and outwards.The head of the hone may be at an angle
with the sBaft;if the child cannot walk,the shaft will be dir-
ected forwards and,for the same reason that ,as the patieant sits
on its mother's knee,the weight of the leg drags on the lower
part of the thigh.The femoral deformity ray bhe on one side,but
usvally it is on both.This condition of bending of the neck of
the ferur without disease of the hip joint - coxa vara as it :
is called - is by no means uncomnon in rickets and consists of |
a downward bending of the partfin question,with elevation of f
the great trochanter,suvch severe expression of rickets being
due to the weight of the body acting on the softened bone . Th=-
ere is an undue mobility of the articuvlation ian certain dir-
ections,eversion,abduction and adduction are freer than normal, :
but it is almost impossible to produce inversion.It is more i
often than not of congenital origin and,when such,may be dist-
inguished from the rachitic variety by the history of the on- K
set without previous disease,the absence of other rachitic |
signs,the abnormally short neck of the femur and the vertical
direction of the epiphyseal line;whereas in rickets the latter
runs diagonally dowawards and inwards at a sharpish angle with
the lower border of the henker neck of the bone;the use of the
X-rays assists the diagnosis materially.The opposite condition
to theahove is what is known as coxa valgaj;it is sometimes a |
rachitic exnression and in it also there is a change in the
angle formed by the neck aad shaft of the thigh bone,the aver-
age size of this angle being 125 degrees,in vara it being
lessened,in valea increased.The symptoms of coxa valga are in-
creased abduction and outward rotation of the lower limbjthe
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body tilts forwards and there may e slisht lordosis of the
vertebral column;the patient walks with a rocking movemembgsw-
inging the body from side to side;the hips are s1ishtly beat
and ‘there is marked extension of the knees.Pregsure on the out-
side of the ankle,owin~ to inability of the child to walk lead-
ing to a cross-lesged attitude,results in the concavity of the
curvature of the legs being directed forwards and inwards =nd
the knees far apart.If the child can walk,the concavity of the
tinia and fibula is from without backwards,so that the knees
are approximated and aa abrupt curve,with the coneexity direc-
ted directed forwards and outwarids,exists in the lower third
of the leg.Sometimes the legs are variously bent,the one inwar-
ds and the other outwards perhaps.An infant not yet commenced
to walk may have the lower extremities straight,thouch small;
while the upper ones may show deformity.The old theory that
rachitic deformities always proceed from below upwards is not
now entertained.Bowlegs is perhaps the corronest deformity seen
in the lower extremities. If extreme,there may be a greenstick
fracture of the part and arrest of mevelopment obtains here as
well as elsewhere.There mar occur an outcrowth of bone on the
inner side of the head of the tibia.The principal changes,then,
to be observed in the long Tones are thickened epiphyses,exags-
eration of the normal curves,devel opment of other curves from
pressure, the appearance of tubercles or irregular outgrowths
of bone and,in the later stages of the disease,deficiency in
length and stunting of growth.Jenner maintains that &1 the bon
-e¢g of the adult,previously affected by rickets,are diminish-
ed in length;but the lower limbs,including the pelvis,are dis-
proportionately diminished in size and the face small in compar
-ison to the cranium.We have also seen that the character of
the deformity produced in the bones of the limbs is largely
governed by the line of pressure produced by the position or
attitude which is usually assumed by tihie patient .The femur ben-
ds outwards and florwards in one large curve,the angle of the
neck may be redvuced and coxa vara formed.The curvatures may be
symmetrical or unegual end frequently the two thojghs together
form an imperfect oval .If knock-knee is preseat,there may be
an overgrowth at the inner segmemt of the lower epiphyseal 1i=-
ne,The tibia and fibula take on a forward and outward curvat-
ion,with usually a sharp kink in the lower third.The former
bone not infregently presents,as we have seen,a peculiar for-
mation called the"sabre-tihia" and subperiosteal fractures may
still further deform it.There may be an overgrowth at the inn-
er segment of the upper tibial epiphysis,while both that bone
aad the fibula may be curved sharply backwards,Such curvatures
are due to the child's position in bed with the knees flexed
and the legs crossed.The devel opment of knock-knee or bandy-
leg is governed by the ace of the patient and its capability
of walking or meking progressive attempts.The latter deformity
is much more common in young children;for at an early age the
gait is more of a roll or waddle than a straightforwerd walk-
ing .It often happens that the child throws ~ sudden strain on
the lower third of the leg in its endeavours to balance or pre-
vent falline forwards and so produvces anterior curvature of the
bone with the above-mentioned marked kink in thiés locality;the
lateral efferts made to preserve its centre of gravity cause
the outward bvend of the hone and consejuent bowing of the legs.
In older children,when able to stand or walk about,genu valgum
is more cormon,because in the erect posture the weight of the
body is transmitted mainly through the outer condyle of the
femur and in rickets there is an arrest of growth on the outer
side of the epiphyses of the femur and tibia,which,however,is
unchecked on the inner segment .It would seem that these deform-
it iesglof the legs are not infrequently of a compound nature
and that a knock-knee may be due to a deformity of the femur
or the tibia alone,or to a deformity of both these bones.In
some cases there may be an outward bending of the femur and an
inward bendinc of the tibia.If one bone only is affected,the
1imb may show deformity;but with curvature of more than one
bone the limb,as a whole,mag seem to be straight.
T.iver

It sometimes happens in rickets that the liver is displac-
ed downwards or enla?ged,or both diSplacec? end enlé%rged. The
displacement in question is due to thoracic deformityjthe eml=-
argement results from chronic hyperaemic fibrosis resulting
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from the pulmonary obsfruction and cardiac enfeeblement,or per-
haps from congenital syphilis or a circulating toxin,in which
case there is usually also a considerable enlargement of the
spleen and possibly of the lymphatic glands generally.The
increase in size of the organ may be merely the result of =
pasgive congestion,with perhaps culmination in actual fibrosis
or an ultimate fatty change.Concomitant hyperplastic enlargemes
nt may be seen sometimes in the mesenteric glands,while it may
happen that jaundice occurs.,
Mesenteric Giands

As stated,these sometimes participate in the general
adencpathy obtailing,or they may underso enlarsement witliout
similar anomalies elsewhere, -

Muscles and Lisgament

The muscular and ligamentous structures are profoundly
affected in rickets,the child beinr very weak and with muscles
so flabby perhaps that it cannot hold up its head and,from
spinal muscular and ligamentous debilitation presenting arching
of the back.The ligamentous structures are lax,elongated =nd
wanting in normal tonicity,particularly those about the larger
articulations.Thus there occurs a marked psedebhhom in the pro-
duction of knock-knee,a peculiar hyperextension at that joint,-
the so-called genu recurvatum,wesk arkles,flat-foot,flail-like
Joints and dpinal and hip deformities.The ligaments participat-
ing in the general malnutritional asthenia are so weak that t-
hey yield to both traction and pressure,especially in the case
of the spinejand the same is also well instanced in the ruscl-
es of the arms and legs,for,if the child has been able to walk,
it loses this art on the occurrence of rickets and the muscles
waste from malnutrition and disuse and find aggravation of
their abnorralities in the s ftening of the bones obtaining.
All the muscles exhibit this loss of tone;they are also poorly
developed and small and flabby;under the microscope their tiss-
uve may appear pale,with their striae colourless,blurred and
difficult of definition.The child is unable to hold up its
head atfthe proper age,- which should be at about the thirteen-
th week if the bhack is supported,- it is late in trying to sit
up,- fifth to the sixth month,-and can seldom walk at the nor-
mzl period,-the twelfth to the eighteenth month.So it may
happen that the patient cannot effect locomotion until two and
a half or three years of age and the presence of rickets may
be suggested by this backwardness,together with the presence
of weak ankles or deformities of the legs.The weight of the
body,acting on the weak ligaments of the ankles,often cavses
the feet to splay downwards and outwards - this abnormality
beine often encountered in fat and heavy children,while knock=-
knee and flat-foot are also met with,as a rule.Indeed,the
presence of flat-foot in children over two years of ase should
prompt a careful examination for knock-knee,the co-existence f
of these two conditions being dependent upon the presence of y
rickets at the time or anteriorly.In these cases the mother is r
very liable to fear that her child has becowme paralytic and I
brings it for treatment of that disease,stating that for some ]
time her offspring has been unable to walk or run about ,having
gradvally ceased to do so,becoming lethargic,inclined to sit ;
still and apt to cry when interfered with.Great care must be
taken not to confuse such a condition with infantile or diph-
theritic paralysis.But the flabby state of the muscles,the !
normal electrical reactions,the ability to move the limbs and |
to walk,though disinclinfdation for the attempt,should constitu-
te sufficient evidence of the presence of rickets,which may or
may not be aggravated by the co-existence 6f some scorbutic |
taint ,There may also be a history of prolonged lactation by the y
mother,of tmgroper artificisl feeding of the child,or uafavour=- |
able hygienic rearing.Such cases have been classified as rach- |
itic pseudoparalysis and regarded as excited by the weakness
of the muscles and ligament s,plus the softening of the bones,
the weight of the body proving too much for the flabby limbs,
which fail to support it,so that the patient,though still pos-
sessed of the power of movement,is unable or disinclined for
exertion.The general muscular asthenia existing is markedly
shared in by the abdominal muscles,which fact is apparent ]
eekternally in the muscles of the belly wall and internally
in thesee of the intestines.In common with the other muscles of |

the body,the recti abdominis are weak,flabby and badly fitted EJN
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for their normal function and,at the sare time,they are still
further adversely prejudiced by the pressure of the protubcr-
ant stomach and bowels;from repeated attacks of indigestion
the intestines become distended,which still further favours
local atony of a progressive sort.In the sase of &z healthy in-

- fant the resriration is mostly abdominal,the abdomen being pro=-
ttded with each inspiration.In the case of a child witk well-
marked atony of the abdominal muscles,very 1ittle protusion of
the abdomen takes place.The lower ribs in normsl inspiration
are also expanded;but in rickets,instead of expansion,a retra=-
ction of the thoracic walls is seen when the diaphragm contr=
acts.Thisg is because the weakened ribs and cartilages yield
more readily to atmospheric pressure in the imperfectly expan-
ded lung.Owine fo this want of a fixed fulcrum,the diaphragm,
already weakened,is ‘hampered in its action on the emlarged ab-
domen.Expiration is also interfered with,on account of the
weakened condition of the belly and is simply a passive recoil;
even the latter is weak through imperfectly perforrmed inspir-
ation.The recti abdominis muscles not infrewently become und-
uly stretched,with the result that umbilical hernia occurs,or
there is middle~line diastasis of the muscles here.Such a con-
ditiod is apt to escape attention in infants,but may be read-
ily detected of the child is raised by the head and shoulders
in such a way that the recti are put on the stretch.In older
children there may even be a diastasis of a half to one inch i~
width.Atony of the muscles being an early rachitic sign,this
geparation of the recti may be observed as early as the fifth
month of 1ife,long before the presence of osseous anomalies
suggests the existence of the parent disease.The condition
does not seem to be hereditary,thoush Réabitisg lLas been det-
ected at birth.Though one of the earliest symptoms of the dise-
ase,it is slow to take its departure ani may,indeed,persist
for year,as the ruscles are very slow in recovering their nor=-
mal tonicity;in adult visceral ptosis this fact shouvld be bor=-
ne in mind.The diastasis is primarily produced by the arrest
of the development afidyhatrition of the muscles,secondarily by
the pressure of the stomach and bowels,inflated with gas,acting
on the weak and flabby muscles of the belly wall.lt may occur
in healtlhy children,in whom it disappears about puberty.In
the normal child closure takes place from below upwards and,as
a rule,the diastasis is only seen above the umbilicus;but in
the rickety infant the separation involves the whole extent
of the belly wall;thouch said to be present in many cases of
rickets,it is not a pathognomonic sign,as it so olten occurs
in the ahsence of that disease.Owing tc the abdominal disten=-
sion,there is found a dome-like appearance of the lower part
of the chest;and the loss of proportion between the enlarged
belly and the narrowed hase of the causes the midriff to work
at a disadvantage;as itglacks power to project the belly in
the normal way,the mechanical effect of the shortening of its |
fibres is a direct pull on its attachments,which may partially i
account for the inspiratory recession in the region of the
lower rihs.

Nervous System -

The rachitic child has a profoundly affected nervous syst- |
em,as may be expected from the fact that it is naturally some=- |
what unstable during this period of its development .It is still |
further enfeebled by the existing malnutrition and it is apt I
to be prejudiced unfavourably by toxins circulating in the ]
blood stream and by reflex irritations from various Parts of ‘
the hody,particularly the gastrointestinal tract.So it comes
to pass that one not infreqently observes the development of
mervous anomalies during the course of the disease,the m}lder
forms being represented by facial irritability,head=-nodding,
nocturnal restlessness and sweating,the graver conditions heinz
such alarming conditions as tetany,larynzismus and convulsions.
It has been stated that the nervous system is deprived of the
necessary healthy fatty matter,with the result that,in rickets,
the neurons cannot undergo proper development.lMoney states tha-
t rickets is essentimlly a neurosis producer and the great
creator of infantile dffeations.A peculiar ;achitlg anomaly 1s
that known as"body-rocking®,in which the child is in the nabit
of swaying its body to and fro whilst sitting up,as some ??ult }
persons do when in great paln in a melodious pendulum fashion. |
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As it occurs in the sitting position,very young children,under 1

B




83
néne months of age do not,of course,preseat the syrmptom,The
mobement is usvally from side to side,tlough it may perhaps be
from before backwards from tlie hips as a fulcrum,Purther,there
mgy be a combination of movements,rhythmic in character,which
are even occasionally continued during light sleep.Put it slou-
14 be rerembered that some normal childrea have the habit of
swayins the hody from the hips when sitting up,though it is
most often seen in rickety children,who are letharric and dis-
inclined for exertion and prefer lLeing left alone to their
monotonous movement s.Such patients not infremently adopt the
so~-called"pagoda position" seen in the statue of Buddha;for th-
ey sit on the floor with the legs crossed in fifon or under the
body,with parhaps the hands folded;in such cases body-rocking
is often observed. It is a well-known fact,well recognised,
that convulsive disorders are very common in rickety childrean
and some,moreover,would have it that rachitic disease iy res-
ponsible for all children's ailments occurring durine the first
year of life.At this tender asge the nervous system being in an
vnstable condition,,some trivial cause,=- such as dentition,
overloading of the stomech or intestines and dietetic errors,-
may suffice to excite a convulsive seizure,which very often
proves fatal ,particularly in the absence of prompt treatment .
In short,infants suffering from rickets are more prone to such
attacks than healthy ones of the sare age and it would also seo
-m that rickets is by no means infrequently the most potent
cause of the fatal or non-fhédl or dangerous spasmodic affect-
ions of childhood.It is also worth beariag in mind that many
cases of convulsions ascrihed to teething are possibly rachit-
ic expressions;for in that dyscrasia dentition is delayed and
rendered more difficult,owing to the frequent presence of gas-
trointestinal disturbence.In a healthy infant cutting the teetn
is a normal physiological process,witn 1little disturbance of
the nervous system;whereas in the rachitic child the dental
penetration of the gum may be as the ratéh that lights a fire
and occasion a convulsive explosion.According to Jacobi,a nor=
mal dentition never produces a convulsion and difficvlt dentit-
ion as & cruse of convulsions is among the affections which
are as rare as they are too readily diasnosed.Much has been
written on the subject of convulsions in rickets,but despite
trhe differences of opinion on certain points,there seems little
doubt that fits occur most usvually from the age of tlree to
8ix months,during which time it is more fatal than otherwise,
as nas been my experience.,But rickets usually occurs bhetween
the seventh and eighteenth months:iso that,if it is a predisp-
osing camse,it is not the only one.Nevertheless,rickets is a
powerful predisposing cause of the spasms of early life,gq
large proportion of the rachitic infants being affected in this
way.There seems a grest tendency on the part of medical ren to
assign convulsions during the dentition period to teething,
which is a mistaken idea for the reason that so many attacks
occur before the teeth cormence to cut the gums,when rickets
is present to sore extent and obviously responsible for the
fits.To dentition,gastrointestinal disorders,and other things
which predispose to the attack,should always be added a sus-
picion of rickets - in which case the seizures will be much
more severe and dangerous.There is no doubt that in rickets the
nervous svstem is in a badly nourished condition.In addition
to the increased reflex excitability induced,there must be tak-
en into consideration various changes occurring in the body
leading to delayed development of the the proper functions of
the inhibitory or controlling centres of the central nervous
system,Then trivial causes,such as constipation and diarrhoea
or dentition,as well as various rachitic simulations,may excite
violent conwvulsions - the latter being also predisposed to by |
the compression of the cranial contents by the softened skull |
bones and the imperfectly oxygenated blood supply of the brain, .
Oonvulsions occurring in rachitic children are always,apart
from possible fatality,are to be taken seriously,as they may
predispose to epilepsy in adolescence or thereahouts. Cautley |
(CLin.Jour.,xxvi),whilst «llowing that rickets is a very com- |
mon apparent cause of convulsions,insists that too much importe-
ance has been attached to this association,for the reason that, |
in his opinion,the fits cannot be gxplained by the ogseous or f
craniotabetic changes which that disease induces,It 1s,however,l

s die i rrors responsible for rickets in _whigh he helieve |
ggoeiizgﬁﬁiﬁye§£°view o? fhe fact that he has found tgat .
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corparatively few racl:itic infaants becore convilsed and that
rickets 1s practically uvniversal . It is justifiable to regard
rickets enly as a predispouine cause,mainly on account of its
complications,the bad feeding,the rmastrointestinal disturbance,
bronchitis,dentition and partly throush mabnutrition with cone-
sequent diminished control of the nervous system, Divine(Rrit.
Jour.Chil ,Dis.,1ii,448) hns miven close study to the mortaiity
figures ascribed to convulsions and various rachitic coandition-
8,28 well as dentition,scerbutus and laryngismus stridvius,
during the year 1903.He found that convulsions caused 62 per

cent ,of deaths from birth to 3 months,20.9 per cent.from 3 to 6
ménths,17.1 per cent.from 6 to 12 moanths;whereas the figures

for rickets were respectively 3.7, 17.2, 79.1.During the first
three montns of 1ife rickets does not enter into the calculat-
ions,during that periocd hereditary influences being the princ-
ipal cause of the fits - to which Divine would add the use of
unsuitable foods. Between theee and six months rickets is in

the incipient stage;but,durine the last six months of the fir-

st year it is easy to detect its malien influence: so that,
between the ages of six ronths and three years Ashby finds that
tlie large majority of children who suffer from convulsions
manifest some sort of rachitic taint.In the ahove-mentioned

vear there were 2255 deaths of children between six and twelve
months of ase resistered as due to coanvulsions;hut of these

only 444 were held as being dve to rickets alone.,Divine maint-
ains that the mortelity due to rickets is understated;that

due to probable rickets is increased to 2283 if teething and
laryngismus stridulus are added,but even then deaths from
broachitis and diarrhoea of rachitic origination are not incl=
uded;further,it is impossible,unless the true rachitic orizin

of the terminal fatal affection is appreciated and noted in

the death certificate,to arrive at the true death-rate of rick-
ets, Holt looks upon rickets as the most important predisposing
cause of the disturbance of the nutrition of the brain;he con-
cludes that the instability of infancy is most frequently pro=-
duced by rickets =nd that,inthe presence of convuvlsions withou-

t distdertable cauvse,search should always be made for the ex-
istance of that affection.Taylor is of the opinion that most
convulsive attacks in infancy are due to rickets,owins to the
lack of co-ordinatioin between the devel opment of the nervous
Byssam and the enveloping connective material,irritability of
the cells beine thereby produced.He would have it that uader
certain circumstances the hisher centres of the nervous syst=-

em govern the action of the lower ones,which latter,if uncont-
rolled,have = certain inherent automatic action leading to
discharse,when unbridled,in the formr of convulsive seizures,
Again,incormplete developument of tlie hi~her ceantres deprives

the lower ones of their salutary coatrol,sith resvlting disch-
arces of the kind just rared.He therefore recornises two kinds
of convulsions,the hirher-level and the lower-level ornes,which
may be produced by irritation of any kind,particularly such &s
exists in rickets,vhich latter,too,may have an eticlogical
bearing vpon épflepaggrhen the child has srown up;the fits may
assume various forms,such as laryngisrmus stridvlus,tetany and
general convulsions,there being,however,some difference of op- |
inion regarding the frequency of these conditions =nd for the |
reason that the onset of the rachitic disease cannot always |
be determined with accuracy.Thomson also thinks that rickets |
is the most prolific cause of convulsive seizures in infants |
and remarks that proper prophylactic treatment will prevent ,
their occurrence.He finds the condition most cormon from six
months to two years,especially during the cold and windy month |
s of the spring.In view of the history of the case and the
special rachitic symptoms,ne concludes that there should pe.no |
difficulty in diapgnosis and that it is unnecessary to administ- |
er sedatives for its relief.The coanvulsive selzures of rachit-

ic children renerally affect the entire hody ~nd are very sel=-
dorr unilateral in distribution.As =z rule,tley are not danger=-
ous to 1ife,thoush they tend to weaken the nervous syster and
ray be the starting-point for true epilepsy in later life;
therefore,a convilsion should not be lightly disrerarded and i
every effort should be made to prevent any recurrence.If the ,
presence of toxins 1is suspected,the digestive systgm should re-
ceive attention o7 the indicated sort and all possible done to
create a sounl nervous mechanism in a heal@hy frame, Some
rachitic infants are in the habit of bangins the head against
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he hed or floor,such phenorenon beine umally observed hetwee-
n the ame of six months and two years,seldom after the fifth
vear.The most characteristic sisn is a constamt beatine of the
head by the child with its fists when the cot or floor are aot
attacked by that part.Rickets is dascovered in a considerrble
nroportion of tiese cases,thoush it is not certain that this
diseasse is the real cause of such anervous ailment , it heine pro-
bably also associsted with dentition and other reflex irritat-
ions.Carpentier describes various cerebral lesions in coanect-
ion with it,showing that sometimes there may he a deap-seated
cause at work.Osler holds that it should be classified,togethe-
r with head-noiding,as a coordinsted tic.Still has found rick=-
ets present in some of hhé cases of head-banging,but ascribes
it most frewently to an irritation proceeding from cutting
the teeth or a middle~ear disease. In some cases of rickets
the condition known as "spasmus nutans" or "head-nodding" is
observed;in it there occurs a rhythmic movement of the head or
nodding 6 ¥ the same hackwards and forwards like an animal.
Most ofte: the motion of the head is in the antero-posterior
direction of the body,though it may be combined with lateral
rotation.It may be associsted with nystagmus,which,as a rule,
is more marked in one eye then thedother =2al sometimes is 1im-
ited to a single eye,the direction of the nystasmus beins
rotary,vertical or horizontal.It is an indication of the unsta
ble condition of the nervous system and is apt to occur early
in thecoumse of the disease;it ceases when the patient weakes
from sleep,is seen from six to twelve months and,if it be of
long duration,may oive rise to the suspicica of profound cere-
bral affection or otorrhoea.It is seldom ohserved after the
second year and appears to be more frequent in the winter mon=-
ths,rarely commencing in the summer.Head-rolling is also soret-
imes seen in the early stages of rickets;the child rolls its
head monotonously from side to side and not infrequently,in
these cases it is seen that the back of the head has the hair
thinned by friction on the pillow.The rolling may continue dur-
ing light sleep,but always ceases when the patient sits uvup.It
is not peculiar to rickets,but a by no means Infrequent assoc-
iate of the same.Still(Clin.Jour.,xxix,88)found rickets pres-
ent in 15 out of 19 cases examined and in 4 cases other nerve-
ous disorders dependent upon rickets - leryngismus stridulus
with facial irritability in 3 and facial irritability alone in
one of them,The affection is almost entirely one of infant
life,most cormon between six and twelve months and seldom seen
after the second year.If very pronounced or persistent,the
suspicion of menineitis is likely to arise and receive the us-
uval diasnostic confirmation,while Burnet thinks that it may
have some connection with otorrhoea.Still doubts if rickets
should bhe considered an essential factor;in one of his cases
head-rolling began at four weeks and in some otler he observed
that rickets was absent - there being therefore some other fac-
tor present ,probably some form of peripheral irritation;the
latter most often assuwmed the form of disease of the middle
ear,the rolling of the head,however,appearing long before the
aural affection could be suspected or diagnosed,though dental
irritation could be made out.The fact that the time of ~nset

is apt to be confined to the winter months serves to disting-
uish hedd-rolling from all forms of infantile rotatory spasm
of the head,which commence at any time of the year.Owing to

its invariable appearance durias the cold months of the year,
it was assumed that head-rolling was set up by darkness and it |
was sought to compare with the nystagmus of miners.From this
view Still dissents and compares the seasonal incidence of ‘
spasmus nutans with that of laryngismus stridulus,which is

also seen most often from November to March.Purther,there woul-
seem to be a close connection between the laryngeal affection
named and rickets and not a few observers say that this disea-
se is most common durine the colder months and that this aff-
ords strong grounds for the assumption that many cases of spas-
mus nutans are due to rickets.Henoch attaches special import-
ance to dentition as a cause;whereas Hadden has come across
manv cases in which cutting the teeth neither caused nof agrr-
avated the moverments,in the majority of these instances there |
being an absence of the usual local and genersl signs of .
teething.Jacobi refers the affection to rickets as a central J

cause,or intestinal disorders as a local one,and poiats out .;
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that there is often a coasiderable amouat of anaemia present
at the same time.Ashby(Rep.Soc.Dis.of Chil.,v,256)resards
nead-shakine and head~nolding as coordinated neuroses associa-
ted with puwoposive or instinctive movemenss which become con=
firmed into a habit;the head-shaking movements may first be
noticed at the third or fourth moaths when the infant first
attempts to 1ife up its head or to look about;it is zenerally
seen in infants aal children of low vitality,many of them rach
itic to some extent,the movements beins absent in severe cases
of rickets, We have seen that the enlargement of the head in
rickets is almost entirely associated with and due to thicken-
ing of the cranial bones,there be.ng,as a rule,little or no in-
creage in the cranial capacity and the bones undersmoing thick=-
ening where ossification is most active.It has heen supposed
that the increase in the size of the head is caused by hydro-
céphalus,but it would seem that this is rarely so,the lesion
being the least fresuent cause of augmentation of the dimensio-
ns of the cranium;Holt maintains that rickets and hydrocephal -
us are only rarely associated and that it is doubtful if there
is aay etlological coaanection between the two affections;on
the other hand,Jenner insists that the condition is in many
cases the outcome of rickets, v hereas other have strondly den-
ied this idea.It is not infrequently associated with nystag-
us.In rickets the circulation of the hrain may be sluggish aand
there may he hyperaemia of the cerebral meninges,In health the
cerehrospinal limwid is controlled hy the pressure of the cra-
nial bones and a uniform pressure on the various structures is
maintained.In rickets,when ossification is at fault,there is
on removal of the pressure excess of cerebrospinal exudation.
Fluid disteads the cerebral ventricles,the brain substance is
compressed,the convolutions are flattened out and the bones
themselves yield to intracranial pressure,hydrocephalus being
proiuced,The rachitic hydrocephalic head may be of sreat size,
the face in comparison to the skull bein- pémarkablyysmall .The
sutures and fontanelles are widely open and the skin of the
head is thin ani stretched.The cranial bones are thin aand dia-
phanous.Fluid fills the lateral and third ventricles.The cor-
pus callosum and fornix form aa incamplete partition betwesn
these,their intercommnication being by the foramen of Munro.
The liquid pushes up the fornix and corpus callosum and drives
the septum lucidum forwards,with the result that the three
cavities are converted into a single one.The hasal ganglia are
also corpressed,the velum interpositum and choroid plexus bein-
g free in the effusion.The grey and white matter are attenuat-
ed, there is very little fluid in the subarachnoid srace,the
veins on the surface of the brain are compressed and contain
very little blood.The liquid may also distend the fourth veatr-
icle by the usual communication of this with the brain above,
The child'!s head is rounded and =2lobular and in some cases it
becomes so large that it cannot be raised from the pillow. On
its surface numerous distended veins are observed.,The cond-
ition is,when it occurs in rickets,usually observed before the
fifth month or sometimes up to the eishteenth;it may be cong=-
enital and,of course,shoull the head be ossified hefore its
cormencemernt ,there will be no enlargement of the skull.The
gradual enlarcement of the head may be the first thing obser-
ved,or the affection may commence with symptoms of irritanil-
ity and fretfulness,or of strabismus and convulsions,before
any increase in the size of the head is observed. The orbifal
plates of the frontal bones may be displaced,with consequent
depression of the eyeballs.Pressure upon the optic nerve may
give rise to neuritis,atrophy or blindness.There may ultimatel-
y occur incfeasing mental enfeeblememt ,l1oss of memory,convuls-
ions,weakness or paralysis of the extremities,as well as var-
ious special-sense disorders:so that the, patieat has to keep ]
constantly in bed.The appetite in these cases is sometimes un- |
impaired;sometimes,however, it is lost and gyegt emaciation
occurs.Convul sions ,coma,marasmus,or some such intercurrent aff.
ection as paeurmonia or bronchitis may carry offthe patient in
a few months or years.Sometimes the p%tlent recovers and lives
to grow up,though with some outcome ol the affection in the
form of muscular or mental enfeebkemetti. In general,hydroceph-
alus is rarely associated with rickets,though the production
of the diseasge may be favoured by a combination of the dilate
d arteries,the low arterial tension,the sluggishness of the !
arterisl circulation,the intease hyperaemia of the cranial ai&
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bones aand cerevral meainres,and liminished removal of the
cerebrospinal fluid from stasis of blood at the periphery.Tu-
mours and posterior basal menin~itis are the most corron caus-
es of hydrocerhalus and it is possible that some syphilitic
taint may be present in certain cases.Apart from the actual
disease,it is important not to confound hydrocephalus with
the enlzrged head of rickets.In the latter affection the head
is long,square and sometimes asymmetrical;in hydrocephalus it
is bulzing,globular in outliae,often pyramidal and the enlarse-
ment,as a rvle,is symretrical in every direction.In rickets -
the actual increase in circumference may he 1ittle above the
norral ;hut in hydrocerhalus there may be an increase of many
inches aad the head,as age increases,grows larser and larser,
The forehead in rickets goes up more or less vertically in
front and at the sides;in hydrocenhalus it i3z hish and nrojec-
ting,with prominent bulging at the tavples,overhansing at tire
eyes and a characteristic promineace at the root of the nose,
The top of a rachitic head is flat;that of = hydrocephalic one
is convex anl ~lobular,with widelv lilated sutures and tense
anterdor fontanelle,the opening up of the cranial hones as the
head enlarces heing compared by Trousseau to the falline hack
of the petals of an openine flower ,With recovery the thickenin.
g of the rachitic head ray diminish graiually and no trace be
left behind,thou~h sometimes it persists for life. Laryngismus
stridulus is one of the cormronest forwms of convulsive disord-
er seen in rachitic children,it heing the opinion of most that
it seldorm or aever occurs in the absence of that dyscrasia.As
indicated,it consists of a spasmodic affection of the larynx
leading to sudden arrest of respiration,such reflex occurrence
beins excited by suveh slisht irritation as that of a draucht
of cold air,crying,laughing,fright,anger,pharyngeal tickling,
excitement,emotion and the like, and lasting for a few seconds
and terminating by a crowing ianspiration from the air being
Torcibly sucked in througl: the narrowed glottis.The attacks ar.
e usually seen at nightime,though not a few cases,in my exper-
ience, have occurred during tlie day when the child has perhaps
been somewhat indisposed,had a tendeacy to cough or manifested
someé sl isht catarrh of the throat or bronchial tubes. At mide-
night,or later,the child awakes with a crowing or whistljng
iaspiration.It starts up in hed and seems to have oreat diffic-
ulty in breathing;this trouble is obviously in inspiration,ex-
piration beine easily and fredly performed.,The eyes are prom-
inent,the lips blue,the skin not infresuently bathed in persp-
iration;the pulse is accelerated,small,at times irregular;ther
e is,if the child is o0ld enoush to reason in the matter,cgreat
alarm;often there is cough of a moreor less characteristic
kiand,it beinz hoarse,metallic,barking and croupy.If the attack
is limited to the larynx,the other muscles not being affected,
the child clutches =2t whatever it caan reach and it often mrabs
at the throat as if there were something there to tear wway.
The skin becomes cyanotic and all the symptoms of suffocation
are present .The voice,thoush not usually abolished,if altered:
it becomes hoarse or husky.In a few minutes the severity of
the attack is passed and the child sinks into a more or less
disturbed slumber.A second attack may ocour the same nisht,or
there may be peace dntil the foll owing wvening. The second att-
ack,if it occurs as it ~enerally does the next night,is usuall-
y less severe than the first;the third is still more mild and
this generally eads the case for the time being.During the in-
tervals, that is duriag the day,the child in the vast majority
of instances sesems little the worse for the night's experien-
ce. There will perhaps be a slight cough,with some indisposit-
ion and less inclination for its usual amusements . But 1in somne
cases there is more marked disturbance of the general health.
The spasms sre more severe,the cramp is not confined to the }
laryngeal muscles but involves other parts,such as the muscles
of the chest and limbs.Durine the intervals of the attack ther.
e is perhaps a2 1little fever,the digestive t?act ig somewhat
disordered,the cough may be more marked during the day and
there may be an increase of the bronchial catarrh present in
these cases.Attacks may take place during the day for several
days,the cough may continue to be croupy and a hoarseness of
voice may be observed.According to my exper1ence,the laryngeal
spasms are mostly of a transient nature;it has lasted for from
a few seconds in the milder cases to several minutes in the |
severe forms of the disease.The spasms are intermittemt and g
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they are relieved By intervals by comparative relaxation of th-
e muscles involved.Evea in the intervals there is,however, a
certain amount of contraction of the constrictors of tne lary=-
AX,30 that relief is not absolute.Two or three days elapse be-
fore the attack may Ve regarded as guite over.In the severer
forms one may see the effects of the malady for a still longer
period,thoush definite seguels are not oftun seen.When the pat-
ient has recovered there is no further disease of the kind,only
perhaps a fendency to recurrence,another attack being excited
by the factors above named,The outlook is,on the whole favour-
able,the vase majority of cases recoveriag;the child sel iom
dies from the affection unless there is some commlicating or
coincident malady.Pudmonary collapse,so often present during
the course of rickets,is increased in probability by laryasise
mus stridvlus and also may be another dangerous factor if the
paroxysms are frequent or prolonced.Els#sser says that the aff-
ection is perhaps the most cormon form of convulsions seen in
a rickety child and this sesms to be the general opiaion in
many quarters;he thinks that craniotabes is associated with it,
though this is usually denied,tliough it may be associated with
general convulsions and tetany;he accounts for its freguent
occurr@énce duriar the night by pressure of the thinned occiput
on the pillow and adds that it can be produced by pressins on
a craniotabic patch on this bone.Gee has studied fifty cases
and,in all but two,found rickets present;the attacks occurred
mostly in males from tle sixth to the eishteenth moath,Jacobi
maintains that the affection is in the vast majority of insta-
nces a rachitic expression of meningeal or cerebral irritation,
Bustace Smith denies that there is an exciting cerebral irrit-
ation,but prefers to resard it as a reflex neurosis consejuent
uvpon peripheral irritation existing in rickets and stimilatiag
the irritable nervous tissue., The bragin in rickets not infre(-
uently is affected by an excesszive surply of blood,which in
time ray give rise to hydrocephalus from serous effusion;in
other instances it is markedly anaemic,or there may be and act-
val hypertrophy of the cerebral tissue. The mental condition in
this disease has been the subject of much discussion,some stat-
ing that it is brisht ened,others just the reverse.It d4ds pogsihi
® that rickety children,being quiet and inlisposed to play with
children of their own age,mix more with aiult persons and are
therefore apt to become very knowing,thoush they are really
usually dull and of defective intellisence.The more frequent
tendency of the disease is to induce a coandition 6f letharsy,
for the brain and blood-vessels svifer deteriorstion from the
genersl systemic malnutrition obtaining.The patient rrefers to

sit quietly by itself,often with its legs crossed like a workin
-2 tailor,in the so=-cnrlled pagoda attitude,which same markedly
contrasts with the normal activity of a healthy child that is
ever on the move.The fact that backward children have suffered
from rickets in earlier 1ife has been proved by numerous writ-
ers.Bourneville(Arch,fe Neurol.,1903)has shown that,in combin-
ation with t¥weliness of spirits and some precocity,a certain
amount of mental enfeeblement exists.In 435 feeble-minddd chil-
#een he,with Leraire, found certain signs of rickets preseat in
34;in the latter the defects were not congeaital,but were fir-
st appreciable from the eighteenth to the twenty-fourth month,
the exciting cause not infrequently being an attack of gastro-
enteritis er bronchopneumonia.In & few cases so complicated,
deformities of bones alone resulted instead of mental enfeehle-
ment ,sucgesting that the same toxic or infectious asgent was at
work ,though productive of differeat results.Wo stigmata of de-
generation were found in the rachitic children,any congenital
element of eblology beins therefore out of the question.Thack-
ery,whose head was of peculiar shape,has been cited as an inst-
gnce of rachitic ment al precocity;Jenner has opposed this view :
and says that extrerely rachitic children are almost always de=- |
ficient in intellectual capacity and power;they are not idiots;
they sow no signs of idiocylthey resemble rather children of"
low intellectusl capacity and power much yvounger than themsel-
ves.He ascribed the error to the fact that rickety children,re-
woved from the companionship of blhher children by reason of
their physical defects,woull spend a lot of tbely @ime in the
company of adults and would catch their peculiarities of expr-
ession,their moods and even some perhaps of their ideas.The
same autlhior described the brain in rickets as affected with {
albuminoid infiltration in cormmon with the 1iver,Sple§n,thymusd$&
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and lymphatic pleads.Lucas(Brit, Jour.Chil  Dis.,i,341)thinks
thet rickety children are more clever then normal ones,thoush
he seems to be at a loss how to accouvat for this;inflvenced by
this view,he suggests that cases of microcephaly should be so
treated that ther will develop rickets,in order to enlarce the
“ead and give the braia more room to srow;he adds that persoas
recovered from rickets,and who have afterwaris proper diet, ot
infrequently show oreater capacity for learning;he thinks that
rickets and syphilis are the two sreat causes,however,of phys-
ical deterioration in the metropolis of England.The rickety in-
fant is not infrequently very backward in learning to talk,wh-
ich fact would point to letharsy or impairment of the mental
faculties and perbaps justify a positive diagnosis in the pres-
ence of other indicative signs of the disease;talking efforts
should norrally be rmade ahout the sixteeath month and markedly
progress up to tie end of the third year Renavlt(Th.de Paris,
1903)presents a careful study of the mental and cerebral cond-
itions ia rachitic infants and points out that the large brachy
-cephalic head,with protuberant forehead,differs from the deg-
enerate skull,which is often asyrmetrical in shape and of obli-
que formation;he warns against the theory that rickets is tle
cause of enfeeblement of the mind,but allows that the latter an
-d the former may be caused by various toxaemic processes of
infancy.Ritter v . Rittershain has measured many children's head-
s and finds that,as a rule,the skull in rickets is no larcer
than in aormal children of the sare age.Shuttleworth(RBrit.led.
Jour.,0ct.3,1903)does not believe in the mental precocity of
rickety childrea and states that he has seen the poorer child-
ren duffer from much hehetude from general malnutrition,some
of the cases beins even weakminded,though it would seem that
amongst the children of the well-to-do classes abnormal mental
development may occur.Smith comes to the conclusionn that,zpart
from all physical changes,"the behaviour of the rickety chilad
is very characteristic®and of itself almost sufficient to warr-
ant a diagnosis of the disease.He goes on to remarks that the
"quiet,the repose about him strike the observer at once.Such a
chill,if able to support himself,will sit for hours,his legs
stretched out straight before him on the floor,perfectly cont-
ented if only allowed to remsin unnoticed,Al1l that he wants is
to be left alone.A healthy child delights in movements;a rick-
ety child is only harpy when at rest;his greatest ple=zsure co=
nsists in &naction.To look at him we are irresistibly reminied
of the other term of 1ife,for he arpears to have anticipated
at least one consejuence of the weisht of years and to have
combined the patient endurance of old age with the face and
figure of a child¥Trousseau regards pickety children as poss-
essing precocity and intelligence beyond their years and sugg-
ests that this is due to the fact that the softmass of the cr-
aniuvm favours more easy development of the nervous centres, v
which resvlts in the intelligence being in advance of the age
of the patient .He adds that"these 1little suffering creafures,
who are unable to walk about without assistance,senesmally pos-
sess a greater intellisence"than others and that their physio-
gnomy,so often stamped with sadness and suffering,their expre-
ssion of countenemce,their way of speaking all denote an adv-
anced development of the intellectual facultieslOn the other
hand,Taylor thinks that such individvals are dvll-witted,def-
icient in intelligence and weakminded.Warner(Study of Child,,
233)fails to come across any evidence of precocity in the ric-
kety child and notes that these children afe delicate,grow up
stunted and that about a third of them make dull pupils. The
conclusion which I have formed from actual experience of the-
se cases is that in all probability the mental power is lowered
by such a profound disturbance of nutrition as obtains in ric-
kets;also that any precocity occasionally observed cannot be |
regarded as real or permanent. A nervous accident,phithcularly i
of tender age,vhich has for its specidal feature a spasmodic :
contraction of the flexor muscles of the forearm and back of
the leg,is that known as tetany or carpopedal spasm and com-
mon in rickets with or without the association of laryngismus.
There occurs a tonic spasm of the ruscles of the extrgmit@esi
the calf muscles seem hard,the foot is pointed,the wrist is
pronated and flexed and there is Spasmgdlc contraction of tbe
interosseous muscles.This functional disorder may appear quite
suddenly with spasmodic twitchings of the limbs,though usually gﬁ
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one observes certain premonitory symptoms in the Fform of pric-
kling,numbness ani sensations of heaviness in the arms and le=-
zgs,after which the muscular trouble commences.The thumb is bent
into the palm,the finpers are flexed at their junction with the
gairpus and extended at other joints,producing an appearance of
the accoucheur's hand.This form of contraction is,however,not
always present,the finsers bheinsg sometimes,with the thumbs,tig-
htly flexed.The wrist is bent upon the forearm and the latter
flexed sometimes ugon the arm,which is generally held tishtly
against the trunk.The thighs and knees are extended,the toes
flexed and the foot inverted.The contractions are tonic and the
muscles are hard.Some pain may be experienced during the musc-
ular contractions,thoush not always.In mild cases the spasms
affect only the arms and possibly the lower extremities.It is
usually associated with laryngismus stridulus.In severe cases
the body muscles may be implicated and a condition of opisthot-
onos develops.In the most serious cases the entire body may
appear as stiff as in tetanus,even the muscles of the face bec-
oming contracted and the child seemins tetanised;nevertheless
tetanus is rare and ococurs only late in the course of the dis-
ease.The attacks last for from a few miautesto seversl hours,
or even for many days.They are not accompanied by a rise of te-
mperature,or any serious effects upon the system,anl may subs-
ide for several weeks or months and asgain return;in rare cases
the affection may manifest ktself for months or years,thou-h
the ususl duration does not exceed a few weeks.,It is possidvle
that epilepsy may be induced and oedema of the hands and feet,
due to venous obstruction,is occasionally observed.Many of the
cases have been referred to dilatation of the stomach from fer-
menting food.Burnett(Med.Press,1905,p.54)says that tetany,not
due to gastric disturbances,is invariably orizinated by rick=-
ets and both Bourneville and Devine conclude that dilatation
of the stomach and hyperacidity favour the occurrence of the
affection.Holt considers that tetany and laryngismus stridulus
are very rare in the absence of rickets;and Jacobi thinks that
the majlority of cases are connected with this disease,especial-
1y when there are marked cranial symptoms,such as craniotahes,
laryngismus or other rachitic emppessions,The diagnosis of the
malady is of importance and there are useful phgns which cn
be employed in its accormplishment.Chvostek's symptom,or facial
irritability,is also not infrequently present,even,it is said,
when there are no other nervous peculiarities present.Ilt cons=-
ists of a peculiar irritability of the motor nerves,.This is so
marked that striking a motor point gives rise to a muscular
contraction which may remain for many seconds.When the motor
point of the facizl nerve is struck,a spasm of the muscles of
that side of the face is produced,this phenomenon constituting
the symptom in question,The masseter rmuscle is a convenient
one for the detection of the sign,which is a symptom of consid-
erable moment,being a clear indication of the nervous irritabil
=ity of the child.It is,we have seen,not infrequently associat-
ed with laryngispus;but often it exists alone and is then stro=-
ngly sugeestive of convulsive tendencies.A similar nervous
irregvlarity may sometimes be noted in connection with the mus-
cles of the limbs and other parts., Another peculiar sign is
that called after Erb,consisting of an increased electricel irr
~itability of the muscles and nerves,especially to the contiau-
ous current.A negative polar contraction is occasioned by a
very weak current of a fraction of a milliampére and,if this
current is made stronger,the contraction becomes tonic.The pos-
itive pole opening may also be tonic and there may he an open-
ing tetanic contraction with the negative pole.Hoffmann's sym-
ptom consists of a pecullar irritability of the sensory nerv-
es,which is appreciable when they are pressed upon,sensations
of prickline and of formication being experienced al onr their
course.There is an increase also in the electrical sensibility,
as can be shown by the spplication of a very weak glavanic
gurrent .The gsensibility of the auditory nerve is also abnorrial-
1y increased.Thomasls sig: is a peculiar electrical condition
in which the kathode,when placed over the nerve,produces first
fibrillary,and then tonic,spasms in the muscles supplied hy
the nerve;but when the anode is substituted for the kathode,no
contraction is seen with even so strong a current as five or
seven milliampéres.Trousseau's symptom is a condition in which, |
when the upper extremity is grasped so that the vessels and »
nerves on the inner side of the limb are firmly compressed, i
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after an interval of from a half to two or threc minutes the
hand presents the characteristic appearance already described,
The careless observer may mistake the condition for tetanvs,but
not when he bears in mind the history of the case and the fact
that it has not the grave irmport and exact expressions of that
disease.The spasms are usually restricted to the limbs and are
of comparatively short durationjthere is,besides,no affection
of the jaw or bending of the back.The srasrs in tetany begin in
the extremities and extend up the trunk snd the rmuscles of the
face and neck are seldor implicated;there is,further,no sugpes-
tive wound or injury.The outlook is ,on the whole favouwrable,
despite the fact that it is a distressing and alarming complic-
ation at first sight. Finally,it may be noted that rickets may
leave a lasting impression on the nervous system,particularly
if the child is the offsprine of neurotic parents;though the
rachitis has disappeared,the patient may grow up unduly excit=-
able and emotional,possibly with only sliglt nervous disorders,
such as twitching of the muscles of the hands and face and
pore or less constant restlessness.Disordered digestion,over-
pressure at school and.excitement easily produce abnormal irr-
itability,sleeplessness,as well as night-terrors,leadins to
more serious diseasej;and the convulsive affections of the par-
ent affection may he the precursors of true epilepsy.The pat-
ient may readily fall a prey to neurasthenia or hysteria when
grown up,unless carefully supervised when young.Ti e possibilit
-y of paralytic simulation should he borne in mind;the inabil=-
ity or unwillingness to move the limbs and the tenderness of
the boly when handled may even lead to the suspicion of the
presence of infantile paralysis,though closer investigation
will show that there is no real loss of power inthe 1limbs and
that the knee-jerks and the electrical reactions are normal.
Starr,dealing with this possible confusion,states that rickets
may lead to a sudden febrile onset,with ruch pain and tender-
ness in tre extremities and inability to move.The child,he re=-
marks,is not really paralysed and the tenderness of its bones,
the arpearance of the gurms(he is evidently referring to scurvy
or scurvy rickets) and the sweating,as well as the lack of 1lik
itation of the pain and irmobility in one or two limbs,shovld
prevent this disease being mistaken for infantile paralysis.
The true character of the nervous disorder in a child is apt
to be overlooked ani,unless it is realised that the origin of
the mischief is rickets,- as evidenced by tetany,convulsions
or laryngismus,- no treatment will resuvlt in permanent cure.

Pelvis :

The various rachitic deformitiesgof the pelvis are of
great importance becruvse of thikr effect upon childbirth,Chal-
mers (Phys .Deter.Rep.,240)says that the number of operations
for contracted pelvis have increased in recent years in Glas-
gow,these affiwerning the women who required osteotomies as
children a generation ago.The number of such operations,howev-
er, is,in general on the decrease,so that the outlock for the
obstetrician of the future is not vnpromising.Owing to the
softness of the pelvis bones in this disease,the improper use
of tight napkins may give rise to deformities of these struct-
ures and pads,if firmly applied between the tighs,may wedge
out the lers and produce curvature of the femora.The risk of
this should be recognised even in the case of non=-rachitic
infants.It is by no means invariably a simple matter to discov
-er the peilvis deformities due to rickets,as the bones are not
eagily felt in very youns children.In common with the rest of
the osseous system,the bones are soft and there may bhe thicken
-ing of the ilia about their edges.The pressure of the spine
and of the abdominal organs downwards,acting conjointly with
upward pressure from the legs,crushes in the softened bones,
with the resvlt that the whole pelvis has a distorted and stu-
nted appearanceThe alterations induced will,in gerersl depead
upon the age of the patient at the cormencerent of the disease
and the decree to which ossification has advanced,arrest of
developrent and distortion beinm comronly observed;the posit-
ion of the child and its ability to walk will also have an
important influence.One of the cormonest deformities is that
known as the flat pelvis,in which the iliac fozsaeare flatter
than normal and of forward incl ination;it is not infrequently
contracted as well as faat,because of the arrested develop-
ment ,though softening of the bones is not a marked feature,




What 1s termed the iafantile pelvis is soretimes produced by
rickets through arrest of development,thoush also without much
softenines of the hones.Rone softenin~ is best seen in the sacr
-um,vhere it ~ives rise to the so-called reniform or kilney-
shaped pelvis or brim,The sacrum sinks between the ilia =nd its
promintory is rotated forwards.The pubic arch is widened ani,in
comparison with the normsl relvis,the relative size of the tra-
nsverse diameter at the brim and of the distance between the
ischisl tuberosities is increased,the general effect of =11 th-
is beins to occasion a shallow passage.This form of pelvis is
produced hefore the child can walk:lence the relative widening
of the cavity,especially at the outlet,counterpressure at the
acetabula havines little influence.Tie weisht of the body in the
sitting position,plus the counterpressure of the tuber ischii,
occasions the widening.There is a dimiavtion in all +lie dizwet-
ers of the generally contracted pelvis,thouch there is no chan-
ge in their relative proporticns.Occasionally the conjugate di-
ameter is contracted more than the others,The iliac fossae lo-
ok Fforwards,but the pelvis is not flattened.This form is pro-
duced late in childhood after the child has comrenced to walk;
the tendency to widening and flattening is then counteracted
and there is a certain amount of safteming of the sacrum and
ilia in this kind of deformity.The triradiate or pseudomalacos-
teon form of rachitic pelvis is produced after the patient be-
gins to walk;in it the acetabula are forced inwards =nd soften-
ing of the bones occurs.In the case of the scoHliotic obligue
pelvis the curve is senerally to the right in the dorsal regi-
on,to the left in the lumbar part of the spine.Owing to the
lateral displacement of the line of the body-weight,that side
has to bear most of the weight,with thickeninc of the bones and
muscles.The acetabulum is pushed more on this side and the sym-
physis pubis is displaced towards the opposite side.Certain
cases show irresular deformities,or pelvic crumpling as it is
called.
Pharynx

Spinal deformities may be associated with the presence of
adenoids in the nasopharynx,as I have often observed.Indeed,
rickets is one of the affections in which such growths and hyp-
ertrophy of the tonsils should always he carefully examined
for.Some writers contend that they are dve to lack of exercise,
but it would seem that they are part of the general hyperpiasia
of the connective tissue of all the glandular structures of
the body;if the fibrous component preposderates,the tonsils may
be as hard as a fibrous tumour.These en]l argenments may interfere
with swallowing,as well as the free entrance of air into the
windpipe,and they and their associated nasopharyngeal growtls
and catarrh are sufficient to give rise to deformity of the
chest in the shspe of pigeon~breast. In every case a radical
operation should be advised.Deafness not infrewently results
from obstruction of the HEustachian tube and children with en=-
larged tonsils are more apt than others to contract infectious
diseases,such as scarlatina and diphtheria,which not infrequen-
tly prove fatal .Mouth-breathing,snoring and nasal voice are co-
mron and characteristic phenomena and the widely open mouth
gives these individuals a characteristic physiognomy.At pubarty
these tumefactions tend to take their departure,though it is
advisable that this be anticipated by early operative measures, ;

Respiratory Organs ’ !

We have already seen that the shape of the thorax is not
without influence upon the condition of the respiratory organs
within.The lungs of infants are cormparatively small and the
air-passages narrow,the domphshaped diaphragm azcending higher |
in the thorax than in the adult.The chest yields readily to ’
lateral pressure,as it has little power of recoil:so that,owlng |
to the smallness of the lungs and the delicacy of the bronchi
and vesicular tissue,which are easily stretched or collapsed,
any obstruction is very apt to ~ive rise to atelectasis or em-
physera.The spinal and abdominal muscles are also accessory to
the act of respiration,which is governed by a speclal centre in
the medulla and auvtomatieally performed independent of afferent
stimili,direct stimulation occurring from the access of venous
blood.Anythins interfering with the respiratory movements,or
any obstruction to the pulmonary circulation or even the conron-

1y present anaemia of this disease,interferine with the notmal
interchange of gases in the blood and the alveolar alr, i1l
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produce venous blood and so rive rise to particular effects
upon the system,In short,the delicate respiratory mechanism,
dependent as it is vpon the due association of the various tis-
sues ol khe hody,is easily throwa out of sear and respiration,
like all the other systemic functions,must perforce operate
under a severe haandicap in a rachitic child.The narrow and com-
phfiessed chest,the soft inelastic ribs,the protuberant ahdomen,
pushing up against the diaphragm,and the enlarged liver and
stomach and intestines,ditended with gas,interfere in the ricke
ety child with the normel act of respiration,which is still
further hampered by the atonic condition of the abdominal rus=-
cles,The respiratory act may also be adversely prejudiced by
the spasms of laryngismus stridulus,or by any catarrhal state
of the bronchial or =lveolar tissue,c=using obstruction to the
free entrance of air:so that the thoracic wall is drawn inwards
laterally to a still gfeater desree,«ith the result that tie
proper expansion of tpe lungs is obstructed.The diaphragm part-
icipates in the flahby condition comron to all the muscles and
the crowding up of the abdominsl viscera serves to hamper its
freedom of action.It never completely loses its fulcrum,however,
because the encroachment of tlie enlarged abdominal viscera into
the base of the chest keeps the lower costal arches supported
and widely expanded at the same time.The spine is lax and th-
erefore cannot render assistance tnd the mechanism of the inter-
costals is almost paralysed by the softening of the thorax,as
well as by the want of support usually afforded by the ribs
and normal interpsseous spaces.The loss of abdominal power,to=-
gether with the weakness of the dorsal muscles,causes the chi=-
14 to be unable to adopt the erect posture and the force of el-
astic recoil is diminished;the diaphragm,not having any rigid
fulerum,- as in adult abdominal atony,- cannot force down the
contents of the belly and the expiratory elastic recoil is
diminished to an equal extent ,It is therefore evident that the
act of respiration in the rickety child is perforred under most
disadvantageous conditions,to which rust be added also the
great tendency for catarrhal coenditions of the musous membranes
of the bronchi and lungs to occur,which are readily excited
during the course of the disease and constitute a special dang-
er to 1ife.The rickety child is always catching cold;its nuc-
ous membranes are in a sensitive,irritable and unhealthy state
and readily attacked by the germs of disease.The embarrassed
respiration resuvlting from the alterations in the chest wall
and diminished cpacity cf the thoracic cavity,leadsnggto defic-
ient aeraticn of the blood,produces,according to its severity,
dyspnoea,hyperpnoea,orthopnoea or asphyxiajyin some cases inter-
ference with the respiraticn is marked.The general perversion
of nutrition obtaining in rickets in itsel f predisposes to
bronchial catarrh conseguent upon deforrmities of tie chest and
weakness of the respiratory ruscles,with rossible culmination
in acture bronchial inflammation,bronchopnevmonia or collapse
of the lung tissue.Enlargerent of the tonsils is,we have seen,
frequently present in rickets ani the sare,topgether with naso-
pharyngeal growths,may further interfere with the entrance of
ajir into the lungs.In the case of bronchitis the contents of
the swollen bronchisl tubes will impede the proper circulation
of air;the air imprisoned in the alveoli becomes absorbed and
the vesicles collapse,particularly at the roots of the lungs
and in the midile lobe of the right lung.To supply the deficie=-
ncy compensatory emphysema ocouns,the support of the adjacent
1obules being withdrawn.,The result of this is a loss of capill-
ary area and consequently of aerating pulmonary surface,which
will render the respiration still more feeble and inefficient,
There may also be collapse of pulmonary tissue from hyperscol-
iosis.Some mention has & ready been made of the production of
grooves in the chondro-costal articulation areas,with project-
ion of the breast bones.To fill up this space the air cells are
distended during inspiration;emphysema is thereby produced at
the anterior edse of the lungs in the parts which are least sup-
ported.Durins the intske of alr the beadings on the ribs,which
project inwards,press upon the lung and prevent the lobules fro-
m becoming distended and ia this way there is occasioned a
collapse groove corresnonding to the rickety roaary.It very
often happens that the bronchopneumonia or bronchitis of rick=-
ets seriously threatens the 1life of the child.The respiratory
miscl es are weak and the ribs softened;the lower ribs are evert- .
ed,rendering, especiglly in the presence of the characteristic @4ﬁ
A——— e - e




94
"pot=belly",the moverents of respiration less efficient .A kind
o¥ viclious circle is thereby iniluced.0a account of these nrech-
anic#l difficvlties and defects tie lun~s is imperfectly filled
witi. air and the collapse thus indced favours the occurrence
of bronchitis and further atelectic conditions.The superadditic
-n of catarrh of all the mucous membranes of the body renders
the mechanical deficiencies worse,Further,the rachitic child is
usually badly nourished,very often lives amidst vabygienic sur-
roundings and is very liable to a variety of dangerous debhilit-
ations,.Some of the cases closely simalate pulmonary trberculos-
is,especially when such pglanis as the thyrmus sre enlarced in
addition to the chest lesions and the adenoppathy may in itself
be the cnuse of fatality.These patients are apt to = ffer from
astlma or tuberculosis in after-life and there nmay then he
gastrointestinal or other chronic catarrhs.Chronic bronchial oat
-arrh or bronchopneumonia may be occasioned by tlie smsllmess of
the lower half of the contracted chest,which affections are
still further predisposed to by the tumefaction of the tracheal,
bronchial ani mediastinsl glaads,the dulness over which may ’
give rise to g suspicion of tuberculosis,esrecislly of there is
wasting of the body at the same time.The tvpe of resiration is
often altered in rickets.The norr=l sequence im an infant is a
short insriratory act,a moderately-long expiratory one and a
short pavse.It may becore inverted,with the resvlt that the ex-
piration is prolonged,the inspiration short and jerky and the
pause abnorrmally long.The type of breathing is abdominal and
inferior costal,one great peculiarity of infantile resriraticn
being its extreme rapidity and preat versatility of form. Even
when there is no evident pulmonary disorder in existence,the
breathing is rapid and shallow,possibly owing to some irritate
ion of the resrniratory centre.The rickety child sometimes pre-
fers to ~o to sleep in a kneelino position,- genu-pectoral,-
with its head on the pillow,a position often adopted by the
subjects of cardiac dyspnoea.Ia rickets,owing to the atony of
the muscles,the belly remains motionless and protudes very lit-
tle durine inspiration.This,together with the failure of the
upper part of the chest to expand,throws all the work on the
midriff,the only active respiratory movement being inferior
costal .There is no normal inspiratory expansion,but the action
of the muscular structure just named cauvses recession of the
thoracic wall,which males room for re-expansion during the
next expiration,This probably can be explained by the fact that
the lowered resistance of the ribs and cartilages is more rea-
dily overcore by the atmospheric pressure than by the imperfect
expansion of the lungs:so that,instead of an increase of the
volume of the lung,there is a recession of tle chest during in-
sriration,which can be measured to some extent by She depth of
Harrison's groove.Very often,owing to collapse and emphysema of
the lungs,the rickety child suffers from dysrnoea and cyanosis,
Carmichael regards chronic cough as one of the most common syme-
ptoms of rickets and holds that,whenever a youns infant suffers
from that symptom,there is a presumption in favour of the dis-
ease , Duklesky(Arch.Ped.,1904,p.790)writes of a new sign which
he terms "polypnoea",by which he means rapidity of breathing,
the respirations being in his cases increased variously from
56 or 80 to 118 per minute.He says that the sign in produced by
either irritation of the respiratory centre in the medulla by
the excessive amount of carbonic acid in the blood,by the dim-
imition in the size of the chest,or by the hyperexcitability of
the central nervous system induced by rickets,all his patients
fecovering under proper treatment of the underlying disease
named.Jacobi says that ,though the heart is of average size,the
arteries are abnormally large and there is a lowering of the
pressure of blood,which gives rise to a slow and sluggish cir-
culation in the respiratory organs,with a tendency to congestio-
n and catarrh.Trousseau dwells upon the marked interference
witl. the respiration in some cases."This habitual oppression",
he says,"is a constant phenomenon in confirmed rickets,partic-
ularly when it occurs during the first two years of 1ife.At a
later ape,that is to say in children of three years,it is an
exceptional phenomenon.In the very young infants it exists in
an extreme degree.,Bear in mind that at a very young age the
disease first anpears in the chest,which is the seat of the
earliest deformities;while in children who have begun to walk
they are first seen in the lower extremities;the degree to
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wiilch the thoracic deforritics proceed and the extent to whic
~ B the play of the resviratory organs is embarrassed $hould
also be rererbered.The embarrassment of the respiration,which
plays so strong = part in *he disturbaace of nutrition by ren
-dering irmerfect the process of haematosis,makes rickety more
lisble than other children to acute pulmonary affections,bron-
chial catarrhs,catarrhal pneuronia,which,ia consequence of the
obstacle to free iansniration occasioned by the thoracic deform-
ity,assume a very great degree of zravityl he aids that he has
found that consurption of the lunss is not often encountered as
a complication of rickets.According to Wachsruth,carbonic acid
in the Tlood 1sads to a chronic intoxication provocative of all
the rachitic lesions, : '

Scapulaa

The shoulder-blades are apt to be thickened in rickets,
egpeciallvaldng their lower border; their anterior aspect way
be more concave than normal or perhaps too round. If there is
much deformity,proper movemeimt of the shoulders may be interf-
ered with,

Skin

Various affections of the cutaneous system may be observ-
ed in rickets, some of them of a more or 1less troublesome cha=
racter .It occasionally happens that there is a more or less
genernl hyperaesthesia; but the presence of this would indic=-
ate a complication with some other affection,such as scorhutus,
though it would seem that it can appear independent of the
latter. Trophoneuroses, local ischaemia, coldness and cyanosis
of the limbs have also been seen, The skin of rachitic childr-
en is usually pale and flabby; but not infrequently there is
an abnormal amount of fat,so that the patients appear to be
extremely plump and well-nourished for their age, Sometimes,
however,there is rreat emaciation,especially if there has been
a tendency to wasting from syphilis or other disease.Perspir-
ation,especially ®# the head,is a very early symptom;it is usu-
ally seen at night and may be so profuse as to soak the pillow.
Some avthorities have insisted that this head-sweating is con-
nect@d in some way with the hyperplastic changes in the cran-
ial bones,vherezs others maintain that it is due to the action
of some irritant on the glands of the skin of the head or some
reflex nervous irritability .The veins of the scalp are marked-
1y enlarged and by their pressure form grooves in the softened
cranial bones.Sore of the cases do not present any signs of
sweatinz of the nead:so that it is not a pathognoménic as has
been alleged,The sweating sives rise to various sudamina,which
vary in size from a slight eruption to a papular efflorescence.
In addition to ordinary perspiration of the head,there may bne
an excessive secretion of the sebaceous follicles,leadiag to
geborrhoea,crops of miliaria and,if the head is much neglect-
ed, impeticinous eruptions.The hair of the rachitic infant,in-
stead of having the bright and glossy appearance of health,is
not infrequently dry and dull,thin, whispy and of poor quality.
The skin of the hody is,in seneral ,soft and easily irritated:
so that erythematous and eczematous rashes are of frequent occ-
urrence,more particularly about the head and neck,as the exc-
essive perspiration keeps up and unhealthy,sodden condition of
these parts. Nevertheless, skin eruptions are not found in all
cases of rickets;for not infrequently I have seen cases in
which the skin is apparently quite healthy,though rather pale.
Strophulus,- a tooth-rash or papular infantile eruption,- and
kindred dermic lesions are apt to be wrongly ascrived to dent-
ition when really due to rickets, and various rashes on the
body and extremities are somewhat difficult to cure,owins to
their dependence upon the general perversion of nutrition ind-
uced by the disease.The glands of the skin may uddeggo enlarge-
ment and continual scratchine of the body surface with infectel
fingers may lead to crops of boils, which,with the enlarged
glands, are apto occasina muckh suppuration.There may be erupt-
ions of eczema,impetigo,or lichen about the body and,if there
is much gastrointestinal disturbance,urticaria - in an acute
form and sur-estive of a toxaemia - may he observed; these and
other rashes are apt carelessly to be assigned to the.i@fant's
teething.Irritable eruptions, such as prurigo or prurigianous
strophulus, are sometimes in evidence, the latter being charact
-erised by the development of discrete watery papules. The
child is continually on the scratch and the part begins to
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bleed;if t™is condition being allowed to become chronic, it is
possible that later on it ray progress iato the chronic prur-
igo of Hebra,which is almost incurable.The diarrhoea and acid
and slimy motions are apt,in the absence of assiduous care,to
scald or irritate the buttocks,senitals and the back of the
thishstso that in these parts of the child's anatomy various
eruptions are aearly always to he seen,the most coumron being
erytuema, eczema,impetisno and echthyma.The last-mentioned one
may leave such deep and permanent scars that a suspicion of
congenital syphilis may be raised.
Spleen
The spleen is apt to be enlarged in rickets and,post-mort-
en, a condition of fibrosis or hyperplasia may be observed.It
is not peculiar to this disease,as it occurs in such others as
syphilis and the anaemia orisinated by iasufficiency of that
organ,
Stature
Rachitic children are apt to grow up into individuals of
comparatively low stature,owing to the permanent shortenins of
he 1¢mbE/extremities, the rhé¢hdtic child of three years not
infrequently measuring from six to eieght inches less than a
healthy one of the same age.The blighting and growth-limitation
of the hones may culminate in pemanent dwarfism - a condition,
however, sometimes produced by cretinism or other affections.
We have already referred to Guérin's affirmation that the dim-
inution in lensth is so constant that,the dimensions of a
rachitic bone being known,the dimensions of the other compon-
eits of the skeletal system could he approximately determined
with consi derahle @ccuracy.
Stomach and Intestines
We have seen that the rachitic infant's stomach is very
apt to undergo dilatation, which may persist into adolescence
long after the originating disease has been recovered from.Some
of these children have a tremendous appetite and are very thir-
sty - phenomena which have surprised in quite a recent case. By
the continual overloading of the stomach with food,any gastric
catarrh preseat is acsravated and the constamt distension keeps
up the dilated condition of the stomach.There may be a primary
castric catarrli present,thoush more often a secondary one exc-
ited by excessive or injudicious feeding.This leads to the pro-
duction in the stomach of mucus and free acid,which interfere
with the proper assimilation of food,the resulting anaemia bein
-g responsible for the znaemic conditdon of the patient.The
gastric catarrh of rickets is invariably of the acid type,the
neutral isation of which should always be effected as an essen=-
tial part of the dietary.In common with all the mucous membran-
es of the body those of the stomach and imtestines are very
liable to catarrh,which same is readily excited by cold or diet
-etic errors;it is particulariy obstinate to treatment and
exnivits sometiwmes annoying relapses,.Tle intestines,particvlar-
1y the colon,are apt to be dilated;in this way,hbéeover,the
occurrence of inguinal or umbilical hernia or of rectal rpolap=
se may be favoured.,Diarrhoea is a somewhat constant symptom and
ig always aggravated or excited by bad feeding.The stools may
be acid,sreen,foetid and slimy,containing mauh undigested food;
or there ray be plentiful pasty and stinking evacuations defi-
cient in bhile,with flatulence,fermentation,colic and abdominal
pain.Constipation may alternate with diarrhoea and there is a
great tendency for the gastrointestinal disorders td becorme
chronic,especially if the parent rickets is allowed to proceed
untreated . Rickets is said to be the great slime-producer and
its malign influence may perhavs be seen ia the rucous disease
of older children,the dyspepsias and gastrointestinal affect=-
ions sometimes persistiag lono after the bony deformities of
the disease have disappeared and constituting a more or less
continual source of annoyance or danger,
Teeth
The condition of the first dentition affords a guseful
cive to the presence or absence of rickets,in which disease the
teetnh fail to make their appearance at the proper times,the
infant of twelve months not infrequently having toothless gums.
Indeed.a toothless mouth at even the are of ten months should
excite a strong suspicion of rickets and lead to the proper
treatment beins instituted without delay.It may happen,too,that
the infaat cuts one or two teeth prior to the development of
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the disease, ich will lead to an arrest of deatition for sev-
eral monvhs anl afford cosslderarle diagnostic aid.In addition
to their late arpearance,there may he cross=cutting,in which
condition the teeth fail to appear in their normsl sequence;in
all cases there is difficulty over the teething and the teeth,
when cut,are ept to be very brittle,deficient in enamel,- which
is often striped and pitted,~ and prone to early decay dowa to
the alveolar edge,leaving the child with unhealtiyr sturps in
its mouth lona before they can be replaced by the teeth of the
second set and constituting a prolific source of infection of
the buccal cavity and parts lower down,with the usual local
disorders.The development of convulsions is not infrewently
seenin these cases,The second dentition is also apt to present
pecvliarities,the teeth being not unlike the peg-top ones of
syphilis as repards the incisors,but differines therefrom in the
respect that in rickets the malformation in question is essent-
ally an arrest in the development of the enarmel ,whereas the
syphilitic tooth is peoged and possessed of good enarcl. The
two varieties of teeth may occur together,if syphilis be pres-
ent at the same time.Ia the case of rickets,so defective is
the enamel that the roushi dentine looks as if it had beea push-
ed throush a sheath,or the condition may oniy be indicated by
two or threec dotted grooves parallel with the free border,siv-
ing the tooth a worm-eaten appearance,or one like cliffs worn
away by the action of the waves - the so-called tidal-mark
tooth in contradistiaction to the pes-ton one of syphilis. It
is probable that this early dental decay is associated with a
deficiency of lime salts in tle teeth and is sometimes associ-
ated with cataract of the zonular type and convulsions.
. Temperatuvre
According to my experience,the body-heat in rickets is
parely above the normal in the absence of heat-raising complic-
ationsjindeed, I have very often,particularly ina rerasmic or
asthenic cases,found it subnormal,with occasionally slight
evening rises.Broachitis,bronchopnevmonia,acute gastrointestin-
al catarrh or other severe comrlicating conditions, would,of
course be resnonsible for considerable hyperthermia.In general,
even when the child seems very hot and is continually kicking
off the bedclothes,there is little or no elevation of terperat-
ure,
Thymus Gland
The thymus is sometimes found enlarged in rickets,partic=-
vlarly in convulsive cases, which fact may have some beariag
upon the nervous anomalies observed,
Tongue
Rppzedntly there is nothing characteristic about the cond-
ition of the tongue in rickets;it is usually clean,thougi some=-
times slishtly coated,when,if nocturnal grianding of teeth and
nasal irritation be present,the presence of worms may be err-
oneously diagnosed and treated in the usual cathartic way.When
there is much catarrh of the gastroiantestinal tract the tongue
is more red than normal and not infrequently sore,especially
at the tip and ederes,where small papules may sometimes be obs-
erved to occur and break down and vlcerate.In certain cases
the so=called geographical tongue is seenj;on the dorsum of the
organ there may be seen little islands,which are red,marginated
and deprived of their epithelium;These patches increase in si-
ze and number and extend backwards to the root of the tonsue,
often healing up and then making their appearaace again.,Parrot
held that they were of syphilitic origin;but this is not the
case,as the islets correspond exactly with the erosions seen
near the solitary glasds and those of Liebherk®¥hn in the intes-
tines and may merely indicate an incompetency of absorption in
that locality and abnormal secretion.
Tubercul.osis
The frequent attacks of bronchitis,to which the rachitic
patient is so prone,may culhinate some day in attacks of asthma
or pulmonary tuberculosis,is an intercurrent and also predis-
posing bronchopneumonia do not prove fatal beforehand.Rickets,
as was formerly supposed,does not protect from tuberculosis,
which latter,in whatever form it is engrafted upon rickets is
almost certain to carry off the child,perhaps very suddenly.
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Urine

I have never knowa the urine to exhib»it any strikine char-
acters in rickets on analysis,thoush it may contain a slight
excess of lactic acid,but no increase in the amount of lime
salts,as a rule.It is generally of a pale-straw colour when
passed ani,in gastrointestinal cases,is s2id sometimes to have
a high earthy-phosphates content . Baumann(Janhr.f.Kinder.,1906,
July 18, p.212)says that there is no increase in the ammonia,it
is of acid reaction and has no peculiarity of odour when fresh-
1y voided,though at times perhaps strong .When catarrh of the
bladder is present,there is 1iability to infectiopwith the
usual germs and irritehility may be observed,Then increased
frequency of micturition will be ohserved,vhich Carriehael(Dis.
of Child.)resards as an early diagnostic sign of rickets.Some
have reported a strone odour of methylamine in these cases,
Fagoe(Trans.Path.Soc.,xxxii)tells of an increase of uric acid
in rachitic urine - an obsgervation which my own experience has
not confirmed.

Vertebrai Column

In view of the rachitic softening of the various osseous
components of this structure and the weakness and flabbiness
of their ligameats, it is not surprising to find that certain
deformities are orone to occur.One of the comnonest of these is
hump-back or hunch-back - kyphosis as it is called.In it the
spine is hent backwards and a hump is devel oped in the dorsal
and lumbar parts,with the usual compensatory curve below it
forwards;the normal curve is increased in the cervical part of
the spine and the head seems to sink upon the shoulders,a pec=
uliar attitude being perforce assumed.The face may even be dir-
ected upwards by this backward falling of the head.It is hmport
-ant that this condition be not confused with the caries of the
spine which usually results from tuberculosis - i.e,, with
Pott's disease.But in the rickety curvation there is more roun-
ding and an absence of the sharp angular projection seen in
tubercular spinal disease.,Further,if the child be laid on its
belly and lifted up by the legs, the curvaturs of the spine,if
due to rickets,will straighten out and disappear;whereas this
phenomenon is not seen in spinal consurption.Holt maintains th-
at marked lateral curvature in children who are not over three
years of ase is usually due to rickets,for the recognition of
which the history of the case and *he condition of the muscular
system would also be of importance .Nevertheless,it sometimes
happens that Pott's disease and rachitic curvation exist tog-
ether at the same time,with diagnostic confusion as a result.
In some cases there is a blendinm of scoliosis with kyphosis -
kyphoscoliosis,as it is termed.Scolies&s alone riny he observed;
if the infant sits on the mother's right arm,the trunk curves
to the left side ani vice versa.,Kyphoscoliosis may compress the
lune and give rise to collapse of the organ,The hump-back and
scoliotic deformity may be appreciated by placing the child in
the prone position and employing gentle traction on the legs,
Many of the cases present such deformities for l1ife.Rachitic
children sometimes complain of spinal pain, a s tom common in
other disenses which should not be confused.Ewart(Brit.Jour,
Chil .Dis.,1ii,157)dwells upon the flexibiliyt of the spine seen
Juring early 1life and shows that it assists greatly in the re-
sniratory function and at the same time gives practice to the
rmuscles,which in later 1ife will hold the body erect.In the
adult the spine is a firm bony column,but in the infant it is
a flexible rod capable of vermiform writhing movements,which
become very notiveable when exaggerated breathing movenehss
are present from any cause, any deformity of the chest,as in
rickets,or obstruction to the proper performance of respiration
reacting with malien effect upon the child's vertebral columa.
In a1l cases,particularly if in diagnostic doubt,search should
be made for the preseance of adenoids in the nasopharynx,as they
are nearly always found and prove sugeestive.
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GENBER4I, CONSIDERATIONS

In most cases of rickets there is 1little or no diagnostic
difficulty,particvlarly if the various osseous anomalies of
the head and chest and limbs,the lateness of walking,the head-
sweating,the nervous disorders and the ~eneral nutritional per-
version be borne in mind.,The contrary is the case,however,in
the early indefinite cases of atypical evolution; and the same
obtains in cases in which only one part of the body or some
particularytissue is affected.Thus,it may harpen that the only
disorder which the very youns infant presents is coastipation
with some anaemiaj;nevertheless,the persistence of such should
raise a susplcion of the disease in the absence of apparent
cause.This remark applies also with equal force to the develop-
ment of inexplicable catarrhs of the respiratory and gastro-
intestinal mucous membranes - not a few of these cases suffer=-
ine fempetually from colds,mild attacks of bronchitis or brone-
chopneumonia,with perhaps reneated attacks of indigestion or
bowel inflammation and even gluttony.There may also he suggest-
ive symptoms observed in connection with the nervous system,
such as nocturnal restlessness,head-sweating,night~terrors,
dislike of bedclothes and convulsions,which latter,occurring in
an apparently healthy child after the age of six months are
usually indicative of rickets when not referable to teething
or similar gmritative neuroses,It is very necessary that too
much importance should not be attached to the fatness of the
child, this being no criterion of the absence of rickets,des=-
pite the assurances of patent medicine vendors and trustful
‘mothers aspiring to prizes at baby-shows.On the other hand,it
is just as importantgto note that ékaciation is no certain
sign of rickets,as the patient may be much attenuated by maras-
mus without the former taint .According to Eustace Smith,"the
head,elongated from before backwards;the square,straisht,prom-
inent forehead;the small face;the beaded ribs;the deformed
chest;the twisted,distorted limbs;the irmmobility and qihiet of
the little creature as he sits ~ if he can sit - with bowed
spine and head thrown back,gazing around him with vacant eyes;
all these characteristicgsymptoms leave no room for doubt as
to the nature of the diseaselIt is the attenuated forms,the
partial varieties and the initial stage of the malady which
require close stmdgtigation hefore rickets can be diagnosed
with something like certainty.The parents themselves may not
suspect the presence of the affection;for,as stated the fatness
of the infant is their great pride.The absence of teeth,often
" at a late age,is apt to be regarded as nothing very unusual,or
at least by no means harmful ,particularly if the family trad-
ition is to the same effect.In short,no alarm is created until
somethine definite of the morbific kind occurs,.Xh is a good
rule that,if the ninth month passes without a tooth beins cut,
the cause should be carefully investigated and will not infre-
quently be found to be rickets.The first thing that alarms the
mother is usuwally delay in walking;it 1s parlaysis she now
fears,though professional examination demonstrates the fact
that the motor nerves are not diseased,as the ruscles,though ‘
weak and flabby,are capable of action and there are other signs .
of rickets possibly in evidence which she has overlooked.The
reflexes are normal in these cases and there has been a gradual
ohset of osseous affections.,Beading of the ribs,though very
common in this disease,is not certain proof of its presence,zs
it mey he fouad in normal children soon after birth from some
non-rachitic cause.The softening of the cranial bones,with
thinning of their edges and separation of the sutures,partic-
ularly if accompanied by a yielding under pressure,may be re=
carided as sugzgestive 6f rickets Holt(Dis.of Chi#ld.,p.267)says
that "the most importamnt symptoms for diagnosis are sweating of
the head,craniotabes,great restlessness at night,delayed dent-
ition andfemlarged fontanelle.All these separately may mean’
somethine else,but collectively they can mean nothing but
rickets"If it is carefully remembered that the latter is a con-
stitutional disease,with a slow and insidious onset and not
merely an affection confined to the osseous system,the diagno-
sis will be made in its earlier stages and the dffection arres-
ted before permanent deforration or dwarfing of the body occur.
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It has often been my experience to find that infants suffer
from continual gastric disorders in early 1ffe due to improper
feeding;in these cases it is often impossible to discover any
signs of rickets,but I, nevertheless,endeavour to keep a care=
ful watch upon the child and warn the rother that persistent
improper or excessive feeding may produvce malnutrition,which
will inevitably occasion the development of the disease in
question.In no case do I feel satisfied if the child is merely
fat and putting on weight when its tissues are faabby aand the
teeth are not being cut at fegular intervals,or when standing
or walking are delayed;in sucli cases I feel justified in mak-
ing a provisional diagnosis of rickets at least.In actual pr-
actice I have found it very useful to mske a sort of tavulat-
ion of the cardinal symptoms of rickets and commit thar to
memory,with a view to ruaning over them when examining a case;
in such a way little of importance is missed and much useful
information is forthcoming in many instances.Thus, anaemia is
a constant and early syrptom and,in the severe forms of rickets
dcute splenic anaemia may be observed.The child's chest is
narrow,there is heading of the ribs,Harrison's groove and prom=-
inence of the sternum,with central depression,may be noticed.
The amalady is rarely congenital and is usuvally encountered
after the sixth month of life.Constipation may be present,but
is by no means a regular feature of the disease, Dentition,as
we have seen,is delayed in the majority of instances.The epi-
physes are enlarged,the extremities bowed and stunted and
there may be prominent swellings or tubercles on the long bones
All parts of thie body are uniforrly affected,as a rule,though
there may be special shortening o” the lower limbs and perman=-
ent dwarfism in later 1ifd@ as a result thereof.The face appears
to be small and ill-developed in comparison with the head,the
shape of which latter is square and box-like,with prominent
Parrot's nodes and sometimes patches of craniotabes and a bald
area on the occinital bone covering.The hand is normal in size,
but may show Koplik's bowing of the fingers,or the beading of
Neurath, and a likeness to a ninepin may be created by the
thickening of the terminal phalanges.The anterior fontanelle
is widely patent and late in closing.There is profuse sweating
of the head and neck at night,as well as restlessness and other
nervous disorders in certain instances.The mental faculties
are apt to ve late in their development,but,though the child
may be late in talking,it may be quite of the average intell-~
igence in later 1ife,The skin is not always affected;there may
be much deposition of fat or eruptions from excessive perspir-
ation or gastrointestinal complications.There may be curvature
of the spine,which is usually of the nature of kyphosis or a
long hump.In most cases the temperature is normal;but in the
~regence of cormplications there may be pyrexia,though a subnor-
mal body-heat may be seen late in the disease.The patient is
late in making efforts at standing or walking and the entire
muscular system seems to be very weak. These principal} syrptoms
are of great importance am regards -
DIFFERENTIAL DIAGNOSIS

Achondroplasia .

This condition may be defined as a lack of development of
cartilage, achondroplasy being Parrot's designation for a form
of foetal rickets in which the 1limbs are short,the curves of
the bones exaggerated,with an absence of the proliferating
zone of cartilage at the junction of the epiphyses;the children
are generally still=-born and the condition is met unlike foetal
cretinism..The trunk is normal ,but of a size more suited to an

individual of larger stature;the 1imbs are exclusively affected |

by dwarfism and the shortness of the arms and legs is particul- -

arly striking &n comparison with the teah of the body which is
of normal leneth,The upper limbs appear to have their attach-
pehts at o level more posterior than usual and seem to hang
back considerably,there being a tendency to hold the arms away
from the body.There is no thickening of the epiphyseal cartila-
ges,The hand is small,square and reduced in all its dimensions;
the fingers are almost of equal length;the last phalanges of
the middl e and index fingers diverge and constitute the charac=-
teristic"rident hardThe face is not relatively small and the
bridge of the nose is bulbous;the features are large and dent-
ition is of normal evolution;the nostrils are gaping and the
end of the nose is bulbous also.The head is of large size and,
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in view of the shortness of the limbs,sives the individual a
peculiar appearance,The shape of the head is not unlike that
of hydrocephalus,being globular,with marked frontal and pari-
etal bosses.The closure of the anterior fontanelle is delayed.,
Mental impairment may not be very marked,thoush the patient is
apt to be somewhat childness,witdh tle stability of the nervous
system easily unbalanced,Taylor(Nerv.Dis.of Child.,p.343)says
that the usual standard of intelligence of these patients is
low zad justifies the opinion that most of ther are weakminded;
whereas equally competent observers affim that an actusl shar-
pness of intelligence may be encountered.The terperature usuall
-y remains norral and no rarked aneemia is found,as a rule.Th-
ere are no dermic anomalies,thoush there may be a redundancy
of tissue nroductive of folds about the legs.The clest is usu-
ally well formed and of normsl dimrensions;there may be some
beading of the ribs from periosteal overgrowth,or affection of
the periosteum may lead to displacément of the cartilage.There
is marked lordosis of the spine im the lumbar region,together
with a tilting upwards and backwards of the pelvis.There may be
retardation of the art of walking;in general ,the development
of the muscuvlar system is not unsatisfactory. Contrasting the-
ge facts with the cardinal symptoms of rickets above enumersted
no diagnostic difficulty should be experienced.
Cretini=m

This is an endemic{soretimes sporadic)disease characteri-
sed pArbdbudarly by goitre and a condition of physical,physiol=
ogic and mental degeneracy and non-development,its subjects
seldom reachins five feet in height;The sporadic is the conge=-
nital forr of myxoedema characterised by the absence of the
thyroid gland,diminutiveness in size,thickness of neck,shortn-
ess of arms and legs,prominence of abdomen,large size of face,
thickness of lips,large protuberant tongue,imbecility and idio-
CY, Anaemis is usually present and takes on the chloratic type
of blood disorder with diminution in the percentage of haemog=-
lobin,the patient being of yellowish-green complexion,There is
senerally obstinate constipation,dating from birth,due to inf-
iltration of the coats of the bowels and resisting all form of
treatment except the administration of thyroid gland,The limbs
are more affected than any other part of the body;they are
shorter than normal and there may be slight curvature of the
bones. Walking is late and coordination poor,though there is
no definite paralysis,but enfeeblement of the muscles.The
general proportions are of infantile type.The hand is flat and
spade=like,usually cold and blue,with short and stumpy fingers
and a puffy and oedematous skin.The head is of small size and
the hair dry,scanty and short,the scalp not infrequently being
of unclean appearance.The anterior fontanelle is late in clos-
ing.The bridge of the nose is depressed,the forehead is low,
the eyehrows are scanty,the palpebral aperture is narrow aand
immobile,the lips are thick and the jaw is projecting.The mout:
is uvsually open a2nd from it protudes a fleshy tonsuezThe teeth |
are late in making their appearance and liable to early decay.
The thyroid gland is small or absent in the sporadic form,
usually enlarced in the endemic.The patients exhibit some var- |
iety as resards mental faculties,sometimes being fmpassive, y
placid and goodnatured,but more often restless,destructive and
vicious,the mental conditicn being,as a rule,one of considera-
ble backwardness.Unless under thyroid treatment the cretin re-
mains little better than an idiot and, even under the most fav-
ourable conditions,he scarcely ever u‘tains a normal standard
of intelligence.The skin is barsh and dry and,unlike the rach- |
itic,the cretin never suffers from perspiration;it shows tlhe i
characteristic inflitration of myxoedema,is swollen,dry and .
scaly and there dre often fatty pads in the supraclavicular
regions;as in achondroplasia,there may be a redundancy of the
tissues about the legs,causing folds in the skin which seem too
large for the bones it covers.Not infrequently there is kyph- |
osis of the vertebrsl column,together with muscular weakness
and laxity of the articulations.The voice has a peculiar nasal |
tone,being harsh and croeking.There is great sensitiveness to
cold,the terperature being always subnormal,though amenable to
the specific treatment .As further aids to diagnosis we have
the history of the case and the therapeutic teet mentioned

above, AJ
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Dentition
The presence of nervous irritation from teething is some=
times supggrested by the fivt uncomrmon association of rickets
with convulsions and nocturnal restlessness,as well as the
other neuroses nared.Tetany and laryngismus stridvlus invarisb
-1y sugeest rickets and are never referable to cuttins the
teeth;we have also in rickets the characteristic shape of the
nead,the contracted chest and the osseous affections of the
extremities,so that the diagnosis should not he long in doubt.
Bpilepsay
There are cases in which the convulsive seizures of rick-
ets may be erronecusly assigned to the above affection;but the
distinction should be effected by the history of the case and
the order and character of the spasms.
Fracture
The roughness and irregularity of the surface of the hone
consequent upon greenstick fracture ray excite a suspicion of
rickets;but confusion should he obviated by recogaition of,in
rickets,the thickening of the epiphyses and the presence of
sueh other synptoms as beadine of the ribs and sweatine of the
head,as well as a careful study of the history and circumstan-
ces of the case.
Hip Dislocation
The presence of rickets may sometimes be simulated by
congenital dislocation of the hip,as the child is usually in
the latter knock-kneed and walks with the toes turned inwards.
But in hip dislocation of congzenital origin the head of the
femur is found to be 1lying dutside the acetabulum in the iliac
fossa and the great trochanter is situated at different or
abnormal levels; further,the latter can usually be drawn upw-
ards and downrards without painful sensations,which,obviously,
would be impossible in the case of rachitic deformity of the
thigh<bone.In all cases of doubt careful measurements should
be taken of the affected 1limb and the patient submitted to
skiagraphic examination,
Hydrocephalus
The presence of chronic hydrocephalus is sometimes sugses
-ted by the larce size of the rachitic head; but the square
one of the fhemer affection should not be confounded with the
globular one of the latter,which also presents a greater wid-
ening of the cutures and fontanelles and shows a greater dis-
proportion between the head and the face;there is no sensation
of thickening of the bones of the vault of the skull on palp=-
ation and,in contradistinction to the depressed anterior font-
anelle of rickets,that opening if more patent thejthe case of
accurul ation of ligudd in tle head.In those cases in which the
malady corrences after fontanelle closure it may be impossible
to distinpuish the two conditions,anythine like certainty of
distinetion only being achieved when there occur séghs of
pressure from increased tension of fluid in the cerebral vent-
ricles . When the two diseases co-exist the diagnosis is also
far from easy;but hydrocephalus ray be excluded so long as
there is depression of the anterior fontanelle observed;furthe
~-r assistanne may be derived from the presence of rickety chan
-ges in other parts of the hody and,finally,the diagnosis
should be accomplished automatically by the obserwvation of pro
-gressive enlarcememt of the head in hydrocephalus.
Marasnms
The above and various disease cachexias are apt to occas-
ion some diagnostic difficulty in the case of the superficial
observer.There may be some vncertainty of recognition,for in-
stance,if,during the evolution of rickets,there has been prol-
onged and actte sastrointestinal catarrh,with the usual severe
wasting = this being particularly true when it is impossible
to detect enlarsement of the epiphyses,beading of the ribs or
osseous deformities in their incipience.But,in the case of mar
-asmus,a previously healthy infant comrmences to show progress-
ive loss of flesh and slowly wastes away.The subcutaneous fat
disappears,the skin is dry and inelastic and the face is small
and wizened like an aged individual .The rectal terperature is
normsl,the bowels are irregular,the stomach is dilated,the
appetite is enormous and yet starvation of the tissues is obs-
erved.The nervous symptoms are twitching of the face,rolling
of the yeballs,licking at the bedclothes and convulsive atta-

cks.Sweating,if present,is general all over the body, but not ‘J
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confined,as in rickets,to the head and neck.In tle final stac-
es of the disease tliere may he oedera of the face and extrem-
ities.It is important,if rossible,to avoid confusion of the
affection with rickets,as the marasmic child is able to digest
only small amounts of fat and,contrary to the rachitic,requir-
es a fat-poor diet with a sradual,but slow,increase in the per=-
centage of proteid,particularly the soluble adbumins.In all
instances the history and circumstances of the case willY call
for very carefuvl study and it is therefore desirable to make
the diagnosis previsicnal at first.
Mongolism

This is a congenital affection of very slow evolution with
anaemia, the prominence of which is intensified by the occurr-
ence of scarlet natches on the cheek,siving the impression of
the application of rouge.Examination of the blood shows a mar-
ked diminution in the haemoglobin percentage.The long bhones are
shorter than normal and there is considerable laxity of the
joints,which are uausually loose and mobile,owing to the slack-
ness of the ligavents and increased tone of the muscles acting
thereon,The subjects of this disease are small at birth,but
they are not invariably the subject of constipation thereafter.
The patients are usually smiling and good-tempered and make
strange grimaces;the smiling face of the Mongolian idiot seems
to sugoest the possession of some secret source of joy,in mark-
ed contrast,indeed,to the sad countenance of the cretin sugs-
estive of the bharbouring of a secret sorrow.If the child atte-
mpts to smile the peculiar wriakling of the skin of the face
makes the expression more horrid than pleasing.There is a great
tendency to the deposition of fat about the period of puberty.
The head is brachycephalic,small and short at the hase,the ant-
teroposterior and lateral diameters being slmost equal .The occ-
iput is flattened and there ig a falling-in at the temmles.All
the fontanelles and sutures remain open longer than normal .The
bridze of the nose is depressed and the aperture of the eyeli-
ds 1s a long narrow eblique slit as seen in Chinese natives,
The mouth is small and usually kept open;the tongue is large
and protuding and not infrequently the subject of fissures.The
teeth are late in making their ammearance,The high arched pal-
ate is a strikiang feature of the disease;the nasopharynx is
small and the child generally snores loudly when asleep.The
hand is small and tapered;the second phalanx is smell and there
is a peculiar crooking inwards of the 1little finger,There is
delay in acquiring the art of walking and,in the absence of
proper management of the limbs,lack is power of co-ordination
ig observed.There is a certain amount of enfeeblement of the
mental faculties in these cases;though the patient is lively,
it is apt to be an imbecile or an idiot and,incontrast to what
obtains in the cretin,the administration of thyroid gland prep-
arations does no good;the general condition is one of placid
backwardness,the patient being quiet,not addicted to crying
and seldom vicious.The temperature is subaormal,though this
feature is not no pronounced and persistent as in cretinism,
These individuals are not infrequently born with some disease
of the heart, a club-fooct or an imperforate anus.There is
usually a normal cutaneous surface,no myxoedematous anomaly
being observed.Some 6f the cases develop squint or have cont-
inuous nystagmic rolling movements of the eyeballs.Bearing
these facts in mind,no diagnostic confusion should be exper-
ienced.

Osteomalacia

This affection,being one of adult life,progressive and of
peculiar etiology, should not be mistaken for rickets.By chan=
ce,however,it may be seen in children in the form of consider-
able softening and bending of the bones,but without the enlar-
ged epiphyses, rachitic head and other features of the essent-
ially juvenile disease.Some of these cases,it may be,are probab-
1y varieties or relations of the adult malady above named,thou-
gh in certain instances a condition like the puppy experimental
osteoporosis may be seen in very young persons.A careful study
of the case in all its bearings,however, and the eourse of
evolution of the same should eliminate all such apparently con-
fusing conditions from the diagnosis., .

' Osteounyelitis
It sometimes harpens that rickets affects only one hone

and then syphilitic inflammation of bone or periosteum may be _ﬁJ
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simulated. But acute septic osteomyelitis gereral lv commences
at the end of the disphysis anl the rise of temperature,angpur-
ation and other inflarmatory signs will soon zive a clue to the
nature of the existians affection.When the tihia is attacked,a
congenital bone syphilis may be sugrested.But the syphilitic
tibia &8s not curved,hut swollen,nodulat ed and deformed by summ-
atous or osseous depositions;whereas in rickets there is dctual
curvature of the bone, particularly in its lower third,a sabre-
like structure bpeing formed, ]

Paraiysce

The paralyses seen after an attack of diphtheria is some-
times not vnlikely to lead to an erroneous diagnpsis of rickets.
The former may occur in cases of a mild type when the throat
symptorms have been overlooked or were too trivial to call for
examination and treatment.But,in view of the existing laryngeal
or palatal afifkdtatdon,there is usually some zlteration of the
child's voice in the form of a sort of nasal hoarseness,there
may be a toneless cough and some regurgitation of the food thr-
ough the nose.Not a few of these patients develup a squint and
the patellar reflex is usually lost.In rickets,however,the
muscles,though yeak,are not paralysed,as the child can use its
limbs freely,the disinclination for walking and general debil-
ity being merely the fesult of muscular malnutrition.In s'ort,
the rachitic condition in gquestion is but a pseudoparalysis
from general constitutional debilitation,

Infantile paral ysis, or actite aanterior poliomyelitis,may,
in certain instances,be set down as rickets.The fomrer occurs
during the first or second or thirdyear of 1life,being seldom
seen after the fourth year or in grown-up persons,The affection
commences with onoy a very trivial amount of temperature rise,
which may escape attention;there also may be convulsions,vasue
pains,arthralgia and formication,Then there occur inertia and a
general paralysis,which later gradually diésappears,to fix itse-
elf upon certain rmuscles, Next there develops a flaccid paraly-
sis of one leg or arm,with abolition of the reflexes,preservat-
ion of sensation and vesical and rectal functions,- sphincters
being unatfected,- without eschars or trophic disturbances.The
lower limbs are more often paral ysed than the upper;rarely do
heriplegia or crossed paralysis ococur.A single muscle or single
grounof muscles may he affected » e,g,,anterior muscles of the
leg or muscles of the calf.This limitation of action is noticed
only after the lapse of a few weeks,the child limping,dragging
the leg and refusing to walk.The joints are vnaffected.At first
the contractility to electricity is diminished or abolished and
later the paralysed limbs may become cold, purple,livid and moi=-
st .Sometimes ulcers or eschars accompany this local asphyxia.
Atrophy is not seen before a month or sometimes six months;the
muscles are soft,flaccid and emaciated,the limb is thinner than
its fellow.The atrophy cf certain rumscles and the badly balanc-
ed action of thieir antagonists result in bad positions,such as
clubfoot .There may be abnormal mohility of the joints,which may
take on the flail characters.To make up for these defective att-
itudes of the extremities,tle spinal column may be in lordosis
or kyprhosis.The presence of the reaction of degeneration in the
affected muscles and the meneral features of the case should
suffice to make a diagnosis from rickets easy.

Paraplegia shoudkd give rise to no difficulty ian distinct-
ion,as in rickets the power of movement of the legs is present,
there are no signs of degeneration and no girdle pains,

The possibility of the presence of pseudohypertrophic par-
alysis may he sucgrsested in certain rickety cases with marked
lordosis.The affection commences with & lack of power in the
lower extremities,the child becoming easily tired,spreading his
feet far apart,walking badly and leading his body back after the
style of lordosis.Later the pseudohypertrophy a-pears,the calv-
es enlarge and become as hard as wood,the thighs,buttocks,shoul-
ders and arms then become affected;there may re atrophy of the
upper extremities at the same time as hypertrophy of the calves.
The disease may extend to the face and tongue;it is not infreqg-
uently limited to the calves and always leaves the anteroexter-
nal muscles of the leg,the pectoral,the rhomboid and the cervic-
al muscles unaffected.The hypertrophy reaches its maximun in
about a vear and a half or two years,then the pardl ysis progr-
esses,prevents walking and extends to the upper extremities.If
the child lies down,he can only rise by placing his hands on
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the tirighs and clamberins up with difficulty.In the recumbent
position the lordesis disappears.When erect the child has to

balance himself to maintain his equilibrium,swings himself ab-

out and walks upbh his toes;flat-foot or other like deformity
appears.There 1s diminution of electric=l contractility,but no
1oss of sensation and the tendency of the disease is towards

ultirate fatality.Unless the rmuscles are only slightly prominent

or only slichtly so,there is little difficulty in diagnosing
the conditinn from rickets,which,however,has the usual special
signs.
Pleurisy

This affection in certaia cases has contingent anomalies
somewhat sugcestive of incipient rickets;but its recognition is
effected by the history of the case and the absence of the
classical features of the the bhone disease.

Polt's Discase
Caries of the spine is nroductive of a humpback condition

which is apt to be mistaken for that seen in rickets,But in the .

latter affection there is not the ansular gibbosity of the tub-
ercular disease of the vertehrae,it being rather a general cur=-
ving of the whole of the dorsal spine,with perhans some lateral
curvation. In mild or moderately severe cases of rickets this
back-bending disappears when the patient iz made to lie on his
face and traction is made gently on the lewer extremities,and
the sare also occurs when ne is lifted up and supported by the
arms;in very severe cases of a chronic character,however,this
fact may not obtain.Caries of the spiinal column from tubercul-
osis is not often seen under the age of eichtecn months;whereas
rickets is often seen helow that age.Tnere is sreat local pain
in Pott's disease and a rigidity which is at first voluntary,
but afterwards enforced by ankylosis;further,there may Betually
be paraplesia from implication of the spinal cord.The ribs atte
ached to the tuberculous vertebhrae are carried backwards,;they
lose their ordinary curvation and pigeon-breast results.The his-
tory of the case and the absence of rachitic indications are of
grezt diagnostic utility;this is also true as regards cervical
and lumbar localisations,while the occurrence of abscesses in
various positions must also be remembered.It would seem that a
lateral curvature of the spinal column is nearly always rachit-
ic,though it may also arise from congenital mal formation of the
vert®brae,static scoliosis,shortness of one lower extremity,dis-
lécation of the hip,contractures of the knee or hip,knock-knee,
and various paralyses producing unequal muscular action;it is:
likewise seen in hysteria,but suddenly vanishes under general
anaesthesia;scoliosis alsw occurs in girls about puberty, from
pleurisy and empyema under suggestive circumstances, and numer-
ous miscellaneous conditions,such as congenital elevation of the
scapula,with attenuation of the overlying muscles,unequal focal
length of the two eves givine rise to a twisting of the body to
the weaker side,nasal obstruction and wry-neck.Finally,it nust
be horne in mind that the two conditions may be present at the
same time,so that frequent careful examinations are regquired
hdfore a definite conclusion can be formed.
Scorbutus

The presence of this disease may be suggested by the ocec-
urrence of a general enlargement of the hone in a chronic osteo-
myelitis so occasioned,when the pain,tenderness and the const-
itutional disturbance are not considered conclusive.In general,
infantile scurvy makes its appearance about the same age as ric-
kets,viz.,between the sixth and the fifteenth months.,In the ear-
1y stage of the former,when there is malaise,fretfulness,anaemia
and malnutrition,it may be impossible to distinguish the disease
from the latter;but pain in the limbs usually anpears early and
suggests the real nature of the malady. The tenderness is chie=-
f1y in the shafts of the bones,the limbs lie motionless and the=-
re is dread of movement or of being handled finding expression
in agonising cries.In the later stages of scurvy the haemorrh-
azic syrptoms are very suecestive and distinctive,such as the
purple bleeding sums,-particularly noticeable around a newly=cut
tooth,~- the subperiosteal haemorrhaces,the puffiness and ecchy-
moses of the eylids and the passage of blood in the urine,all
of which symptoms are never observed in pure rickets;further,
the prompt recovery of the child under antiscorbutic treatment,
which in no sach way influences rickets,should clinch the diagn-
owis in ordinary cases and also when the two affections are
present at the same time.
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Syphilis
I have already noianted out that a definite connection
between the above and rickets has from time to time been alleg-
ed,thou~h disproved.In dealing with a suspected case of syphil-
itic cachexia careful examination should be made for the pres-
ence of the stipmata of the disease,such as chronic snuffles,
desquamation of the skin,cicatrices or mucous natches,.Synhilit-
ic affections usually affect the infant in the earlyv months of
life,not later than the trird month,i.e.,before rickets makes
its appearance,and teethine is usually early.Ian further favour
of Bpphilis we have the history of the parental attack -snd poss-
ibly also one of abortions or miscarriages in the case of the
mother subsequently.In general ,the diagnosis hetween the two
affections should give rise to no difficulty;but,if there be
present marked craniotabes,Parrot's noles ani enlarszedi spleen
incombination with typical rachitic anomalies,it may be concl-
uded that both are present at the same time.In the later months
of infancy rickets is more arparent and the syrptoms of syphil-
is gradvally take their derarture.After six months the detect=-
ion of syphilis hecomes more difficult.Syphilis is a hone prod-
ucer,rickets forms cartilage.Syphilis gives rise to more exten-
gsive and diffuse thickenine of the of the lower end of the dia-
physés,al so nodes and gurmatalIn general ,the lesions of congen-
ited sypliilis appear much earlier than those of rickets and the
later hony changes are not confined to the eriphyseal junctions,
as in rickets.Carpenter(Syphilis in Children,p.73)says that by
twelve moaths of asge the syphilitic wave is at its heisht and
may coatinue feebly for another year;on the other hand,at six
months of age the rickety wave is just begianing to make head-
way and between the first and second years should attain its
maximum,Congenital syphilis usually puts in appearance about th-
e third week,when the nails may be shed and a coppery rash dev=-
elop upon the cutaneous surface of the body.The teeth often app-
ear before the normal demtition period,but are prone to early
decay,this being particularly noticeable as regards the upper
incAsors.There may also be snuffles,syphiloderma and subcutan-
eous gummata.The osseous lesions of syphilis are destructive
and lead to separation of the epiphyses and shaft,as well as
the formation of abhscesses.The early form of osseovs lesion is
acute eppphysitis,with inflammation of the shaft and soft parts
gecondarily.The epiphyseal enlargement of the wrist in syphilis
attacks usually only one bone,thus markedly differing from rick-
ets.Beading of the ribs is seen in both rickets and syphbilis;an
enl arged spleen and craniotabes in a rachitic child should alw=-
ays arouse a suspicion bhat syphilis is present also.It is some-
times impossible to differentiate the craniotabes of rickets
from that of syphilis;each case will therefore have fo e est=-
imated by the presence or absence of other symptoms and further
aid may be obtained from the family history forthcoming.Thoush
craniot abes is one of the earliest signs of rickets,it is sel-
dom seen before the third month and rarely aglso after the sec-
ond year of the child's age.Still says that it occurs in rick-
ets apart from syphilis,but that the condition is agsravated
when the latter affection is present.EBxamination of the blood
for the specific parasite should,of course,be made in all doubt-
ful instances.If the affection be limited to the tibia,it may
be regarded as a lesion of syphilis,in the late hereditary form
of which a chronic osteoperiostitis sometimes occurs in that
bone and produces the syphilitic tibia of Lannelongve.In the
latter condition the bone is not curved,but swollen sometimes
to twice its natural size gmd there is a forward curvation of
the bone like a cavalry sabre,with sometimes a beading ilavaris
2t its lower third.Swelling mear the epiphyseal junction may
give rise to interference with the function of the adjacent
articulation and there may also be ulcers and scars along the
affected bone,with perhaps nodes here and there breaking down
and culminating in a necrotic process.To distinguish thegrach-
jtic curve from the syphilitic one it is useful to recall the
fact that trickets occurs usually under three years,whereas syp-
hilis may be seen up to a much later age.The history differs in
the two affections;in the one we have signs of rickets,in the
other a history of syphilis and its classical expressions.In
rickets the direction of the curve is anteroexternal or antero=-
internal jwhereas in syphilis it is anterior omly.In rickets
the curve is generally located in the upper or lower  third;in
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Syphilis it is in the middle third os the shaft.The crest of
the tibia is sharp;in syphilis it is srooth and rounded.The
surface of the bone in the case of rickets is flat or concave;
in syphilis there is a convexity.
Tuberculosis

The tubercle bacillus may attack the infant and give rise
to affections with a resemblance to those of rickets,though it
used to be supposed that infantile tuberculosis is of ragre occ=-
urrence,Tne presence of enlarged glands in the neck or under
the mamibrium sterni,together with bronchitis or bronchopneumon-
ia,in a rickety child may give rise to consideraile confusion
and it may be almost impossible td differentiate abdominal tub-
erculosis from rachitic bowel complaints;further,during the
time of cutting the terrorary teeth, rlckets often resses unnot-
iced,such expressions of the diseaseé as diarrhoea,gastric cat=-
arrh nocturnal discormfort ,head-banging and convulsions being
erroneously assigned to dentition.Suoh cases call for very care-
ful study and analysis,with bacteriological examinations and
well-directed observations of the clinicml evolution of the
disease,Tahes mesenterica is a very corron disease in poor-class
practlces anl may be sugeested in rickety cases by the enlarged
belly and other local svmptoms But what has just been said
here also aprlies,particularly watching of the case and its
general history.

: Worms .

A diagnosis of the abhove may be formed in view of the
stomach disorder,the abnormal tongue and the nervous disturban-
ces seen in certaln cases of rickets;but tlie close study of the
patient's condition and the efficacy of worm powders,&c.,should
lead to an accurate conclusion,
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It a~pears to be awite exceptional to have a death in a
case of ordinary rickets,thoush fhe reverse ohbtains when threre
are complications or sequels.There is,however,the possibility
of not heing able to rear any imfant and when rickets occurs
this 1s not infrequently converted into a strong pr-bability.The
use of antirachitic remedies at an early date may cause the dis-
ease to be checked or averted without the severe osseous lesions
having a chance to develop;but,if the affection secures a firm
hold and has osseous and visceral anomalies,the cure will only
be slowly affected and the child not be out of the wood for many
months,if it actually survives.Rickets is one of the great couses
of the present high infantile mortal ity during the first two
years of life and it wouvld appear prohable that a very large
number of deaths in infaancy can be assigned to disorders of the
gastrointestinal and respirabory systems primarily rachitic.In
generdal ,prompt improvement is seen under proper dieting and man=-
agement ;the enlarged epiphyses undergo diminution,the deformit-
ies of the chest subside and other osseous lesions tend to take
their departure,though not infrequently some slight deformity,
such as bowlegs,remains and the individual becomes stunted in
stature.,A speedy recognition of the suggestive signs of early
rickets is of great immortance,as mild forms of the disease can
forthwith be arrested before the development of the serious
osseous disease, But if the malady is allowed to secure a fimm
hold upon the system and to attack the bones or become complic-
ated with visceral or respiratory anaomalies,the cure will be
tardy indeed.The greater the severity and extent of the hone
lesions,the more will be the disturbance of the process of oss-
ificationj;and the more profound the interference with and under-
mining of the general health and nutrition,the longer will the
child take to get well again. The outlook will be more favourab=
le of the affection or deformity is limited to one 1limb than
when the general system becomes rachitic,though the intensity
and depth of the lesions are better guides to the future than
the extent and distribution of the mmlady.Severity of osseous
affection can be interpreted as indicative of the fact that the
ailment has been in prorress for several months and will tbe
slow in cure;while if there are marked permanent deformities,sur-
gical interference will be necessary and the usual operation
risks obtain.EBven when a cure is affected and the disease has
apparently left the system for years,one should bear in mind the
possibility of the occurrence of the so-called late rickets at
or abhout rhe time of puberty,when such suggestive signs as
muscular faticure and nervous inertia should be given due attent-
ion.When the female child grows up into womanhood and becumes
pregnant she and her offspring may be in great danger from the
rachitic pelvis &l ready described.In all cases of infantile ric-
kets the prosaosis will be influenced by the course and severity
of the disease,which is usually insidious in onset and of slow
and chronic course perhars covering some years.In the rare cases
of acute rickets,however,the malady invades suddenly and lasts
for only a few weeks;further,it may give rise to so profound a
cachexia that the child succombs to its viohiteneeand collapses
into death.The earlier the age at which the affection commences
the more rapid and severe are the changes rroduced in the bones
and the commlications in such a system as the Yaspiratory,inter-
ference with the patient's health and nutrition being thereby
occasioned;the outlook depending on the nutritive disturbance
and the complications,it is more favourable the older the suffer-
er,it being more favourable in the second yesr than earlier ,The
time of the year is said to affect the prognosis somewhat,the
malady being worse in the winter than the summer when the child
can spend a lot of time out of doors.The robustness of the child
has some bearing upon it,of course,as has also the social status,
a slum child beine less 1likely to receive proper management
than one in an affluent home,Rickets is responsible for a high
convulsive mortality and the nervous complications,in genersal,
add larcely to the danger of the disease,as sudden death may
occur during a fit or tetany,while the risk of suffocation from
laryngismus stridulus is very real in not a few instances,The
nervous gyster in these cases may be permonently weakened;while
we have it on the authority of Gowers that a tenth of all cases
of epilepsy have a rachitic history,17 per cent.being Couts!
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estimate.The ocourrence of hydrocevhalus means a bad proenosis,
particubaryy/in severe cases;even in mild ones the individual is
apt to grow up neurotic,excitable and lacking in the power of
concentration ani self-control,it bearing badly the strain and
competition of Zife,suffering from headaches,disturbed sleep,
nightriares 2nd enfeeblement of the mind.If there is much defornm-
ity of the thorax and pronounceld sofitening of the ribs,the out-
look is not entirely favourable;for,owing to the interference
with resriration in these cases,there is deficient aeratiocn of
the blood,witl: resulting deficiency of oxidation and removal of
metabolic waste materials.Such patients not infrequently suffer
from catarrhs and,no matter how carefully they be protected
against chills,such affections of the mucous membranes will ar-
ise,owing to their extreme sensitiveness to changes of temper-
ature;such catarrhs would perhaps have very little effect upon
healthy infants,but are very dangerous in the case of the rach-
itic and often culminate in bronchitic or bronchopneumonia,which
are life-thregqtening in the dlready debilitated child,partly
because the contracted chest interferes with the proper exnans-
ion of the lungs and partly becavse tlie thoracic and abdominal
muscles are weak and unable to deal with the extra strain thro=-
wa upon them by the accalmeration of the resriration,the cough-
ing and the efforts of the patient to empty its bronchial tubes
and lungs of mucous accurmvlations.Death is common in such cases;
but even when they survive,the proper growth and development of
the child is apt to be interfered with by the imperfect expans=-
ion of the lungs and the poor quality of the blood.It is the
above-mentioned tendency to catarrh «kich makes measles and
whooping~-cough more to be feared than perhans any other disease,
Pertussis throws an increased strain vpon the narrow and contr-
acted chest,with 1ittle elasticity and only feeble power of re-
coll,as well as irperfectly expanded pulmonary tissue;so that
the patient not infrewently succombs to spasm,suffocation or
sheer exhaustion.Infectious diseases in genersl are very danger-
ous when engrafted upon rickets,scarlatina,for instance,carrying
off many cases through idsy¥ increased severity.Catarrh of the
stomach and intestines is also of unfavourahble prosnosis,as
some intercurrent disease ray prove fatal;any prolonged distur-
bance of this region is apt to lead to general malnutrition,
which in itself is unfavourable.Bven mild indigestion is art to
become very caronic and resistant to ordinary remedies.In gener=-
al the gastrointestinal complications are governed by the sever-
ity of rickets;if the case is mild,the digestive discorders are
slight;but if the rickets is severe,the various acute and dan=-
gerous catarrhs may ensuB or perhaps severe inflarmations.The
bad effect of rickets upon the digestion may be apparent Tfor
many years,as they sometimes ouvutlast the cure of the disease;the
child may be left with a weak stomach and a tendency to chironic
catarrh thereof and of the bowels,while it may become the subj-
ect of mild liver affections,gestric dilatation or obstinate
constipation,perhaps hernias also.As a rvle a peroperly treated |
case of rickets progresses satisfactorily towards recovery;other-
wise the deformities may become permanent and partially or tot-
ally disable the individual from useful and rermunerative erploy-
ment or render him a subject of aversion from hideous anomalies
in the bones. i
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The proper oonprol and treatment of the rachitic dyecrasia
corprises not only the actual ocure of the affection, but also
has to take into consideration numerous difficult problems
of socisl and even Imgperial importance. Thoroughness of
management will therefore involve a minute investigation of
the causes which are operating,such as bad feeding, starvat-
ion, poverty and ignorance generally. It seems scandalous,
indeed, that in this so-called enlightened age practically a
half of the children one has to treat show signs of rickets
in some form, past or present, It is, however, a matter of
congratulation that the excessive infantile mortality has,
particularly of late, attracted considerable attention, the
whole question being now under careful consideration with a
view to correction of the awful social defects. One must
always bear in mind that, thouch many infants die in the
early months of life, many mere struggle on ill-fed and ailing,
ultimately growing up full of the seeds of disease for future
mal ign operations. They may escape the dangers of malnutrition
or acute diseases of the great vital tracts,but their const-
itutions have been demilitated by rachitioc disease, so that
they develop into stunted, deformed and orippled individuals,
prejudiced in both mind and body adversely. gh. males of this
class have their wage-earning capacity diminished and the
femal es have great perils to face when they become pregnant,
‘The question of rickets is just as important as that of
alcohol and it is high time that certain facts should receive
due emphasis in public speech and press. Too much cannot be
done in the way of efficient legislation for safeguarding the
infant during its early days; on such lines more stripgent
measures should be enforced to control the sale of patent foods,
because it is recognised that these are just as deadly as al-
cohol and other poisons to the zrowing child. The Adangers aris-
inz from defective drainage in the home and messuage,as well
ag the unfavourahlie influence of dirt and defective hygienic
appointments, are tolerably well dealt) with by municipal
orgianisations; still, an infant is allowed to be slowly and
surely poisoned by bad food and ignerant managememt - & cond=-
itions of things as dangerous to its vitdl ity and well-being
as the chronic inhalation of sewer-gas and the like, We shall
presently see that another important step in the thorough
eradication of rickets is the careful and correct training of
the parents, especially the mothers,in the up-bringing ef
children - %ho object of this being that the little ones shall
grow up strong and sturdy scions of Hmpire, net sickly, neur-
otic and ever deliocate cripples eor wesk-minded degenerates,

It would not be preoper to dissociate rickets from the various
facters operating to produce the heavy annual mortal ity; se
that it surely reasonable to speculate that,if some of the
various causes responsible for this heavy infantile tell of
1ife are eliminated, wikkets will gradually disappear at the
same time and allew a hardier race of children teo be reared by
intelligent parents in healthier and happier homes. So 1t will
come that there will be less and less need for drugs;there will
not be such as feverish search for a specific remedy for this
disease and the medicinal agents about te be described will
become more or less of historical cu¥lesities. Better foed,
purer air and mere sunlight are bound in time te lend material
aid to the eradication ef the disease, which te future generat-
ions may become actually unknewn, My idea of prevention is %o
attend to the care of the mether during pregnancy and lactation
and her child during its first two years of life, watching the
latter carefully during that period of rapid growth and devel-
opment ; with due education tewards adoption of normal and reg-
ular habits of living,so as to prepare for the multitudineus
struggles of ceming years, Abeve all, the urgent ef breast-
feeding must be dinned inte mothers' rears; enly in very
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exceptional circumstances may artificial feeding be allowed,
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(a) PARENTAL.

l1.Paternal.- In view of the well-recognised
fact that prevention is better than cure in most instances,
and particularly in rickets, preventive measures should be of
the mest thorough sort and be directed to the supervision ef
the father, as well as of the mother and child, The entire
training of the female child should have khternity pessibility
in view,domestic management bakng assiduously instilled and an
affection fer, and practical interest in,children ef all ages
encouraged,with pride in the home aprointments and &ll things
which concern,or are likely to concern, future years, The
influence of the father upon his offspring may be very censider
able;hut,in his endeavour te safeguard the unborn babe from
rickets,the family dector can seldom do mich in the way of
bringing influence te bear upon the the hushand,unless in
quite exceptional circumstances., If,however,ene or mere of the
children show signs of rickets,it might be advisable te inquire
into the family histery ef beth parents,in erder to find eut if
they themselves had been rachitic in infancy,in any such pes=-
itive case pointing eut te them the necessity ef special prec-
autions for the future,fer the reason that the later members ef
a fanily may become tained with the disease.The father rust be
made aware eof his responsibilities as regards previsien ef
the necessaries of the home,it standing te reason that his
wife cannet preve an efficient mether and practical busash-
nurse if she has te neglect her ebvious and usual maternal duty
te go eut and work.3uch a fact cannet be disputed, fer many an
infant is devrived of its natural feed,or enly receives it at
irregular and uncertain intervals,because its mother is ebliged
to toll all day as cleaner er hawker and the like to assist
the finances of the home or keep a lazy,drunken man.To relieve
poverty and its concomitant evils is ever a neble undertaking,
but it must be remembered that indiscriminate philanthrepy may
actually intensify what it is intended te allay or pander te
actual vice or other wicked things.So it cemes that,altheugh
1ittle can be done in relation to the father's health as reg-
ards the ceming child,we may do much at scheol er in later
1ife te educate him in the responsibilities ef paternity; as
far as pessible,then,he should be taught te act the mamly part,
independent ef philanthrephy er the cadging ef impecuniesity,
berrowing er hand-te-meuth er intemperate existence,ths real
danger in the manufacture ef paupers being net the waste ef
reseurces,but the ummaking ef men. He sheuld be made te real-
ise that fis wife's preper place is at heme attending te the
children;oen no acceunt must he allew her to return te werk in
the factory er elsewhere if this will interfere with the preper
and natural rearing ef her child.,This is ebvieus;fer,if she is
away all day,it is impessible to keep the house bright,clean
and attrictive,sc that the husband,threugh lack ef cemfort and
the unpleasing sight ef dirty and neglected children, wanders
away to the genial warmth eof the tavern er the oinema halls.
There are far toe many unempleyed men abeut newadays fer there
te be any necessity fer a nursing weman te engage in werk;but,
alas!the tendency ef the presrant age is to rely mere and more
upen the earnings ef married wemen fer the suppert ef the
home ,which fact must in time affect the meral fibre ef the
husband,making him anything but a suitable sire of healthy
children.If in such cases the charitable endeavour te effect a
remedy by taring the burden frem the parents by previdiag
flee meals,much will be done tewards effacement ef the virtues
of home life,the parents then evading respensibilities and
their ohildren in time,from bad example and absence ef proper
stimus of independence,becoming a burden upen the rates.This
is a subject upen which much might be written,but space ferbids
;1et it suffice,then,te further emphasise the fact that such
heme~-1ife destructive evils must injuriously affeoct the early
putrition ef the infant,prevent the all=-impertant perfermance
of broat-feeding and pave the way for #achitic disease.The
causes of the latter cannet so much be traced te peverty as
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ignerance,neglect and over-indulgence in impreper feod:so that
the remedy 1ies in the better instruction ef wemen in the perf-
ermance of maternal duties,with legal action against glaring
paternal neglect.It is pleasing te know that mest married men
have a natural affection fer their offspring,which same should
be encourased by developing their self-respect and sense of
family respensibility.Demesticity must be encouraged,which
can only be dome effectively by increasing the wages of the
father,by preventing as far as pessible the labour of married
wemen and by impreving and brightening the coenditions ef heme
life. It is easy to imagine that the children ef a tainted
parental steck must be physically and merally unhealthy and,
living in unwholesome envirenment,must fall victims te diseases
of which rickets is not the least impoertant.The father should
be made to understand,therefore,that there are great advanta~es
to pesherity in good and well-ventilated hemes,and se ferth,
which same are larzely rendered imoperative by deprivation ef
mether's milk,lack of mat ernal oare and artificial feods.The
dangers eof alcoholism must also be pointed out,pernicieus
liquids ef this kind being noet infrequently consumed frem
deficiency ef breast milk;this is ne mere surmise,for statistic
-8 from various quarters have cenclusively shown that women
with poerly acting mammary glands are usually daughters ef al-
ceholios,particularly ef the third generation.Purther,it has
been similarly siiewn that when the mother was able te nurse her
child and her daushter could net er only partly ceuld,in some
80 per cent.ef the cases this inherited abnermality is due te
immoderate use of alcohol on the part ef the father; it is
also interesting te nete the statistical assertion that when
the father 1s a drunkard the daughter leses the power ef suck-
ling her child and that this power is lest for future generat-
ions. It is for such reasons as these,then,that the father
must not be regarded altogether as a negligible factor in the
prevention and cure of rickets;it is true,hewever,that the
bearing he has upen the disease in this respect is mostly
indirect,his duty being to do all in his poewer te enable his
wife to suckle her child in order te avoid the evils that
arise from artificial foods.

2. Mat ernal.- Despite the fact that e¥en the
children ef the peorest receive a good education,it is true
that it may not always be the one best adapted for future
adult requirements in the hattle of 1ife and the stress and
turmeil ef infant-rearing. Still,there is ne dehying the fact
that the school-age is the peried of receptivity,the ebvious
indication heing fer the reception ef impressiocns that can be
stered up and preve of value in later 1ife.The elementary facts
of cleanliness,ceokery and demestic duties might well and
largely replace the generally unimpertant truths ef histery
and geography,music,singing and so ferth, I do net delieve in
trying tolgtqph children, by elaberate courses of physiolegy
and domestic hygiene, theugh the same may in certain cases de
zeod, as the bulk ef such crammed facts are soon fergetten
and rendered useless er cenfused in adolescence, A much better
plan is te give frequent demenstrations en practical matters
connected with the home,training the children to use their
eyes and hands in the details ef housewifery,., Dells ceme in
here; mest 1ittle girls leve a baby,so that lessens in the
proper managememt of infants could be made a pleasure instead
of a task as in lectures er presy discourses en technical
peints.,Indeed,the dell should be used far mere than it is
during educational years;for children play at being groewn-up
when they have a doll and here lies a grand eppertunity ef
teaching them hew te wash and dress it instead ef allewing
them te tess it ahout at will. What a pewer fer good,then,the
games eof childheod may be! I understand that in Japan the
1ittle children are trained te carry the baby en their backs,
the yeunger members of the family being in such ways familiar-
ised with the nursing rele they will prebably have later te
play.By the simple expedient ef strapping & dell en the back
in the pesitien which should in adult mamwied women be eccupied
by & 1iving ohild the children are trained by d&ummy te handle
a baby in an intelligmnt manner, Girls here as there should
be tahght hew te wash the infant,te ocut out patterns fer cloeth-
ez ,hat te put them on and what are the names and uses ef the
various materials. In time & living baby could be substituted
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for the dell.with careful instruction on the arrangement an
administration ef the nursery,particularly as regards keeping
it clean and net everlecking the smallest hygienic detail.There
ahould be no difficulty in explaining in an understandable
manner the value ef milk as & food and its medificatioen for
an infant,tegether with the preper metheds ef preparing whey,
gruels and nursery feeds.Due insistence should be made en the
necessity for sorupuleus cleanliness ef the person and all
utensils,as well as the virtues of methedy in all matters.,There
is also a grand chance fer emphasising the dangers ef artifice-
ial foeds,mekingda sort of aphorism for memorisation ef the
fact that it is twice as dangerous te feed infants upon con-
densed milk as on that fresh frem the cow,er a hundred times
as dangerous te feed a child on condensed milk as upon the
maternal supply.Such lessons sheuld be sort and frequent and
never assume the form of soporific lectures.Such facts must
eften be repeated,lest they Amek impression for future life,
The older girls might go in fer courses of lectures as devised
by various education cemmittees,lessons being set from ene of
other eof the simple text-beoks now on sale,.Such persons mjght
pessibly derive benefit from working new and then at a creche
under a qualified instructress and the appealing methods ef
the magic lantern er cinema halls micht well be taken advante
age of to this end. Somethimg short and te the peint might be
said in the schools about the influence ef heredity,taking
care,ef course,to avoid all mysterious scientific terms and
constantly urging the fact that vicious er abusive living er
habits are sometimes handed down frem parent te child.Such
ferms of moral training should be used te stimulate gékdedbe
children te grow up useful members of the cermunity,full ef
the cormendable pride of race,They should come to realise how
the race is perpetuated er altered in process of time and hew
the effect of envirenment,the medifications er organs and
1limbs used fer special functions,er even the abuse ef food
and .drugs er manner of living may alter types of animals eor
manking from geod te bad.In shett,the simple truths ef evolut-
ien of heme spplicatien could be very easily and effectively
instilled, Many ef these children after leaving school must
earn their living in domestic service er as nurserymalids.An
unfertunate infant is toe fregquently left te the tender
merciles of callew,ignorant and incompetent girls and conseq-
uently suffer at their hands,%o the extent perhaps ef having
intestinal er stomach disease from bad food er sweats given te
ceax off a cry. Indeed the servant question is ever a seurce
of werry and vexation in the home; but,if at school the young
candidate for demestic service had been trained in the element-
ary laws of hygiene and cooking and been duly certificated ‘
therein, there would be fewer risks te the children and greater
heppiness accrue, Nevertheless,in enly special cases sheould
the mether be relieved ef the responsibilities contingent te
the superintendence ef the nwrsery and her child;never should
the nursemaid been given full charze.A preper scheol traianing
would qualify the latter fer efficient work and the certificate
which has earmed would be suvitable evidence ef her trustworth-
iness.In service dated certificates ef conduct sheuld be given
when she leaves, The young mether should learn very early the
respensidbil ity ef attending te her ewn health,with a view to
favourable infiluence upon her unborn child.Far ¥ee eften thiese
persens are tetally uninfermed and are quite ignerant ef the
elementary facts of maternity,having little er ne idea ef what
%0 de with the child when it cemes inte the world.Some ef them
have a natural intelligence and consult the family decter and
all is well;but mest ef them seek advice frem almest equally
ignerant neighbeurs and friends.District visiters could de
mich geod in such cases,as well as mothers' meetings ef an
educational kind."S8traight talks to mothers™night well be
instituted by the lecal medicsal men in turn,with demenstrations
on the 1iving child by maternity nurses.I am not convinced that
prosy public lectures for mothers are productive of lasting
zood;the publication of simple text-books would seem to be a
more useful idea.,It is very necessary to do something as rege
ards the food of the pregnant woman.Morbid cravings must bve
discouraged and treated as pathological,only proper food-stuffs
bethgdallowed owing to its influence upon the unborn child,The

_“‘




24> (/4
use of spices and condiments in excess must be avoided and
the use of the nerve-poisons,tea and coffee,should be warned
against,particularly amongst the poorer oclasses to whom they
do incalculable harm.No good can be done by the administration
of stout,porter or alcoholic drinks.Infants born of drunken
mothers are difficult to rear,The quality of the food is of
more importance than the quantity to the pregnant woman and
intemperance in eating and drinking must be avoided;it seems
probable that errors of diet, especially as regards excess of
nitrogen, may react very powerfully for evil upon the foetus,
possibly by overstimulation,or interfere with post-natal devel-
opment ,An excess of carbohydrate food is unnecessary and harm-
ful,as it throws extra work upon the kidneys of the mother and
does not benefit the child in her womb,the latter deriving its
nourishment mainly from a small quanti%y of nitrogen,The
pregnant woman should be discouraged from living on & chronic
diet of bread and butter,cakes and tea.The workingclass popul=-
ation do not seem to consume the kind of foods supplying the
most energy,they preferring strong infusions of tea,with
bread and butter,when they would do much better on porridge
and milk .Autointoxication of the mother by food may affect the
child,unless the placenta forms a sufficient filter and is
able to prevent the passage of toxins,The mother has also to
deal with the excretory products of the foetusthence the imp=
ortance of her not having to get rid of a surplus supply of
hi* own.Presh air, sunlight,regular exercise,- short of actual
fatigue,- daily interesting routine and chserful companionship
help to quicken the vital processes.In showt,regularity of
life promotes appetite and induces healthy sleep.But the routin
-8 walk should be avoided as monotonous ,much more stimulation
being forthooming from the general interests of housework and
ordinary daily occupations and recreations. The surroundings
of the home should be bricht and cheerful,all emotional and
mental disturbances being avoided as much as possible,as like-
1y to have an unfavourable effect upon the supply of milk,
which ia usuwally poor in quality and scanty in quantity in
nervous or excitable women, An outdoor life is the ideal one;
an approximation to such should be encouraged.There is much to
be sald in favour of the German system of maternity funds,
provided by employer and employed,and the French one which
endeavours to keep the pregnant women in a home some week bef=-
ore confinerent and drafts her into a maternity hospital after-
wards,with tical and financial supervision during the
first yearof the infant's 1ife,These systems are regularliy
organised and competent;they are far superior to the promiscu=-
dus philanphropies of other lands.The evils of factory employ-
ment have sl ready been referred to; the nation should set its
face against the employment of married women in such places,
as their proper sphere is in their own homes;in the case of
factory women the employer should be made to provide a matern-
ity fund and probebvly,if he is thus penalised,he will prefer
not to employ married women - to the great advantage of the
labour market and the community at large.
(b) HYGIENIC TREATMENT.

: The above method of dealing with this disease is of
vast importance, fresh air, warmth,sunlight, proper oclothing,
rest ,exercise,baths,etc., having a great influence upon its
prevention and cure.Given such favourable conditions as these,
it seems justifiable to hope that in time the affection would
be stamped out ,particularly if due attention is directed towar-
ds the provision of healthy dwellings,proper clothese and
breast-feeding of infants, a function so much disliked and
negleoted mowadays.Fresh air is of cardinal ortance;during
the early months of the fine part of the year the child should
be taken out into the country lanes or parks as soon as it 1s
seven days old,at first in the nurse's arms and later in its
carriage.In cold or wet weather the fresh-air treatment should
take the form of its being carried dwto another room,psetibuusly
warmed and ventilated.The nursery should have a southern aspect
and the windows should be freely opened.In the winter,when it
appears to be dangerous to open the windows wide,it is advisa-
ble to have & board fitted under the bottom sash,so that a free
current of air may enter the room between the upper ones and
take on an upward warmth-receiving direction,The temperature
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of the apartment should be about sixty,be larze and sunny and
fireplaced Bl ectric light is better than gas,as it consumes no
air and gives off no products of combustion;gas and gas fires
are to be condemned on these grounds and ommdles and paraffin
lamps &re no less objectionable.,Removal from a cold and d
place to a dry and warmer climate,or to the seaside,is to be
commended;the effect of 1light and sunshine there and elsewhere
is striking sometimes.As long a time as possible should be
spent at the seaside,so that the full benefit of the pure air
may be obtained.Gastrointestinsl cases seam to do well thers,
but respiratory ones do better at higher altitudes,Sunlight
has a marked antirachitic effect,as may be instanced by the
comparative rarity of the disease in the $ropies and abundance
in colder parts,The childgshould have a sufficient amount of
sleep,for the first two or three days of its existence most
of its time being spent in this way;for several weeks it should
not erdinarily be awake for more than two or three hours during
the twenty-four,up to six months from eighteen to sixteen hours
sleep being desirable.Sleep should not be induced by such
abominations as comforters and soothers,which are apt to become
dirty and a prolific source of gastrointestinal infection,
Rocking the cradle is not always the good thing it seems,for
it tends sometimes to churn up the contents of the stomach
and so give rise to various digestives troubles.The clothing
of the child requires also very careful supervision.,long
clothes are to be conderned,as they are heavy and confine the
limbs,Shortening of these should take place after the first
few weeks.but should not be carried to excess,The lower limbs
should not be exposed for the purpose of hardening,which is
often injurious,but so covered that,while protecting from the
cRld or wet,the legs shall have unrestricted movement.In this
disease the general circulation is depressed and the infant
not infrequently suffers from cyanosis of the limbs and cold=-
ness of the feet;the perspirations also contribute to the cold-
ness of the body surface.The underclothing should be of soft
woollen materiel and the limbs and neck should be properly
oovered,A flannel nightdress is advisable,as the child is apt
to kick off its bedclothes;a flannel binder should cover the
abdominal walls,atonic conditions of which it tends to correct.
It supports in these cases wha is usually a weakly part,it
stimil ates the respiratory functions and is not without effect
upon the sluggish abdominal ciroulation.Some people hold that
the belt should be worn continuously and be made of elastic,so
as to act as a perpetusl massage;whereas others insist dpeh
only its intermittent use for an hour or two each day.Ehe
napkins of the infant should not be spplied too tightly and
as soon as they are soiled they ought to be changed. Every
morning the child should receive a bath of warm water and
soap and at night it should be sponged with tepid water at
about ninety degrees,with warm frictions afterwardsjRickety
children are very susceptible to cold,which fact should always
be borne in mind.Salt water baths are often of service and
good resvits have been reported from immersions in sand,.Careful
massage is generally of use,if there is not much softening and
tenderness of the bones.Every morning,after the bath.the
child srould be laid upon his face and be rubbed with the open
hand along its spine,perhaps with a little clive oil,for ten
minutes or so with repetition at night.Massage of the belly is
generally very beneficial ,as it stimulates the muscles of the
region,as well as the intestinal masculature,thereby relieving
the flatulence or constipation;it is also effective upon any
congestive conditions present and the respiratory function
can slso be stimated in this way.Some good can be done in
certain cases with a mild contimuous elec$ric current to the
skin,aided by an electric bath.,The Roentgen rays have also
been tried and phototherapeutic and sunbaths are said to do

good,
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{a) GEVERAL TREATMENT

In dealing with the guestion of the drug treatment of
this disease it is presumed that the case is being fed on hhe
appropriate diet presently to be outiined and that the hygienic
and ether factors have received due consideration.The main
part ¢f our endeavour must be directed towards promotion of
the child's nutrition,fresh air and healthy envirorment;for
drugs, though they afford valuable aid, should only be used as
suxiliaries to the above, We shall presently see that there
are various indications in the course of the disease for their
employment ,though it must always be understood that, despite
the claims of such agents as phosphorus and coll-liver oil, no
actual specific medication is known,

PHOSPHORUS.

This has been much recommended,though its indiscriminate
exhibition is not entirely free from risk.The preparations of
the remedy are,however,not infrequently ef great utility,part-
icularly the hypophosphites and the glycerophosphates. It arpe-
ars to have been first used in France in the form of & "phosph-
orus buttertSome of its advocates resarded it almost as a
sgocific,especially in those cases suffering from craniotabes,
it appearing to them to assist in the closure of the anterior
fontanelle and ward off to some extent threatening laryngisrus
stridviius.It was said also to have & good efffect in cases
marked by severe inflammation of the epiphyses,debilitation,
gastrointestinal catarrh and scorbutic manifestations. It be=-
cere very much used because it tended to hasten the hegling of
fractured bone,even in small doses,experimentally.It has not
yet lost its popularity #m the Continent of Burope and elsehw-
ere,though it appears to me that much of its efficacy is due
to the cod-liver oil with which it is so often prescribed.As
stated,there is,however,a certain amount of risk attached te
its prescription,cases having from time to time been reported
in which the child has develeped icterus and died from the
usval peisonous effects ef the metal ,with the classical autop-
sicsl findings.It should therefore be administered with great
caution er,if there seems any risk,it had better be left aloene,
Its use might well be reserved for severe and intractable
cases and it must be avoided when gastrointestinal affections
complicate the case.The dose should be the very small ene of
one six~-hundredth to one two~hundredth ef a grain three times
a day,given in a fARvoured oil.I have never known it to de
good in itself,except in craniotabetic or nervous cases and
in such I have eften theught I might have done as much with
other agents.It is pessible that it may prove effective by
neutralising the toxic products of the intestinal canal respon-
sible for the oricination #f the disease by infecting the
esseous and nervous systems.In order that there may be uniforme
ity of dosage,it is necessary that it be thoroughly mixed with
the oily vehicle with which it is given;if the bettke be not
well sheken,there is risk that the last deses thereof will
contain too much ef the drug and give rise to symptoms of

eoisoning or even death,The best way to give it is te dissolve
¢ in ether and then in eil ef almonds,with vigerous agitation,
and then incerporate the whele with cod-liver oil and place in
a water-bath for seme minutes te get rid of the ether,fThen
hermetically seal the bottle and label fer vigorous shaking
before administration.Various compounds of phospherus have foun
~d favour of late,such as the syrup ef the hypephosphites,the
glycerephosphates and lecithin,The well-krown cempound syrup

of the phscphate of iren is wshiwl in doses of a half to one
drachm,with eor without ced-liver oil,in anaemic and ether
casea.'hne glycerophosphates are &lso of great service sometimes
in oases of rickets compliceted with anaemia,neurasthenia and
general malnutrition.The basic glycercphesphoric acid forms
both acid and neutral salts,the acid preparations being reser-
ved Tor oral admimistration and the neutral fer hypedermy;the
former drugs are soluble in water,amorphous and very stable;
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they take up water very readily.guch medicaments are productie-
ve of improvement in tissue nutrition and have the advantage
over ether phospherus compounds in that they are stable and
easy of assimilation.Protylin and Fersan are ¢f this class and
contain albumin;the former is said to be very well berne in
rickets and effective in bone disease;it may be combined with
iron,bromides,etc.,according to indications,Various organic
;rgarqtions have been made from animal and vegetable sources.

eriossan is one of these;it is cheap and beneficial in ricket-
Yy cases,is a neutral scluble compound of Phytin,is said te
improve the general nutrition and growth ef the patient and
may be given in milk and other foods,Phytin itself is made fy-
om the seeds of plants and contains nearly 23 per cent. ef
phesphorus in an assimilable and non-poisonous form.It appears
to be an acid calcium and magnesium double salt of a certain
phosphorus principle discovered in plants,which is stored up
&8 & phesphorus reserve in all seeds,tubers and rhizemes.On
thecretical grounds at least we may regcard it as readily assime
ilable and likely to promote the general metabelism of the
patient Lecithin is gooror in phespherus,containing enly about
4 per cent.thereof;it has ne tissue-building or calcification-
preducing elements,is expensive and net to be recormended for
routine exhibitden,at least according to my experience .I have
tried it in a few cases of rachitic marasmus;the results were
only partially satisfactory,though while the drug was heing
administered some of the cases shewed a temporary grain in
weight,which may have been due te the rest ef the treatment,
The simplest and one of the best methods of giving lecithin is
to give the raw yolk of a fresh egg,which contains a large
proportion ef the remedy in an easily assimilable ferm.It is a
constituentof the brain and is &lso present in the seminal
fluid,the hlood,mest ef the vital ergans and in the yolk of
the egz.In the intestines it is decomposed inte stearic acid,
glycerophesphates and neurine.It produces sometimes marked
increase in the body weight and augments the number ef the
cerpuscular elements e¢f the bleod.l have salways given it by
the mouth,though some advise that it preduces better resulits
when given intramusculariy.Some firms manufacture checolate
tablets of it,each containing five-sixths ef a grain,in which
form 1t is pleasant to take and attractive te children.I have
never adeption ef scme te give it hypedermically,as in childr-
en who are suffering from such a chronic affectien as rickets
and whose nerves are se readily diseordered,this methed dees
not cormend itself to me for serious censideation, There is

& preparation ef lecithin en sale,which is known as Bleplastin,
consisting ef the fermer emulsified with three-quarters ef &
per cent, of sedium chloride solution.It has been given hyped-
ermically and is sald te influence the general nutrition ef
patients,particularly those suffering from nerveus exhaustion.
In Italian clinics they use intramuscular injecotions of thirty
centigrarmes of lecithin, sified with normal saline,gvery
ether day, and for it &sl cétimed an average increase ef ten

er cent. haemoglobin and cerpuscul ar numerical augmeadatien,

hus removing the dyspepsia and one ef the great causes resp-
ensidvle fot the production and persistence of the rachitic
disease and osseous perversions.It deoes net appear te proeduce
intolerance or digestive disturbances which eccur under the
phespherated oil,over which it has an ebvious advantage. A
lecithinised ced-liver oil is also sold fer tea~te tablespeon~
ful dosage;it appears to be of signal service in cases in
which the ced-liver o0il alene would de goed.

COD-I,IV¥R OII:.

This is more of a feocd than & medicine and it,er some
substitute er combination should be tried in every suitable
case.In general,it can be regarded as a fatty foed,though it
has been classed amongst ths drugs by reason of the presence of
certain animel extractives which are supposed to have decided
therapeutic preperties . It is impertant to administer only small
doses of the oil at first,especielly te ysung children whe,if
under ene year of age,tolerate it badly.In most cases the
initial dose should he five te twenty minims;the stecls should
be subjected to regular daily inspection for its presence,which
,1f noted,should oall for its temperary discentinuance . It would
appear that rickety children are only too frequently drenched
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with ced-liver oil and cherical food,which they can only imp-
erfectly assimilate:with the result that the stomach is still
further disordered and pregress towards recevery is indefini-
tely delayed.Therefore,it should never be given if signs of
stomach er intestinal disturbance appear. I usually give it
raw or in an emulsion with lime-water and milkesugar,flavoured
with aromatic water er wine.In some cases a single dose at
bedtime causes less discemfort than frequent doses during the
day .It is sometimes better borne when given with a few drops
of ether or alcohol ;the presence of the former occasions a
stimulation of the movements of the stomach and so assists the
expulsion of the 0il into the duodenum;to some extent also it
prevents unpleasant eructations of food.Cod-liver oil may more
readily be absorbed if given in the form of a fine emvlsion,
which should always be freshly prepared and not prescribed as
a proprietary article,even though the products of certain firms
are said to be thoroughly reliable.The yolk of egg and brandy
are added to some ebulsions and seen to do good,.The oil amd
extract of malt form z useful combination of ready assimilat-
ion;the resuvlt is the ingestion of both fatty and carbohydrate
food,and it is sometimes also prescribed with the addition of
hypophosphites of sodium,megnesium and calcium,as well as with
iron,quinine or creosote,The o0il itself is often made the
vehicle for administration of free phosphorus.A useful prepar=-
ation would contain in each drachm dose eighteen minims each
of cod-liver oil,syrup of the lactophosphate of calcium and
lime-water, one grain of sodium hypophosphite, seven or eight
minims of mucilage,with cassia-o0il flavouring. In the case of
weakly infants unable to digest the oil, administration may be
performed by by imunction,it being absorbed to some extent
through the skin and making its detection possible in the
stools.I have treated a large number of cases in this way and
been well pleased with the results. The oil is of great value
in the treatment of the respiratory disorders of rickets,which
improve more rapidly under it than under routine cough mixtu-
res;it also helps to increase the resisting powers of infants
against disease and so minimises the risk of infection by the
tubercle germ.There are many who speek BJighly of the combinat=-
ion of cod-liver o0il with creosote;the latter undoubtedly
prevents fermentation,increases assimilation and promotes
nmitrition of the tissues;with or without the oil it is a valu-
able remedy for the treatment of chronic intestinal catarrh
common to the vast majority of rickety cases.Any of its apzrov-
ed preparations may be used,such as the tannate,with or without
elixir of pepsin or glycerophosphate of sodium,especially in
cases of summer diarrhoeg;in this way one may expect stimilate
ion of the appetite,diminished offensiveness of the stools and
increase of body weight,the urine being watched and signs of
renal disease contraindicating.l have known good results to
accrue from a comwbination of cod-liver o0il with lactiéphosphate
or hypophosphite of calcium, It is a very common thing to give
extract of malt and maltine alone or in combination with cod=-
liver o0il .Their principal value lies in the presence of a dia-
static ferment,so that they are readily absorbed by the stom-
ach and intestines and constitute foods.Some of the malt prep-
arations contain a small percentage of alcohol,which is added
as a preservative and to tone down their stickiness,The exhib-
ition of malt extract is contraindicated if there is already
an excess of starch or sugar in the food;but in cases of mal-
=nutrition,especially when there is inability to digest carbo-
hydrates,they may be of considerable value,though in the maj-
. ority of instances it is advisable to add the malt extract
direct to the starchy material and give it as a dextrinised
gruel or food,¥he maltose thus form#lgbeing finally absorbed
by the tissues as dextrose,It is an excellent vehicle for the
administration of hypophosphites,glycerophosphates or cod-liver
0il and such antiseptics as creosote when needed.It has,however
,been urged that the malt extracts have been too much lauded
as remedies,both by profession and public,for the reason that,
unless the diastatic action is required,equally good results
can be obtained from the ise of honey;further,on account of the
care involved in the their preparation to prevent the destruct-
ion of the diastatic ferment,the cost is out of all proportion
to food value - & pound of malt extract costing perhaps three
shillings,whereas the same quantity of honey would cost only
a few pence and provide more sugar to the child,
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According to my experience,arsenic is of particular value
for the mcceleration of tardy convalescence,adenopathy and
toning up of the system by its well-known nervine effects.It is
also useful in cases of intractable vomiting of chronic catarrh
of the stomach;half a minim of the liquor,with alkali and arom-
atics,may be given three times a day to a child of three monthe
8.85imllar small doses for age sometimes have a striking influe-
nce upon stubborn glandular enlargements. X find that children
bear the drug bvetter than adults usually.Nevertheless,its ad-
ministation must be discontinued &f toxic symptoms make their
appeerance.An arsenical water may be givenif preferred and for
speciel indications, v
IRON.

Anaemic 1s sometimes a troublesome and chronic condition
in rickets,and for its relief some preparation is iron is
clearly indicated,provided the gastrointestinal tract is in a
fit condition for its comfortable reception.Great care should
be exercised in the selection of a safe preparation,such as
the psptonate of iron,with or without manganese,the liquor
forri dialysatus,the seecharated carbonate or the ammoniated
citrate.The syrup of the iodide of iron is well tolerated,even
by young infants;it may be combined with the compound syrup of
the hypophosphites,and is specially indicated if there is
glandvlar enlargement .The iodine liberated from its combination
with the metel often checks fermentation in the stomach.It is
usually safe to give one minim for each month of the infanfk's
age,up to ten drops,thrice deily after meals,Some authorities,
however,disapprove of the iodide of iron,holding that it is
capable of producing such skin lesions as purpura,as well as
of impoverishing the blood and depressing gho patient .When,in
addition to anaemia,the spleen is enl arged,success may be
achieved by combining the saccharated carbonate,in three-grain
dose,with half a grain of thyroid extract in powder thrice
daily.Iron vitellin,or oviferrin,has been much advocated in
certain quarters;it is said to act very quickly upon the anaem-
ia and allay other distressing symptoms.Ovivitellin has prono-
unced advantages over inorganic and other ferruginous preparat=-
ions;it gives rise to a rapid increase of the red bloeod cells
and haemoglobin,improves the gppetito,but fails to cause const-
ipation or disorder the digestion.It is slmost tasteless,palat-
able and is well borne,even in large doses,by most children,The
good effect of ferruginous preparations may often be nehanced
by the addition of small doses of arsenic or strychnine or
other similar tonics, -

QU ININE, :

This is & good general tonic for administration in m»ilk,
the officinal iron and quinine citrate is a useful fom in
dose for age.

STRYCHNINE.

This may be given as the offininal liquor or in the form
of the tincture of nux vomica,gradually added to the acid or
alkaline mixtures being taken for the correction of the dig-
estive disorders and tone up the system.In the later stages
some form of strychnine may enhance the slower-acting glycero=-
phosphates, ‘
FORMIC ACID.

The administration of formic acid and the formates is
much advocated nowadays for the relief of the muscular weakn=-
ess of rickets;such medicaments may be combined with the glyc-
erophosphates and be obtained in palatable form from the drug
houses,.Formic acid is credited with increasing the muscular
power,toning up the muscles,increasing muscular energy,abolis-
hing %ho sense of fatigue,improving the appatite and generally
sharpening the physical and mental powers,

COCA.

Smalldoses of the elixir of coos may be combined with
strychnine or other tonics and advantageouslybe given over .
short periods when muscular Hebility and weakness , of the heart
cause anxiety.

ORGANOTHRRAPEUTIC MEASURES.

Encouraged by success in other directions,the field of
organotherapy has been extended to tickets,with a view to the
relief of the profound and extensive nutritional disturbances,
Various extracts of ductless glands have been tried,with a
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a certain amount of success,but nothing like the discovery of
& specific for the rachitic disease.In fact,I would accord
such extracts only & small place in the treatment of rickets;
for they are not indispensable,it being in only rare instances
that they are of real service or prove more valuable than
agents whichhave stood the test of time and universal experi-
ence. The thyroid gland,for instance has been used for the
cure of this disease, but I find no reason to believe that it
posgesses any special value and regard its costliness as
rendering its prescription amongst the poor prohibited.It seems
to me that some of the cases benefited by its administration
were suffering from cretinism plus rickets.In view of the
theory that the virtue of cod-liver o0il lay in its orgmbsc
extracts,numerous observers have tried thyroid extract over
long and carefully-studied periods,but without being satisfied
that any signal benefit resulted.Some reserve it for advanced
cases of rickets,whereas other protest against its employment
in that way.The theory has been advanced that the siccess 8¢
phosphorus depends upon the fact that it suprlies a stimulus
to development which,owing to some failure in the thyroid gland
yis wanting in rickets;on theoretical ecrounds the agent should
do good,in view of the richness of thyroid in phosphatws.The
extract has been put to special trial in cases of anaemic and
splenic enlargement,but probably the good resulting was due to
the iron given at the same time,The benefits resulting from
thyroid administration in cases of absence or insufficiency
of this gland would seem to suggest at least a trial in ricket-
s,as in the former instances the nutritive and general metabol-
ic vrocesses commence to be normally performed,the percentage
of haemoglobin increases,the processes of ossification are st-
imul ated into greater energy and there is greater power of
bearing fatigue.On the other hand,if excess of thyroid is
administered,there follows a train of symptoms that would Bave
to be feared in a rachitic person,such as great nervous excit-
abillity and vasodilator troubles,together with less of weight,
gastrointestinel disturbances and passage of albumin in the
urine,Therefore,if it is decided to give it in rickets,the
greatest caution should be exercised, As rickets is mainly a
disease of infancy and early gays,it seems natural that clinic-
ians should tackle the thymus question also in the hope of
finding therein an etiological and remedial agent,The thymus is
& consplcuous organ in foetal 1ife,but commences to wither up
from the second to the third year.,If it persists,there may be
some defect in the thyroid and the presumption that the one is
complementary to the other in function,The thymus contains
combinations of iodine analogous to those of the thyroid and it
has been suggested that,by some internal secretion,the former
exercises considerable influence upon the development of bone
and that the enlargement of the spleen in ricketsgay be a comp=
ensatory hypertrophy,the spleen replacing the function of the
thymus #land.But the value of this theory is to some extent
discounted by the fact that the sgleen is only enlarged in
five per cent, of rachitic cases.Thymus removal has heen perf-
ormed in the case of dogs,with the result that the animals
were smaller than the rest of their breed,less intelligent,
slugglish and more easily fatigued,with softer and more readily
broken limbs,Under the mievoscope the compact layer of bone
was thinner in the digphysis and the epiphyseal line was wider
and more irregular,though there was no hyperplasia of lymphoid
tissue.In many cases of rickets at autopsy the thymus has been
found diminished in normal size for age and observers,acting
on this fact and the above theoreticdl consideratlions, have |
given the gland to rickety children,The preparation convepien— }
t1y employed is the fresh gland minced and made into a thick
soup,each patient receiving & gramme for month of age;tablets
may be used if preferred.No harm seeéms to result,though later
extensive trials must determine the efficacy of administratioa.
Suprarenal extract has also been tried in rickets,usually in
the form of tablets of the gland;I am not convinced that they
are of use.A half to one minim of adrenalin solution has been
advocated for the relief of rickety muscular asthenia;good
results have been claimed for its administration.A favourable
effect is s2id to be observed upon the genersl comiition,on the
profuse sweating and nervous menifestations and upon the

—— o

S , _




3L /2/
craniotabes ,But 1s has practically no effect upon the enlarge-
ment of the epiphyses,the rickety rosary,or in cases of laryn=-
gismus and it does not seen to hasten the closure of the ante
erior fontanelle.It is also claimed that children rapidiy resa-
in the power of walking and progression,with disappearance of
the softeness of the thoracic bones and eruption of the teeth;
the amelioration of the symptoms is most rapid during the first
eight days of its exhibition;the best results are observed dur-
in» the first fortnight,after this period only slow improvement
being noted, So much for theory and anparently biassed reports
in brief;in specialcases,however,I do not deny that suprarenal
extract may do good,but I maintain that equally zood results
can be obtained by the employment of chesper and ejually reli-
able drugs and that,therefore,its exhibition is not justiried
in & practice such as mine, I observe that Klotz (Mu™ach.med.
Woch.,May 21,1912) ascribes very pleasing results to the admin-
iktration of pltuitary extract in rickets.He tells us. that &s
the colouring matter of the hypophysis is particularly rich in
phosphorus,the drug meets a theoretical indication in this dis=-
ease . He gave with it suitable doses of calcium carbonate to
provide material for the growth of bone;in a little over a
month five children #&howed remarkable improvement in their
condition and from this and his studies in osteomalacia he
concludes that the true cause of both this and rickets is some
disturbance #8% the phosphostus rather than in the calcium
metabolism,The Pituitrin of Parke,Davis & Co.is a convebient
gzggaration for the exhibition of the drug.

I have noticed that rickety children sometimes show a
peculiar fondness for common salt and there seems no reason
why its free ingestion should be prohibited.A sufficiency of
this condiment should he put in the broths and given with the
animal foods allowed,as it contributes to the healthy perform=
ance of digestion and appears to act as a prophylactic against
intestinal worms
GLYCEROPHOSPHATES,

These agents seem to have a decided effect upon the nutrit
=ion of the nervous system,so that they are indicated in all
cases of nervous asthenia,Their physiological e#fect is to
accelerate the nitrogenous metabolism,with the rapid assimil-
ation of albuminoids and subsequent elimination of nitrogen.
They are not infrequently more readily absorbed and assimilated
than the hypophosphites and the phosphates,wlth which they may
be given in combination or in a mixture containing malt extract
ycod=1liver 0il or bone marrow,to whioh,if necessary,are also
added quinine or iron or strychnine,

SANATOGEN, . '

This propristary article contains fivs per cent.of sodium
glycerophosphate in casein of milk.It is a white powder,which
can be made into a paste and mixed with the food;in some cases
it is a simple and effective method of administering a pesparat
-ion of glycerophosphates.Bxperiment has shewn that,éMen in
cases of disease,the remedy disappears from the stomach half an
hour sooner than eggz albumin or casein dissolved by a sodium
galt.In the oase of rickets the appetite is improved,the weight
is increased,any troublesome diarrhoea ameliorates,rachitic
troubles are checked and the bones grow firmer and more resist-
ant .From various quarters we hear of its giving good and speedy
resvlts in children suffering from wasting diseases,especially
when associated with diarrhoea and atrophy.In some cases,howev-
er, I have known it te be badly tolerated and produce actual
indigestion,In general,it acts as a tonic and stomachic,givding
relief to hungered and debilitated tissues by assisting the
absorption and assimilation of nutriment,

MASSAGE.

I have found massage te be a valuable remedy in the treat-
ment of rickets,as it promotes vascular activity and stimulates
the respiration and circulation,which are feeble in the course
of the affection,being made worse by the flabby and toneless
condition ef the muscular system.,The waste products in the
tissues,which act as texins,are also rlllllgd.moro rapidly
remevable and carried into the circulation to be finally dealt
with by the excretory ergans.When ocembined with baths and
douches,it accustoms the skin to changes of tempsrature and
prevents the frequent tendency te catohing colds and catmrrhs,
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It is also of great assistance te recovery of the tone of
debilitated muscles,particularly of the extremities,spine and
abdomen,and it is net without good effect upon any constipation
present and the activity ef the cutaneous function is K1se
thereby promoted.The effect ef massage may be enhanchd by the
exployment of stimulating liniments or slcocholic rubhings,which
by producing slight counterirritation ef the skin,increase
%he peripheral circulation.If the digestion be enfeebled,fat
mRy be intreduced into the system by inunction and rubbing with
coed-liver oil,goose~-grease or bacon-fat.The same end I have
found to be achieved,however,by massaging the entire body with
ordinary pure olive ¢ll;this answers most requirements and is
free from the objectionable characteristics of the above-ment-
iened medicaments.It is sometimes advisable to dry percussion
and kneading of the akin,in erder to stimulste the deeper
muscles,
ELECTRICITY.

A mild current of this, by reasen ef its stimulating prep~-
erties,promotes the vascular and nervous metabolism and may
therefore be expected to do good in certain cases ef rickets;
its use,however,calls for limitation,as many children are much
frightened when it is applied to the akin.I make use of the
continuous current and the electric bath,finding that these
allay somewhat the perspirations,the insomnia,the gensral pains
and the laryngeal spasms.l understand that much good has resul-
ted frem the use of the sinusoidal current in the cardie-
abdominal atony of rickets with defective compensation;little
fear or discomfort will be caused.It appears to be best given
in a bath or through a double-hand or foot-bath,sach separate
trough containing an electrode;in this way the entire current
is made to pass through both the limbs and the trunk . Purther,
the Roentgen rays,by reason of their powerful penetrating
action,are capable of producing profound disturbances of the
cellular equilibrium of the blood and organs.The full extent
of their value for general medicinal purposes is not fully
understood,though they have been used with good effect in
cases of leukaemia and splenic anaemia;from which it seems
probable that,if used with discrimination,they may also prove
& valuable therapeutic adjunct to the treatment of rickets,
particularly during the comparatively sunless period of the
year,

BATHS.

Baths act as tonics to improve the circulation and encour-
age growth and nutrition;if used with proper care,they have a
good effect upon the nervous system.I have found them of great
value in rickets,but am careful of their use when the patient
is very weak or suffering from some intercurrent disease;in
such cases I suspend them and order sponging of the patient
1imb by limb while it lies on its mother's knee,or even in its
cot.If the child is inclined to blueness about the mouth,I
congider it advisable to wait for the grocoss of complete
body immersion until it is older and stronger and in the case
of delioate children I prefer that they be bathed with tepid
water at bedtime rather than in the morning.The usual method
employed in a case of rickets,Af¥®® infancy,is to stand or sit
the child in a bath at a temperature of ninety to one hundred
degrees and then rapidly douche it with tepid water,beginning
at seventy or so and rapidly reducing the tempeature as the
child becomes more resistant and acocustomed to sudden changes,
Douching with salt water has & fine invigorating effect in
cases of rickets and,if sea-water is unobtainable,rock-salt or

some propriedary imitation of the marine substance,can be added.

with advantage to the daily bath.Curvatures of the bones some-
times yield to a prolonged course of sea baths,as do certain
cases of spinal curvature,when assisted with douches and
massage.lt is essential that one should thoroughly dry the
child's skin,as in rickets there is great liability to eczema,
intertrigo and perspiration eruptions.The drying should be
rapid,with vigoreus frictions,in front of a fire,special att-
ention being paid to all the flexures of the limbs,the folds
of the buttocks and the bad of the neck,which p S are very
apt to be overlooked by the careless or hustling nurse.
FRESH AIR.

All are agreed as to the value of fresh air in consumptive
and the 1ike cases and it is high time that the public came to
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recognise its equal value in rachitic,marasmic and similar
#ffections.If the infant is a town resident,it should be taken
out reguiarly every day into the open air,particularly that
of the parks,which have been aptly called the lungs of the
cities.Should the parents be in a position to afford a change
of air,a prolonged sojourn on the sea coast should be recormen-
ded:for the tonic and bracing action of the air of the littor=
al ,charged with ozone and salt,is of great service in rickety
cases towards permanent cure.The longer the child stays at the
seaside the better.We have many watering places in this part
of the globe and I have found diarrhoea cases to do very well
there,though the respiratory ones do better at a higher spot
inland.A child can be safely taken out into the open air during
the winter months.if it is well covered and protected fumom
draughts . It may be advisable to sive a little warm nourishment
before leaving the house to assist in keeping up the body heat
durinz the time that the child is out for the airing.It often
happens that one is not able to effect much change in the
household arrangements or the life of its inamtes,as poverty
or other adverse factors may stand in the way.Still,we must
stimulate tiese people towards constand endeavour,particularly
towards hysiene,proper feeding and fresh air.We must insist
upon a1l the rooms,especially the living ones,being well ventil
ated,as the poor often prefer to spend their tire in apartmen-
ts in which the windows are almost hermetically sealed,they
herding together in an atmosphere reeking of toxic emanations
with the child as a central figure therein.Far too many nurs-
eries are kept at an excessive temperature:so that,when the
child is taken from the overheated room into the fresh air,it
seems always to be takineg cold and is then shut up in the old
vapour-bath atmosphere until it shows signs of recovery,with
consequent lowerinz of its powers of resistance to disease and
diminished vitality.I have often come across cases in which the
anfortunate infant has been kept indoors for the first seven
months of its 1ife at the colder time of the year,the usual
rickets and its concomitants making their appearance.Shouvld the
social circumstances of the case alldw,separate rooms should
be used for the day and night nursory.&ho patisnt should be
kept in a sunny well ventilated room,well lighted and kept
free from dust by the almost total absence of superfluous
pictures and draperies.The walls of the apartment should be
coated with a washable distemper,thick carpets should be rernl-
aced by cork linoleum of cork and well washed and polished
floors;heavy curtains must not be sllowed to soreen the window-
s and shut out the 1ight or catch the dust and hold it.Too
much furniture should not be allowed to intruse upon the floore-
space.In sort,the nursery should be plainly furnished and
never be allowed to become stuffy.Bven in the dwellings of the
foer scrupulous cleanliness should obtain;this can hardly be
expected when the mother has to spend the working hours of the
day in the factory or hawking in the streets.,It is well known
to persons of intelligence that a child will never suffer from
fresh air,however cold,though its skin and mucous membranes
are very susceptible to sudden d#raughts - the meral being that,
if it is alleowed to crawl about the floors,great care must be
taken that it is duly protected from this danger.The windows
should be kept open throughout the twenty-four heurs, all
draughts,of course,being avoided.There is not usually great
danger in the evening air,except when it is heavily charged
with moisture and,even at these times,it is healthier than an
atmosphere charged with carbonic acid #as and the foetid eman=-
atiens of numerous sleepers.Fresh air is a stimulant and a
tonic,it braces up the constitution,promotes appetite,improves
the gastric functions and clams nervous irritability,thereby,in
an ideal manner,fulfilliing all the indications fer the best
adjunct to a rachitic cure.The ffécacy ef due observance of
hygienic rules,combined with preper feeding,is well illustrated
by & comparison betwaen Hebrew and Italian children,.The childe
gen of the slum Jews are usually strong and heal thy,their
homes and persons are clean and their food well arranged,with
the result that only a small percentage will be found rachitic.
On the other hand,the Italian children,so long as they are
1iving under the bright sky and warm and sunny atmosphere of
their native land,are generally hardy and healthy;but,when
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transplanted to the tenements of foreign sYamerowded slums,
they become amazingly rachitic.If we inquire into these cases,
we shall perhans find that the new home is just as dirty as
te one left behind in Italy;anyhow,it is no rere wholesome
and undoubtedly more degrading as regaris rorals,with the res-
ult that the emigrated Italians show more and more rickets
with each succeeding generation.The ways of the slum dwellers
ere strange;they seem to delight in crowdinstogether in a
single livineg room,probably the kitchen, and,if there is a
sick and ailing child,it is so surrounded by a simpering tribe
of curious or sgmpathetic neighbours and visiters that it
actually suffers from paucity ef air,but a plenitude of the
products of organic decorposition powerful for the productken
of this disease.
SUNSHINE.

From what has already been said,it will be gathered that
sunlight is a prime factor in the prevention and cure of rick=-
ets,the more so as,in sunny countries,the &ffection is almost
unknown,whereas in darker and colder climes it is &ll toe
prevalent .Sunlight,indeed,is Nature's greatest tonic;it promot=-
es growth and energy and inhibits the hatching and development
of morbific and ether germs.,It is no womder,then,that the con-
valescence of a rickety child is markedly hastened if it can be
kept constantly expesed to the infiuence of bright sunlight,
which is also of especial service in cases of diarrheea or
respiratory trouble.It is not always possible te remove the
patient to a country with a sunnier climate;short of this,every
epportunity should be taken to keep the sufferer out of doors
or near the open window fer the fdllest possible enjoyment ef
the ben&ficent action eof the sun's rays.These patientsgpit
would seem,seliom do well in ordinary hespitals;but,if they
can be sent to convalescent homes in the country er at the
seaside or sick children's institutions in airy and sunay
situations,good results and rapid cures may reasonably be exp-
ected,.In large and crowded towns and cities the introduction
of roof-gardens could perhaps be made of great service in the
treatment of this disease.Upon them the air is purer,sunlight
is eftener available and there is less irritation from the
noise of the traffic-teeming streets,

PHOTOTHERAPY.

Cases of rickets which haunt the hospitals of the towns
should improve under various ferms of artificial 1light,when
judiciously used;and,in the surmer or during the sunny days ef
the rest ef the year,the exposure of the whole body to the
action ef the sun's rays pessed through coloured glass,may be
expBdted to cure or relieve,provided the case is given very
thorousgh antirachitic treatment by liberal and approved diet.
Light is a great stimulus to growth and nutrition and that
form which is chemically active causes great dilatation of the
capillaries and provides a stimulus te the whole organism;the
iggerprotation of this in rickets is obvious,Nevertheless,
sun-baths are much te be preferred te treatment by any form of
artificial light in clesed chambers,in which,ef course, the
pure air of the eutside is net easy to obtain.

REST AWD EXFRCISE,

The slum children srpear seldom to ebtain the quiet and
rest that their requirements demand.They should be disturbed
as little as possidle,teased by handling or irritated by noise
of the streets or tenements.On the other hand,smuch may be done
by the early and systematic training,even in unfavourable
surroundings,to cause it to zo to sleep at regular intervals,
After some warm feod,it should be put to sleep in a well-ventil
-ated and darkened room or,if in its oarriage,it sheuld be
1aid f1at and out of the direct rays of the sun.This caution
would seem unnecessary where it not for the fact that sleeping
rachitic infants are kept in their parambulators by careless
nurses with the sun beating on their heads in not a few inst-
ances,Infants should be trained to go to sleep without the
aid of a comforter or durmy teat;further,vigorous rocking of
eradle or swingine in the arms may be regarded as quite unnec-
essary and sovetimes positively injurious,The cot should not be
thickly padded and only light hangings to kxeep off the draughts
should be allowed,the sides being so arranged that the_sleeper
has no obstruction to the free circuletion of air,particularly
with & view to warding off the persistent pendency to the -
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debilitating rachitic perspirations.A more than ordinary amount
of rest is essential to the cure of rickets,as the hypersensit-
ive brain and muscles of the child easily tire and can only
recuperate and gain tone and stamina from long periods of rep-
ose of body and mind.Durines the night the practice of allowing
the child to sleep against its mother should be forbidden,as
there is always the risk of overlying and it is a nasty unheal=-
thy idea.A useful cot can be made from a box or basket,.The
bedclothes should be warm and light and,if the child suffers
from cold feet or poor circulation,it may be advisable from
time to time to supply extra heat with a hot rubber bag or
bottle.Only a firm,tough pillow should be provided;for,if a
soft one is used the child's head sinks into it and soon becom-
es overheated,thereby favouring the head-sweating so commonly
observed and troublesome in this disease.To a large extent the
restlessness of the patient can be controlled by keeping it
comfortably warm in a cool and suitably ventilated apartment,by
careful correction of the digestive disturbances,and so forth,
with avoidance of routine feeding every time it wakes up.Sleep
is an important factor in the promotion of growth and mutrit-
ionjbut the value of rest and quiet to an undeveloped brain and
nervous system is far too frewuently overliooked in the treat-
ment of infantile ailments.These growing rachitic individuvals
have hypersensitive brans and unstable nervous systems and,
the nerve control being very imperfect,it needs but little
excitement to bring on an attack of nipght-terrors,laryngismus
or convulsions.The rachitic infant sleeps badly,particularly as
it may have adenoids,indigestion or actual neurasthenia when
coming of a neurotic stock.Children that are drazged about from
place to place by fond parents,or taken into crowded or noisy
or brilliantly lighted rooms,may in time develop nerve exhaust-
ionjthey usually sleep badly and either refuse food persistent-
1y or suffer from persistent vomiting,These patients,in the
absence of an positive diagnosis in some other direction,should
be regarded as neurasthenic and be kept particularly quiet the
more so as the troublesome dyspepsia may he due to hyperexcit-
ability ef the nervous system occasioned by injudiciouvs mater-
nal managerent ,In short,neurasthenia is very apt to eccur in a
rachitic child and considerably retard recovery.The patient
requires to be kept quiet some little time both before and after
its meals;swall ehildren should never be hurried home tired out
to partake of food,a short rest before meals being very necess-
ary.As the bedtime hour approaches children of all ages should
be kept quiet,so that the nervous systexm shall be allowed to
settle into & condition ef comfortable equilibriwm hefore the
time of sleep.Just before being put to bed the child should net
be taken into a brilliantly lighted room and danced up and down
and handled by fond parents and admirine friends;nor should it
be allowed to play or get eoverheated towards the clese of its
day,as such procedures can only lead te nervous excitability
and restless nights or worse.In the case of the healthy child
restful habits must,ef course,be cultivated;but in the case of
rickets there is a ruch greater need for insistence upen &
tranquil existence,at least up te the time that the nervous
system has been restered te stability.We must always bear in
mind that ricketw is & neurosis-maker and #Bat if,to an already
unstadble nervous system,is added a condition ef neurasthenia,any
hepe of permanent cure of the nerve truble will be small,the
child being rendered liable te grow up into & neurotic or bec-
ome epileptic or hysterical and generally 8iling.I do not con-
sider that I am straining a peint by including these measures
under the treatment ef rickets,as I held that it only by due
attention to these minor details that a rachitic infant can be
put under the best possible conditiens fer permanent and uncom=-
plicated recovery at the earliest possible date. New, though
rest is important,exercise is just as much se,in view of the
fact that the healthy infant delights in kicking unrestricted
by the bedclothes or ceverings.We must take a lesson from this
and encourarge rachitic patients to make free use of their limbs,
such active movements promoting &he nutrition ef the muscles
and accelerating the circulation ef the blood,while at the same
time the weicht of the body being taken off the extremities, E
there snsues a minimised risk ef development of the dreaded ¥
deformities.The 1lying-down position encourages expansion of the
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chest and allows the spine to assure its natural shape;it is
much to be preferred to the sitting position with its risk of
curvations of the limbs.Crawling er sitting positions rmust

never be allowed for any length of time,if the muscles are flab-

by and soft er when there is any tendency towards esseous ancm-
alies as slready described.Should theypatient be old enough te
go out for walks,it should not be taken any great distance or
at too quick a pace beyond strength and muscular power.Unless
the spinal muscles are strong and vigorous,the infant must be
kept lying down in its perawmbulator when in the open air,.The
pepular mailcart,in which the child sits bolt uprisht on a low
seat ,is net a satisfactory vehicle for rachitic patients;for the
nose and mouth,being close to the ground,are apt to inhale a
plentiful supply of dust and impurities,the cold wind strikes
upwards from the road on to the face and legs,with the resvlt
that the child is expesed very much to the risk ef poisoning
from refuse,the invasion ef disease germs and the possibility
of sudden chills.During times of inclement weather and necess-
ary confinement to the house,the child should be put into its
outdoor clothes,put into a cot or perambulater and allewed te
spend some time in a room with widely epen windows,

PROTECTION FRO!® COLD.

It is very necessary that rickety children should be kept
warm,as they are more sensitive t¢ suiden changes from heat to
cold than advlts and have mucous membranes unduly sensitive te
changes of temperature.We must therefore urge special precaut-
ions against the evil effects of chill.The depressing effect
of cold upon the respiratory system must be remenbered ani it
is just as impertant teo keep the abdomen and feet thoroughly
dry and warm,in order to ward off catarrhs of the bowels or

rensl organs.The heat of the body must be kept up and reguvlated |

by warm clothing,foeds containing carbohydrates and fat and by
studied protection #rom cold winds and sudden draughts.The
patient should never be taken suddenly from a warm room into
the colde® air outside;but,if its living rooms are well ventil-
-ated and thewindows are kept freely open,the risk ef chill is
considerably lessened,the body becoming more indifferent te
changes of temperature.Children who are always catching cold
have a depressed vitality and a low resistance te ricrobic
infection.This fact is well instanced by cases in which child=
ren suffering from adencid growths er rickets develop pharynge-
eal or bronchial catarrhs under the slightest provecation,
which ailments they throw off with considerable dAifficulty
during & period of weeks or months.The initial cause ef the
cold is a sudden chilling of the skin,thousgh in most cases it
will &lso be found that the system is evercharged and harperad
by waste products throwing an extra strain en the excretory
organs,In some cases,however,sudden abstraction of heat may be
enough to cause a celd by lewering the vital powers eof resist-
ence.Children with digestive and excretory ergans acting in a
nermal manner resist chills because they are better able teo
withstand its depressing influence;but in rickets the nutritie.
on is lew and vitality feeble,digestion is imperfect and
encountering ebstacles to its efficient performance,with the
result that the patient hasne reserve ef effective disecase
resistance and muffers from even the slightest chill. These
patients lese keat mere rapidly than adults because of their
smaller size,swall bedies ceoling at a whicker rate than those
of larger size,This impertant point should always be remember=-
ed and given practical apprlicatien,so as te ebviate dangerous
expesures to cold.It is an unfertunate fact that the slum chil-
dren are Tar toe eften called upen the brave sudden changes¢f
temperature by being taeken eut inte places where the air is
foul,vitiated and everheated,afterwards having te face the
further depressing influence ef the celd night air on the way
home.It is quite cemmon newadays te see weakly infants ogt of
deers late at night in the worst pessible weather,returning er
goinf te cinema halls er being further depressed by their
brainless methers in front ef sheps er gin palaces.They are
net infrequently taken inside sheps and brilliantly lighted
places and subject there to noise and vitiated air . Many infane
ts are taken out te spend the evening at the picture shows when
they should be sleeping clamly at home;the sluttish mether will
kave her pleasure and,as she cannet leave her child at heme,
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she 18 bound to take it with her and risk its life;it is a
wonder how so many ef these children actually survive.In the
swmrer time similar evil customs are observed daily;fer every
excursien train or emnibus carries mapy mothers with young chi-
ldren in their arms.All return tired and irritable and deprov-
ation of natural rest,plus ever-fatigue,cannot fail eften to
react uhfavourably upon both the nursing mother and her child.
- The comrmon practice amongst mothers taking their infants and -
young children to the public houses and drinking-saloons is
even mere reprehensible and it is horrible to think that some
of these degraded creatures actually give their babies gin or
whisky to quieten their cries.Sb long as such secisl evils as
these exist,we can hardly expect to eradicate rickets or other
endemic waladies of children,The nature and characteristics of
the clothing must also be taken into consideration in dealing
with this disease.The garments must net be light or keavy,or
there will be the undesirable risk of producing constriction of
the hody,irritation of the skin,restlessness,overheating,exha-
ustion and fatisue:in short discomfort from clothese will not
allow an infant to obtain its natural rest.Badly fitting cloth-
es may interfere with the various functions of the bedy;if too
tight about the neck er chest,they impede circulatien and respi-
-ration;about the abdomen,by interfering with peristalsis,the
set up indigestion and constipation;from deficient ventilation,
cutaneous diserders may arise;and any cramping ef the limbs
pfevents the free and uncontrelled action ef the various
ruscles and hinders their growth and development.In infants and
rapidly growing children it is,therefore,very impertant that
all clothese should be well made and eof suitable material .In
rickets,when the bones are soft,the evil effects of constrict=-
ion er compression becore more proneunced and must be guarded
against;sor badly fitting clothing may produce deformities er
hinder proper recevery by causing pressure en the extremities,
The pernicious effect of tight napkins must be ebvieus;care
must be taken that they are leolely applied and never fitted
tightly around the iliac crests er wedged between the thighs,
lest they lead te retardation ef the development ef the pelvis,
inhibition ef growth er actual deformity of bone.I have reason
to believe that keeping pads ef material between the thighs is
not infrequently the cause ef genu valgum in chil dren, The
mether of the rachitic child,then,must be warned asgainst the
danger of tight diapers and,if there is already a tendency te
deformity,she should be advised te fasten or sew the napkins
leesely te the edge of the child's undervest,instead ef <fixing
them round the waist,The napkins are usually made of tewelling,
but in rickets,when they are frequently seiled with foul and
slimy moetions,it is far better to use lumps ef cettonweel,
gamgee tissue or the like sanitary material fer immediate burne-
ing,thereby ebviating as far as possible danger of reinfection.
Looseness,warmth and readiness of spplicatien are the three
cardinal peints in connection with infants' clething.All garm-
ents should be simple in pattern,so as to take easily en and
off.In erder to avoid unnecessary handling of the Jypevatnsit-
ive patient,they should be made te fasten either all at the
back er all at the frent.As warmth is so¢ impertant,the child
should be dressed for the most part in flannel or in leeosely
fitting weellen garments of such weight that they shall net
impede the movemehts of the limbs;the neck and arms and legs
sheuld be kept preperly cevered and &n entire change of clothes
xust be made at night.The belly requires protection from sufiden
ohills and fer this indicatien the usual binder,when carelessly
aprlied,is quite useless,as it crumples up en the chest,leaving
all the parts helew unprotcctedion the ether hand,it may be
sewn so tishtly reund the child's bedy that it impedes beth its
respiration and the proper actien ef the abdominal ergans.Ati-
acks of diarrhoea are eften excited by the exposure and sudden
chilling of the surface of the belly.The binder is best made of
soft flannel or knitted material and,in erder te keep it in-
position,it should be fixed te an undervest reaching dewn to
the hips.In certain cases special elastic belts way be prescr-
ibed Tor ths relrief ¢f the abdominal atony;these things usually
conasist of a bread band,furnished with buckles at ene end with
straps at the other for fastening.The belt is sometimes further
steadied by understraps passing outise the napkin underneath,
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The lowest buckle should be fastened first and be the tight-
est of the lot and the top one,over the pit of the stomach
should be loese.The elastic pertion should pass over the
front ef the belly and ceme well down the front.Fit is every-
thing with this class ef apparatus and ne minor detail should
be neglected.It is easy to apply;it supports the weak abdominal
walls and contained viscera;it tones up the general circuvlat-
ion of this area;it steadies respiratien and,by giving a sort
of peripheral massage,it impreves muscular development.The heat
of the bedy surface should receive equal distribution by proper
clething of proper weight ,Far too eften,in fear of colds,the
mother indulges in excessive padding and binding of the chest,
which will hinder the free expansion ef the lungs and keep the
patient in a continual state of perspiration:so that the nermal
function of the heat regulating apparatus ef the skin is lewer-
ed and the trouble ensues from sudden abstraction eof latent
heat .The ailments arising frem sudden chillineg ef the belly can
noet infrequently be referred te the action ef cold upen the
1imbs,particularly upon the soles of the feet,These patiémnts
should never be allewed te so about in short-sleeved frocks and
diminmutive socks,but always wear a knitted vest with leng siee-
ves under a long euter garments with sleeves to the wrist and
cormfertavle weollen gloves . All constriction ef the chest must
be carefully avoided and the fit be perfect,the shoulders enly
bearins the weisht eof the clothese,without censtricting straps,
Bare less are a real source of danger te a rickety child,as it
very eften suffers from coldness of the lirbs and perhaps cyan-
osis of the hands and feet,beins easily af fected by any chill
to these parts,with the added disadvantage ef ceoling ef the
bedy by the sympteratic perspiration and pessible censequent
congestion of the internal ergans,There is ne ebjection te
socks under guarded conditions in the house;but in the open air
yoxcept in the mildest weather,long stockings or woollen gait-
ers shovld be worm.Bare arms and legs are a frequent skurce of
diarrhoea,bronchitis,celds and chronic congestive disorders ef
the digestive organs;further,the growth eof bone is unfavourably
influenced by celdness of the limbs,so that the absurd custom
ef dressing children in flimsy frocks with lew-cut necks and
short sleeves,or in cotteon undergarments and socks reaching
only a little above the ankles,is merely pandering to the
vanity ef the parents,er the detestable theories of the
"hardening" faddists,and has nc justification whatever in
rickety cases at least.Indeed,there is ne need to harden a
child;for,as vitality improves,its powers of resistance will
automaticallyggrow stronger witheut artificiel aid:so it is
far better to leave Noture to deo its preper werk in this direc-
tion.The nightdress should be of warm flannel;it sheuld be as
leese as a sack and fastened around the feet outside, as these
patients are restless sleepers and kick off the bedolothese
and become chilled by the night air of the reem playing on
the expesed belly when this sleeping-bag precaution is net
adopted.It zees without sayinz that beth the outer garments and
the underclothing sheuld be of washable material .All garments
in these cases may well err en the warm side,rather than fall
short thereof,as the action of the heart is feeble,the arterial
tone is peer,the circulation is slugzish,the temperature is
subnormal and the skin is rapidly ceoled by the excessive per-
spirations,The clothinz is therefore of prime impertance in
dealins with all cases of this disease,

In general,we may make it is rigid rule that the rickety
child should be placed in the best pessible surreundings;it
should exist and repose in a properly ventilated apartment and
have an abundance of fresh air anddsunlight,with preper pretect-
jon from celd and chills and damp;its clething sheuld be warm,
but net too heavy er impervieus te ventilatienjani ite general
health should be further prometed by bathing and general frict-
ien and massage.In such ways as these the body is made mere res-
istant te chill and the better-exyszenated bleed can cepe more
effectively with the merbific elerents in this disease,The rule
-8 ol diet,as presently to be outlined,must receive preper
erganisation,medicine receiving a second place te the ebservan-
ce of hyzienic laws, Health visiters can de a let of goed in
these cases and their mere general employment is much te be
recemmended; municipal autherities seem to grudge their
sataries,but sanitarians everywhere know that the same may be

regarded as money well spent.
y L spe B —4
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(b) SYMPTOMATIC TREATIENT

General Coasiderations,

We have geen that the rachitic patient is specially epen
te take various intercurrent affections,especially theose that
affect the digestive aystem eor the nervous:so that a preper
cure is out of the question if we fail to deal with the under-
lyinz trouble, Thus, in catarrhal ailments of the digestive
and respiratory systems,the symptoms ray be relieved and the
malady treated on general principles,if at the same time the
patient is put upon some antirachitic diet and suitable druss
are given te eradicate the fundamental rachitic dyscrasia and
prevent the recurrence of the intercurrent disease.All catarrh-
al conditions ef the stemach and bewels ousght to be corrected
by careful attention to the surreundings of the patient,avoid-
ance of chills te the feet or the belly,resulation of the diet
and certain medicaments suited to the secendary disease.,PFurther
ya88 soon as the catarrhal condition in question has been effec-
tively dealt with the rachitic dyscrasia must bve eradicated and
ne case regarded as really cured er safe from relapse until it
kas been treated for a lene time on antirachitic lines After
an attack ef diarrhoea has been cerrected,the irritant cause
treated by mild aperients and the bewels soothed and disinfec-
ted by sedatives and antiseptics,vigerous measures should be
instituted against the underiying rickets and the patient
prescribed a diet rich in fat and proteids.The rachitic will
de better witheut the use of astringents if such drugs as ced-
liver eil and approved tonics are used,All recurrences must be
guarded against dudden chills er everfeeding,special precaut-
iens being taken during the time of teething and during the
kot months of the year.In a similar manner all catarrhs ef
the respiratery ergans must be first cerrected on the usual
lines The same is true of the nerveus system,gs the cersbral
tissue is hackward in development and the reflex nervous syst-
exn is excitable te a very szreat extent:so that trivial cendit-
ions,which would not perhaps affect a nermal child at all,may
very readily set up varieus spasmodic affections of which we
may instance tetany,laryngeal spasm and convulsions,There is
also defective nutrition ef the metor centres,the conditien
of this system being cemparable te the badly neurished and
hypersxcitable muscles,which are seo readily stimuilated and se
easily tired.Therefere the treatment of all affections of the
nervous system must be on the dual l1ines ef soothing and allay-
in~s its hyperexcitable cendition,with remeval ef any reflex
cause of irritatien and eof feeding and building up the starved
and badly novrished nervous tissues;indeed,fer a considerable
peried it may be necessary te administer a combination ef rem-
oedies which will meet these twe indicatioens.Durineg the time
that the patient is having such treatment as this,varieus anti-
rachitic measures must be adopted . The diet should centain nle-
nty ef animal fat er cream eor raw meat julce;the general hyg-
ience ef the case must be improved and plenty ef fresh air in-
sésted upen,the child beinsg kept eut of deers in all reasen-
able weather,Ced-1iver oil should be prescribed,with er witheut
phespherus and arsenic and the like tonics fer extended periocds.
It cannet toe strongly be insisted upen that wvarious cemplic-
ations,such as bronchitis and the like internal affectiens,may
at any time interrupt the erdinary course of rickets and preve
a source ef ereat danger te the patient,vhe even during an
apparsntly satisfactoery cenvalescence may perish er have a
very dangereus illness frem superadded disease;an erdinary case
of rickets is,as we knew,largely & question ef hygiene and
dietetics,though the scene is changed inte assidueus therapy
when cemplications er sequels arise,which must be preperly
treated en the mest persevering and intelligzent lines,
BRONCHITIS. : '

The great 1iability ef rackitic children te such respirat-
ory cemplications as this must always be berne in mind and the
utmest care be taken te prevent eriginatien;when once in evid-
ence,their treatment must be en erthedex lines with special
regard te the already existing debilitation resulting frem the
fundamental rickets, Rachitic brenchitis is in net a few
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instances found te have had its erizination in adenoids,enl arg=-
es tensils er hypertrenhied muceus membrane ef these parts,
blecking the upper air passages and preveating the preper exp-
ansion ef the lungs and exysgenation ef the bleed.Anether eccas-
ienal cause is the fat cendition ef the patient.It is net a
healthy fat and causes the bleed te be impeded in its course
amengst the tissues in which it lies,with resulting capillary
sluggiskness,congestion and catarrkh in the air passages.As
soen as symptoms of brenchitis are ebserved the child should be
placed in its cradle near the fire,duly pretected frem all
draushts and ckills;the bedclethes should be abundant,but light
as their weisht misht impede the already hampered mevements ef
the chest .The air ef the apartment sheuld be kept warm by
steam impregnated by salsams,pine-o0il eor creesote until the
mere dangerous symptoms have subsided,a tent cevering the crad-
le in erder to secure the full effects ef the medicated
vapeur.The popular linseed peultice is semewhat eut ef date;it
is better to make use of the preoprietary antiphlegistine (a
kaolin preparatien) er spengiepiline frem the drug-stere.As
seon as pessible after the acute stage,an abundance ef fresh
air sheuld be allewed te circulate in the reom;the windeows
xmust be kept epen day and night,unless special circumstances
contraindicate and the preseance of tee many visiters,vitiating
the air ef the reom and exciting the patient,mmust be ferbidden,
The constitutien must be braced up by an ample supply ef geed
and wholesome feed.The bewels should be freely acted upen at
first and then a stimulating expecterant mixture should be
prescribed,A good one is compesed of acetate of ammenia solut-
ien,nitrate of petash,glycerine and water;anether pepular ene
centains iedide of petassium,nitrate ef petash,solutien ef
acetate ef ammonia,syrup and cinnamen water,When the cough bec=-
emes easier the child should dbe given a mixture centaining
ipecacuanha wine,ammenium carbenate,keney,glycerine and water,
Sheuld the heart shew signs ef enfeeblement,it is advisable te
prescribe a mixture of carbenate ef ammoenia,tincture ef dig-
italis,syrup ef Virgiaian prune and aniseed-water - in all
cases,ef course,desage being accerding te age on erdinary
lines . If,at the cormencement ef tkhe brenchitic attack,there is
much ebsfruction frem sticky mucus,a full dese of the above-
mentiened wine sheuld cause relief by exciting a clearing
vohmiting Mustard and the like ceunterirritants may,if theusght
advisable,be applied te the chest.The cenditien ef the heart
sheuld be carefully watched and,if cyanesis be ebserved,a
l1ittle brandy should be given new and them.Semetimes nitre-
glycerine is useful in heart fallure witlh cengestion ef the
lungs,the usual dese in these cases being ene five-hundredth of
& grain every heur er se,accerding te indicatiens ebserved,It
is as well,howsver,te bear in mind that tkhe chronic brenchitis
of rickets should net be treated entirely by squills,the
abeve-mentiened wine, essing cough mixtures and expecterants
y,particularly epiates,it bein~s far better method te rely mere
upen tenics and cod—liver eil.In these respiratery affections,
Balif & minim,thrice daily,ef the efficinal selutien ef arsenic
ferms an excellent tonic fer convalescence,particularly if
there is any tendency te enlarzement ef the breachial er
cerviosl glands.During the stage ef recevery it is very impert-
ant that the chkild be guarded froem relapses - the mere so when
celd winds are abeut;nevertheless,it should net be ceddled
indeers,but be made te live an outdeer life,with an abundance
of fresh air,and sleep with the windews epen,
BRONCHOPNEUMONTIA.

This is an alarming cemplicatien ef rickets and ene that
will always call fer the best therapeutic efferts ef the
medica)l attendant,.The temperature is apt te assume a censider-
able heisht;tepid spenging is the best way te reduce it,at
least in private practice when the parents ebject te the use of
the celd bath er wet pack.I do net consider it safe te use
antipyretics in these oases,The brenchitis kettle is useful
when the breonchial secretion is deficient Mustard anmd ether
counterirritants are of great utility semetimes.Antiphl egistine
is well established in tke tratment ef this condition.ghg
tuhes mayv be cleared by the use of ipecacuanha wine,antime
ta?tratoyand ether oxp{ctorants.Acoﬂgto and squills are agi
te be depressing and eught te be aveided in mest instances.
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Acetate of ammonia and bicarbenate of petash er petassium
iedide er the sodium compound are of value in renderine the
mucus less tenacieus and,even at an early stage,nux vemica er
digitalis may be coumbined with these.When free secretion is
establ ished,het apnlications should be discontinued and the
chest wrapped in cettenweol instead.I find that creesetal,
gualacel and ether crecsete preparatiens are ef signal service
in this disease,especially when the respiratery treuble is
cemplicated with diarrhoea er digestive disturbances.Later on,
the creesote preparation may be combined with hypeophesphites
and ced-liver eil and the patient given a diet rich in fat.In
my experience this ferm ef treatment has tended to sherten the
cenvalescence xere than if the chest disease had alene receiv-
6d attention en erdinary therapeutic lines,
BOLLAPSE OF THE LUNGS,

This conditien,alse emphysema,may arise in the ceurse of
rachitic disease.At the cemmencement an emetic eften dees good
by clearing out tke bronchial tubes,a teaspeenful ef the wine
of ipecacuanha being perhaps the best agent to use,theugh all
depressing drugs must be avoided,Stimulants are necessary frem
the first and may assume the ferm of brandy,whisky,whey er
ogr mixture,all ef which ef eften ef signal service in these
patients of tender age;the condition ef the circulation will
peint eut the desage and desirahility ef exhibition ef these
agents . If it is weak,compressible,rapid er irrezular,stimul ants
are clearly indicated,as well as when there is blanching er
syaneslis ef the cutaneocus surface;they are mest useful at the
crisis ef the disease,if the temperature falls suddenly or if
definite ferms ef pulmenary callapse are ebserved.Then it is
semetimes advisable te apply two or three leeches te the frent
of the chest ever the regien ef the heart,seome form ef ceunter=-
irritant replacing them afterwaris in this lecality.Nitreziyc-
erine is a useful drug in cellapse cases,a3 alse is a tiny dese
of strychnine hypedermically - say,ene three-hundredth of a
grain fer a chill ef twelve menths.Caffeine and atrepine are
alse useful as respiratery stimulants ef the safe kind,the
dese of the fermer being one-twentieth and ef the latter ene-
eirhthundredth of a grain Massage ef the chest is indicated,qs
is alse the inkalation ef exygen in desperate cases.Creesete
reparatiens are of use,esnpecially when gastreintestinal affect-
iens ceexist ,The diet should be of the erdinary antirachitic
kind and an eccasioenal dese of calemel er grey pewder may be
tried when censtipation is present,.A het mustard bath may be
tried in certain cases ef great severity and the dese ef
alcoehel may be inoreased,if necessayy.Durinsg convalescence the
usval tenics are indicated and fresh air particularly.
CONSTIPATION. '

Rachitic children are net infrequently much treubled with
this irritating cenditien,w:ickh is eften very slew te respend
to treatment,drugs having to be given semetimes ever a preleng-
ed peried and the diet very carefully arranged frem time te
time.It must always be rezarded as axpyessive of the atenic
condition ef the mascular system and the general malnutrition
ebtaining;the @arly treatmert should,therefere,be directed
tewards irnreving the asthenia befere attempting any permanent
cure ef the digestive disturbances,The fundamental general
feebleness ef the muscular walls of the bewels and the atony
of the abdominal walls should be treated te a great extent by
alteration ef the diet and improving the general kealth and
condition ef the patient.Improvement ef the muscular tene ef
the muscles eof the abdomen may beefigréed semetimes by minute
deses ef nux vomica,theugh tkere are sems who warn us against
the pessibility ef exciting a slumbering tendency te convuls-
iens in this way;such,hewever,is net in accerdance with my
experience,as I have never knewn a fit te eccur from & judic-
ieus use of this drug.It may he combined with syrupef senna
and cempeund infusion of gentian for exhibition hefore meals.
Massage and electricity,if properly applied,assist greatly the
action of drugs in the cure of chronic atonic constipation: of
rickets,Teaspoonful doses of extract of malt and bone-marrow
may here be preferable to cod-liver oil,the stools manifesting
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The use of the syrup of the iodide of iron,in small doses in
conjunction with meat extracts,is to be recommended.I do not
favour the prescription of pursgatives by way of routine in
rachitic constipation;small doses of greq powder are,however,
useful ,beinz both laxative and antiseptic.Cod-liver oil some-
times works wonders and a mixture of magnesia,syrup of ginger,
dill-water and rucilage may do zood when other measures fail.
Faecal accurmlations in the large intestine may be cleared
out by daily enemata of tepid water and glycerine suppositorie
-8 are to be recommended.If preferred,a small pointed piece
of hardish soap may be pushed into the rectum for purgation,
These cases sometimes do well on oatmeal porridge when old
eénough to digest it.Such mild aperients as aloin,belladonna
and cascara can meet with no objections under approved condit-
ions,The latter may be given with salines over a rrolonged
period.Castor-oill may be given in a large singzle dose,if a
speedy action be desired;otherwise it should be ordered in
small fractional doses several times a dgy and it is as well
to bear in mind that the addition of salol,salicylate of soda
(especially if there be any rheumatic tendency) ,boric acid or
resorcin will usually enhance its beneficial effects,I find
that a tenth of a grain of calomel is very useful in obstinate
cases . Aromatic medicaments and mineral acids are also trusty
agents when indicated.Fresh air and exercise are,of course,
indicated here as elsewhere,.
CONVULSIONS.

General convulsions are not infrequent sequels of attacks
of laryngeal spasm in rachitic patients.Indesed,rickets,occurr-
ing in children over six months of age,particularly if fed
artificially,should be suspected as the possible cause of the
fits and carefully searched for.Fits require prompt treatment
in order to save the child's 1ife,the best indtial treatment
being a hot bath and clearance of the bowels with calomel or
grey powder,Cold douchineg of the spine,after the morning
bath,is of great service for conferring a suitable tone upon
the nervous system,in addition to which the patient shouvld be
kept as lone as pvossible in the open air every day.After the
bowels have been cleared it is sometimes a zood thing to lance
the gums if there is any difficulty in dentition.The fits may
be treated with sedatives;the inhalation of chloroform or
amyl nitrite may be useful in checking the violence of the
spasms and in warding off haemorrha~e in the brain.,One-grain
doses of chloral sometimes is more useful than the bromides,
which latter must be siven in largish doses to be of use,
During the time that the child is in the hot bath cold water
may be poured upon its head.Some advise & hyrodermic injecti-
on of one minim of the solution of morphia hydrochlorate in
severe cases ,Whan the fits have passed off and the irritant
cause is removed the nervous system may be Eejhkedated by
the usual antirachitic measures and the body generally will
be toned up in this way.If we merely relieve the convulsive
attacks and fail to recognise the underlyinz rachitic condit=-
ion,the convulsions will surely return;they may Mltimately
X111l the patient ,render him feeble minded or make him an
epileptic later on,
DIARRHOEA.

Inordinate action of the bowels may alternate withy
constipation and be very troublesome and accompanied by rest-
lessness,thirst,flatulence,stomatitis,abdominal distension
and perhaps vomiting.The sbools in these cases may have a
greenish hme and contain undigestedffood particles or be
frothy and yellow.In severe cases the milk should be stopped
and & bumin-water or barley-water administered until some
improvement is observed. .Half a teaspoonful of caster-oil or so
should be tried at first or,if preferred,a tenth of a grain of
calomel .Then a mixture may be prescribed containing carbonate
of magnesia and lime~water in equal quantities,a teaspoonful
every four hours being the dose.Urotropin is an intestindl ,as
well as & urinary antiseptic,and may be tried,as also may the
well-known creosote preparations.,I do not favour the use of
chlorine-water advocated in certain quarters,as children res-
ent it very much.When the stools are yellow,frothy and cour,
it is useful to prescribe a mixture of carbonate of bismuth,
tincture of catechu,compound tincture of cardomoms,spirits of
chloroform,mucilage and dill-water.In obstinate cases good
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results may follow the exhibition of a mixture of salicylate
of soda,castor-oil,mucilage,syrup of ginger and pepperminte
water, or one containing bicarbonate of soda,compound tincture
of rhubarb,tincture of ginger,compound tincture of cardomoms,
spirits of ether and cimnamon-water,There are many advocates
for the use of tincture of opium in these cases,but it is adv-
dsable to be ever on guard for toxic effects.I have abandoned
the use of Metchnikoff's milk for the lactic acid treatment,
having been dissatisfied therewith.Waphthalin is a good anti-
septic to destroy the bad smell of the motions and urine in
this slime-producing disease;it may'bogkivon in cachets in
doses of two grains for every year of the patient's age,
mixture form not beins so smiteble.
HEAD SWEATING.

Rachitic patients,as we have scen,are apt to be much
inconvenienced by sweating about the head and neck at night;
the sleep is thereby much disturbed and the sugsestion arises
of theme being some element of defective nerve control or
some intoxication of the nervous system causing irritation of
the sweat s£lands.One mugt @y careful attention to the diet
and avoidance of food with excesas of starch or sugar in the
evening meal ,together with fresh air,l1ight bedclothes and
tepid sponging last thing at night.A small dose of alcohol,Il
find,produces restful sleep and tends markedly to allay these
perspirations.l am not in a position to claim any particuvlar
efficacy for the exhivition of suprarenal extract advised by
some forthe relief of this condition. thoush there appears to
be a certain amount of virtue for phosphorus when judiciously
administered,The ordinary antiracritic measures must,of course
,pe used It is & good thing to sponge the parts with vinegar
and water,following it with & dusting-powder of equal merts of
oxide of zinc,boric acid and starch.It is &1so a good rlan to
substitute & hair or air pillow for the ordinary one of
feathers and sood resvlts ray sometimes be achieved from epon=-
ging the head with the liniment of belladonna or the administr
ation of the tincture of that agent ,Children stand this drug
very well and I do not hesitate to give five to tem minims of
the tincture three times a day in certain cases at one year,or
&3 much as double that quantity for special indications.A
minim of atropine solution at bedtime sometimes checks the
peraspirations of the head Just as well.In general ,however,it
is comparatively seldom that the need arises for the exhibit=-
ion of drugs for this condition,if proper dieting and hygiene
are arranged,

INFECTION OF THE MOUTH,

Artificially fed very often are troubled with gffection
of the mouth,the hygiene of which cavity must slways receive
careful attention.I am therefore in favour of regular cleansin
-g with hot water after each feed,Should any aphthous condit-
ion be observed,oneshould have recourse to painting with glyc-
erine of boric acid or a solution of chlorate of potash,borax,
compound tragacanth powder,glycerine and chloroform-water,
When the gums are so tender and spongy as to susgest the pres-
ence of a scorbutic taint,it is good treatment to prescribe a
mouth-wash containing glycerine of tambétiefadid,tannin and
boric acid in water,the same to be used every four hours.The
.usual tonics should also be given and the diet be judiciously
arranged. v
INSOMNIA.

Ordinary treatment on general rrinciples should be given
for the nizht terrors and seneral restlessness of rickets,The
patient should be put to bed early and allowed to go quietly
to sleep in a darkened,well-ventilated apartment and covered
with light bedclothes.Any irritant causing disturbance of the
digestive tract must be forthwith removed and,if necessary,
gmall doses of grey powder or cslomel may be prescribed for
the egastrointestinal disturbance recognised as excitant .As the
patient increases in age it must not be gllowed to have any
food late at night,merely a light meal early on of milk and
Piscuit and bread.All games and excitements just before going
to bed must be avoided.Regularity of bedtime must be insisted
upon and a 1little bromide may be tried at first, Nevertheless,
the fewer druszs tried for this condition the better; careful
training and good management are much to be preferred.
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LARYNGISMUS STRIDULUS.

The prophylaxis of this distressing aff8ction is of very
great importance.The mother should be warned that her rickety
child is extraordinarily sensitive to any reflex stimvlus and
that a laryngeal attack may be excited by such triviel distur-
bances as a whiff of cold air.Existence in a vitiated and
stuffy apartment should be forbidden and the child encovrased
to spend its indoor time conditions of good ventilation,regul=-
ar open air exercise,quietude and the usual antirachitic arran-
gements ,The digestive system must be kept in good tone and s11
constipation or gastrointestinal irritation must be removed.In
order to deal with the underlying rachitic condition we rust
arrange for a diet rich in animal fat or cream,with cod-liver
oil,arsenic and other tonics.A few drops. of whisky every four
or more hours sometimes is of sreat service in these casesFor
removal of the reflex internal irritation and soothing of the
general excitability a dose of castor-oil or an enema will
usvally suffdce,thoush calomel may be tried if preferred.Then
the diet must be corrected,followed by bismuth and soda or
other stomachics,Enlarged tonsils,adenoids or elongated vvula
ma¥ be causing excitability and should be removed;catarrh of
bronchi or larynx must also receive attention when present If
teething be the cause,it may be necessary to lance the gums,
All emotional excitement rust be avoided,fits of temper,laugh-
ter or tears controlled and late hours or frequent visitors to
the nursery must be forbidden,especially near bedtime,so that
the child may be encoureged to go to sleep as usual at the
time that fits are most often observed.Small doses of bromide
or chloral may be given for some time after the attacks until
nervous equilibrium has been restored;some of the cases require
these sedatives to be given,however,for weeks lest relarses
occur and codeia and valerianate of zinc are useful &l ternative
drugs,though some have greater faith in antipyrin,in dose for
age,every four hours,The attaks of laryngisnmus themselves may
usually be either prevented or relieved by dashing cold water
upon the child's face or hands,or by smartly slarping the
cheeks or by passing the finger to the back of the pharynx to
excite vomiting.Severe cases may call for the administration
of chloroform to relax the spasm;hot forentations may be aprli-
ed to the throat in front and the hot bath in these cases is
not to be despised.Antisnasmodic drugs do good in not a few
instances and I would commend & third of a grain of rusk for a
child of twelve months every six hours,The tincture of bvella=-
donna is also of service and antipyyin,two grains every four
hours for a child of a year,seerms increasing in genersl favour,
HUSCULAR ASTHENIA. :

We have seen that formic acid and the formates have advoc-
ates for the relief of this condition.As a rule,the weakness
of the muscular system,go often observed in rickets,slowly
improves under careful dieting,plenty of fresh air,baths,mass-
age and electricity,especislly when aided by tonic on the
alregdy-mentioned lines,

TETANY,

The corronly obhserved tetany and motor spasms are the
direct outcome of the disturbed and excitable condition of ti-e
nervous system in rickets,as well as the general weakness
obtaining.The indication is to search for any reflex cause of
irritation,to remove it and give sedatives,following with
agssiduous antirachitic treatrent on the usual lines.If the
presence of worms be suspected,s vermifuse should be administe-
ered Worms,however,are not so very often the cause,the latter
being more usually referable to the presence of coarse or
fermmenting food in the stomach or general debilitation by
prolonged diarrhoea,with or without dilatation of the stomach.
The diet must therefore be judiciously arranged,with special
avoidance of oatmeal preparations,jams,skins and seeds of fr -
uit snd veretables with coarse stalks and fibres,such as
celery.On the other hand,one must not starve the patient,but
allow a liberal diet to reliefqthe exhaustion present. It is.
advisable to forbid the administration of ordinary milk and
starchy foods for the time and prescribe instead meat,mince,
reat extract or soups:in short,a full proteid dietary.In view
of the fact that calcium chloride,- present in cow's milk to
five times as much &8s in maternal milk,- has been experirenta-
11y shown to increase the irritability of the motor nerves
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and sometimes cause actval spasms, it is ju t as well teo
exercise rigld control over the animal secretion in these
cases,The diarrhoea present usually yields to imtestinal clear-
ance with castor-oil or calomel,followed by a course of gastric
sedatives and such intestinal antisertics as pisrmuth and chalk
or dalel,with small doses of opium when there is great pain,
During the actual attack of tetany a mixture of chloral and
bromide of potassium or small doses of antipyrin may be given
for frequent daily exhihition over an extended period.The
severe pains induced by the spasms may be relievedﬁbomewhat by
hot baths or firction of the limbs.Rater on,a stirulating anti-
rachitic treatment should be advised,particularly a diet rich
in proteid and fats,with or without cod-liver o0il ,phosphorus
and strychnine, assisted by massage,weak electricity and tepid
daily spongings. I am not in lJove with the administration of
thyroid extract in this condition and I am not convinced that
the parathryroids have anythins to do with the excitation of
the spasms,though some authorities have argued to the contrary
and drawn interesting comparisons and analogies,which it does
not seem advisable to reproduce here,despite their great
interest and alleged importance.
NAUSEA AND JLATULERNCE,

Infants that are reared upon the bottle artificially,as
well as not a few of those upon the breast,are apt to be troub-
led with voritine and flatulence.In such cases it is advisable
to give & teaspoonful of lime-water before the feed and reduce
the asmount of the latter each time,Severe cases of bottle wind
and sickness call for substitution ¢f condensed or psptonised
milk for the cow's product .An occasional dose of calomel or
occasional doses of a mixture of fluid magnesia and lime-water
may be expected to do sood.Comron salt should be added to the
food and dosing with ammonium chleride sometimes relieves
apparently intractable cases.Dill-water,pepsin and other drugs
of the stomach-soothinz character may be given,of course,
according to indications from time to time arising.
HYDROCEZIIALUS.,

All sorts of drugs have been recorrended for this distr-
essing accident in rickets.Attempts to absorb the liquid have
been made by small doses of grey powder,mercurial inunctions,
iddine paint and the jiodides internally.Leeches have been aprl-
ied behind the ears and free purgation with calomel has been
recommended.The head has been tapped,bleostered,and so forth;
but &ll these measures are unsatisfactory,as the effusion
returns again in the vast majerity of instances.
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(¢) SURGICOAL TREATMEDNT

GENERAL CONSIDERATIONS,

The treatment of the various deformities that may arise
during the course of rachitic disease would require,in view of
their number,a large amount of space for their proper consid-
erationiso that I do not prepose to zive more than a brief
outline of the mere important points as they have appealled to
me in actual practice in this country and at Home.Despite the
fact that the actual cerrection of the osseous anemalies of
this disease not infrequently call for the services of an
expert surgeon,Il have often found myself in a position to do
much good with rest,baths,massage and the like general measur-
es;indeed,in many cases it has been possible to postpone an
operation indefinitely or even to regard it as quite unnecess-
ary.During the period of the affection that the bones are soft
I have sometimes been able to straighten them out by gradval
and well-directed pressure or force;but,when once they have
Passed into the stage of eburnation,their extraocrdinary hard-
ness has resisted all attempts to do so and celled for eperat-
ive interference,.It will be found that the osseous anomalies of
rickets not infrequently exhibit a tendency towards natural
cure:so that being in an unseemly hurry to correct the curvat-
ures is inadvisable and unnecessary in most of the cases. At
an early stage the deformities of the arms and legs must be
rprevented by keeping the child off its feet and by the institu-
tion of such antirachitic measures as daily baths,douches and
massare.The patient must not be Klowed to make efforts at
walking and,if we attend to this mrecaution,better and more
rapid results will be obtained than from the employment of
splints,which latter is a slow method,not infrequently clumsily
carried out by the parent and extrerely irritating to the
child.Inreneral,it is a safe rule not to have recourse to
operative measures until the child is three years of age or &
little more,in view of the sl ready-mentioned tendency towards
natural improvement:in short,we must give Nature a chance,
Usually,if the patient hes deformities well-marked and ise
under the above-mentioned age of three,srxlints should be appl-
ied and,if necessary,there should be forcible straightening of
the extremities involved.If the deformity remains stationary
for three months and is not benefited by padded,fymimeatly and
carefully sdjusted splints,it is time to perform an osteotomy.
The social circumstances of the case,however ,must largely
govern procedure in many instances.If the case is seen early
and the parents are in good circumstances,the case can be
frequently seen for sylint adjustment and there is facility
for systematic douchings and massage,there is generally little
need for operative interference.The contrary,however,ebtains
aroncstthe poer,as they are unahle to pay fer skilled medical
attendance and are not infrequently toe 1lazy to take the child
to the hospital,even if such is near at hand.Should fractures
occur,the periosteur remains intact and the ends of the bones
are not entirely separated:so that the linb can be straighten-
ed with ease and the broken parts kept in arposition by means
of appropriate splinting material .These children,who not
infrequently suffer from greenstick fractures about the limbse
or collar-bones,should always receive good antirachitic treat-
ment judiciously directed towards the provision of growth of

serviceable bone,

ARKS. .
With the object ef preventing the ocourrence of deformit-
jes of the upper extremities the infant must be kept from craw-
1ling about the floer;for,whilst doing this,it throws the whole
weight ef the trunk upen its hands and arms and the soft and
decalcified bones,unable to suppert it,bend beneath the press-
ure above.One of the patent ferms of rocking-chair will const-
itute a rleasing change of pesture,if the mtient is restless
and cennet be kept continually on its back.Slints may be used,
if necessary,but,as the deformities in this lecality are seld-
om severe,osteotomy is rarely czlled fer.
CLAVICLES. _
Greenstick fractutes are somekhat frequently ebserved in
this rerion and,to prevent them,the patient must be carefully
handled or exercised.When occurring, the usual splints are
required and antirachitic treatment always.
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HEAD,

It is not possible te institute any successful treatment
for the rachitic bosses upon the frontal and parietal bones by
surgical means;they eften persist through life,though usually
to a miner degree and inconspicuously.

PRLVIS,

In the case of female rachitic children it is necessary
to keep an eye to the condition ef the pelvic bones lest they
form & source of great danger during perturition in narital
life.Should all the bones be soft it may Le necessary to keep
the patient in the recumbent pesture,lest the pressure of the
trunk from above and from the legs below forces the sacrum
ferwards ani the ischial bones inwards,thereby producing the
well~known pelvic deformity of this disease . But is adviseble
to bear in mind that lyine upon the back may itself give rise
a flettening of the pelvis,causing the pubic symphysis to sink
backwards .Therefore,a certain amount of walking er free move=-
ment may be advisable and,if kept recumbent,the position of
child should be frequently changed to prevent pestural curvat-
ien of the bony marts.Patent splints,jackets er chairs may be
tried according to indications.

SPINE.

Spinal curvatures of rickets are not actual disease of
bene &as in tuberculosis,but bendings due to badly neurished,
and consequently weakened,légaments and muscles.Neglect of
their treatment may lead te permanent deformities,The patient
should net be allewed to sit uptee scon -~ at least net until
it is certain that the above-mentiened parts are able te supp-
ort the bedy weight .The cormen custom ef carrying infants
always on the same arm is a very bad one,beidg a prolific
cauge of curvature ef the spine.,If the patient is whukeusly
weak in the back,it should be carried about on a pillew and
kept flat upon its back,an abundance of orenair exercise being
allowed in favourable weather and good ventilatien indoors.The
tone of the weak and flabby muscles and ligaments sheuld be
restered as rmuch as pessible by massage thereef and the usual
tonices indicated for the therapy ef this disease,particularly
ced-liver o0il .One may also expect great benefit to arise from
the use of douches to this region,using hot water under the age
. of eighteen months and celd water afterwards,with or without
the stimilating additien of cormon salt.I am in favour of
aveiding splints in mest cases,unless the deformity ef the
sEgine be very great,when the child sheuld be taken to & good
surcical appliance shep and carefully fitted with the mest
up-to-date arrangement feor giving suppert;whether this be made
of puttapercha or net,it should be well lined and pass well
dewn ever the belly,there being secured by a bandage and
armhol es above.0lder children may with advantage use one of
numerous patent rockingchairs intenied fer szinal suppert and
gentle exercise in this disease,FPlaster of Paris splints are
useless and not infrequently injurious.,

RIBS.

It is very necessary that the tendency to fracture of the
ribs be prevented and to bear in mind that the depression of
these structures by the atmospheric messure encroaches upen
the space in the chest eccupied normally by the lungs and se
keeps up a condition of chronic catarrh ef the bronchial tubes,.
If the 1ungs are chronically hampered in their free expansion,
the deforrity ef piceon~breast may remain through life,There-
fere,the muscles ef the chest,particularly these between the
ribs,should be stimulated to their share in free expansion by
frequent massage,with or witheut tenic embrocations. Much
suppert can be obtained by the aprlication ef a firm flannel
bandage round ths belly;for it braces up the lax abdominal
walls,prevents the respiration from being entirely diaphragmat-
ic and obliges the phtdent te bring the intercestal musculat-
ure into proper pchion.This binder need not necessarily be worn
adbtinuously,but at least fer an hour or two per day,being
slackened whenever it occasions irritation er discomfort.All
falls upon the ribs must be guarded arainst and trumpet-blowing
or the manufacture of seap-bubbles may be expected te promete
the desired total inflation ef the lungs;attacks of erying
seem to be Nature's method ef deing this, '
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THIGHS,

All peossible unsishtly bendine of the femora should be
prevented,when feared,by keeping the patient from walking
durine the time that the bones are in a softened cendition,
pillew-carriage being instituted.Incurable cases shovld be

submitted to the usual surgical eperation upon the distored
bone.,

. HIP,

The hip-jeint deformity known as cexa vara should be
prevented as above;when occurring,the part should be mut up
in & specially constructed surgical splint and incurable cases
treated surgically.In this and ether cases the underlying
rﬁ%gitic condition should,ef course,receive the usual attentien
KNEE, )

Knock=knee or genu valgum may be due to deformity of the
lewer end of the shaft of the fermur er of the upper part of
the tibia or toa yielding of the ligaments about the articulat-
ions . It should be treated by the apriication of a pad between
the two knees,with firm inward strarping of the legs,or by the
leng=-continued use of special splints upon the outer side of
the thigh and leg.Osteotomy must be performed in incurable
cases,

TIBIA.

The eccurrence of hewleg or genu varum skeuld be prevent-
ed by keepineg the patient lying down;special srlints may be
arglied and incurable cases call fer surgical interference,
FERT.

The prevention of flat-foet calls fer avoidance of throw-
ing toe much body weisht upen the part and the wearing ef
suitable boots specially devised by surgeons and described in
their works.It is seldom necessary te prescribve ansartificial
or spring,if antirachitic generdl measures be instituted and
douching and massage are Ppractised assiduously and intellisent-
lyo C
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() DIETRERTIC TREATMENT

(A) During the First Year
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It is not my intention te attempt here a complete acceunt
of the principles and methods ef infant feeding,- as the same
might partake of the supererozatory nature dargely of a sort
of rehash of students' text-beock descristiens,- but to deal
with the mere impertant practical peints cencerninz the
dietetics of rickets as thay have appealed to me in the course
of a somewhat considerable pediatric experience.

One of the most important duties of the medical man is to
impress upon the mother the ureent necessity of breast feed-
ing,if she desires her infant to escape this serious disease,
She must be made aware that no food can compare for a moment,
as regaris efficacy,wbth hae own mammary secretion durins the
first year of the infant's existence until weaned . Even the
excellant milk depots,established in various races,are of
quite sedondary importance in th:is respect and have the disad-
vantasze in certain cases of discourasing bheast feeding by
their very existence under such convenient conditions,The same
ohjection,however,cannot be urged against charitable restauran=~
ts of certain towns,where mothers of semi-starvation qualific-
ation are given free food.After the mother has been duly infor-
med of the necessity for breast-feeding,she should be made
avare of the danger of nursing her infant beyond the normal
period,as hke milk tends to deteriotate towards the end of the
first year,particularly as regards its proteid content.She
should be made to lead a careful,resular and quiet existence;
80 that worries,pleasures and excitements may not interfere
with the quality of her milk.From the very first the breasts
should he kept perfectly clean and aseptic and the infant shoul
be tavrsht regular dietetic habits from the time of its birth.
Should she become very much debilitated or "run-down" as it is
termed,it is a good plan to remove the child to another apart-
ment at nicht and feed it on the bottle whilst she partakes of
the necessary gleep;in this way the quality of the milk during
the day is greatly improved,and after the fifth month there
shovld be no nocturnal breast feeds in any case., Should the
frequent slimy motions of the nursling indicate nitrogenous
shortage,extra meals of modified milk should be given,if there
occur proteid shortase or poorness or scantiness of breast mél-
k, *he seneral health of the mother should at once be attended
to,and nocturnal feeds should he given up,meat and eggs enter-
ing into her diet and a little malt or iron prescriedd.Lactagol
may also be tried and infusion of aaiseed is also pomular for
increasin~ the flow of milk .But no alcohol should be given in
these cases,Too rich milk gives the child indicestion and
colic,with past stools =nd actual loss of flesh;kbéhers so
affected should ve encoursged to take more exercise in the
open air,with reiuction of meat in the diet and total abstin-
ence from all alcoholic beverages . Nursing mothers are apt to
became anasmic and have perhavs an abundanceofof milk poor in
quality and watery;here artificial feeding should be resorted
to,at least until conditions improve under the usual ferrugin-
ous and other treatment. The occurrence of pregnancy during
lactatton at once calls for cessation of breast feeding;other-
wise the infant will fall away in physical or mental health,
or perhaps a miscarriaze may be brousght on.Regularity of feed-
ing times is,as stated,of sreat importance,even in the case of
the bottle.For the first month the feeds should be given every
two hours;from then to three months every two and a half hours,
with three-hourly meals thereafter durine the first year. It
is also important to tell the mother that the child must not
be fed every time it cries,it being better to ascertain the:
cause of tane discomfort,which may be not hunger,but colic from
wind or cold napkins,.Should thirst be suspected,a few sips of
cold water may be given.Weekly weighings should be instituted
and entered upon a chart or in a “progress-book%such as given
away by wholesale vendors of babies' foods, Should the suprly
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of breast milk become scanty,alternate feeds of cow's milk may
be given to make up,or the same may be allowed just before the
child is put to the breast;in this way a supgly of the natural
ferments of the maternal milk is received.Mixed feedins with
breast milk and cow's milk is also of sgreat advantage in the
case of twins and triplets,the strain on the mother being reli=
eved and breast feeding beinsg possible of practice for a much
longer period than otherwise. In order to prevent rickets and
other evils,weaning must be performed at the proper time,which
is after the ninth month,for which operation the child shovli
be pyepared in advance by occasional meals from the bottle,the
weaning becomineg a gradual process,Sustained loss of weight on
the part of the infant calls for liscontinuance of the maternal
supply,zs would,of course,the Jjevelnpment of rickets at or
after the weaning period. It is al1so necessary to warn mothers
to rlace no credence in the foolish superstition that prolong-
ed lactation prevents conception;innumerable cases of rickets
can,I think,be traced to this cause,as the custom can onmly
result in insufficient nourishment and proteid starvation,which
latter is sucrested by delayed dentition,In short,prolongation
of lactation will lead to starvation of the child and darace
to the mother's heal th,with general upsetting of all the
benefits dervived from the performance of the natural act
during the first year,rickets being as likely to break out in a
prolonged-lactation infant as in once brousght up on the bottle,
Durins the puerperium the welfare of the infant should receive
studied care and the quality of the mother's milk should be
submitted to frequent investigation.Both the nurse and the
mother should be carefully instructed in the simple truth of
infant feeding,as there appears to an alarming amount of
ignorance on this subject everywhere,with the result that the
infant is gziven all sorts of unwholesome foods and bevcrages,

Bottie-FTeeding

It is an unfortunate fact that the necessity for artific-
ial feeding often arises from disease,poor quality of thesat-
ion of the maternal supply and it is also practised through
laziness or disinclination on the part of the mother.It is
therefore the medical ment's duty to see that the composition
of the artificial product shall approximate the maternal
secretion as closely as possible and he so arranged as to
agree with the child. Cow's milk is most often used,but in
order to deal satisfactorily with it,the child's stomech
should be made to undergo some sort of training.In the case of
rickets there is an inordinate appetite or an excessive thirst,
to indulze which vnnecesszarily would mean gastric dilatation
or chronic dyspepsia.The indication is therefore for amall
meals at approved intervals,as the digestion is slow and imp-
erfect and the stomach needs its rest. Some people seem to
prefer the milk of the goat because that animal is cleaner,
its faeces being pellets,it is easy to feed and groom,it is
not prone to tuberculosis like the cow,its milk forms a more
digestible curd,the fat is milder and it and the casein more
closely resemble the same from the human mother than in the
case of the cow,the percentage composition of goat's milk
being in proteid,sugar and fat respectively 3.8,4.3 and 5.2,
Put the disadventages of goat's milk are that it is not easy
always to obtain a satisfactory animal and that the process of
feeding on its milk is apt to be too expensive for general
application., The milk of the ass is also not without utility
as its curd is extremely fine like that of human milk,the fat
is easy of digestion and there is a slight laxative effect
obtained from its use;its percentasge composition is in proteid,
sugar and fat respectively 2.7, 5.3 and 1. But it is difficult
to obtain, it is suitable omly for temporary use and is very
expensive.In all these cases the aim must be to obtain a
substaince which approximates as closely as possible in composit
ion to the human suprly;but,thoush the indication is clear and
it is not a difficult matter to modify the milk of the cow,for
instance,d0 as to obtain a 1iquid with a percentase composition
practically identical with that of the human breast and to re-
arrange the proportions of casein and. lacta;buminavary little
can be done to @l ter the nature of the casein curd or the

dyspeptic and oily fat.Bven the milk of a wet-nurse falls short,
o¥ that of the child's mother.The whole subject of the *_JJ
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artificial feeding of rickety and breast-deprived cases is one
of great theoretical and practical difficulty aand 1likely at
times to test the ingendity of most practitioners,whose set
purrose is to obtain a milk with the averaze percentaze compos-
ition of proteid 1.,5,fat 3.5 and susar 6.5,with a very fé&int
acidity to phenolphthalein and assured sterility.As each case
is a law unto iyself,it is advisable to avoid too much chemical
refinerent each ease on its own merits rust be the rule,the
amount of food ani its character being judged not by the child-
's age in months,but by its weisht,its capabilities and the
general condition of its development ,Most of the taxt-books
give careful and not infrequently very elaborate directions
for feedingz;hut I prefer to arranze the matter according to
the indiviiual patient in terms of my own practical experience,
the dietetics of rickets heing larsely a matter of cormon '
sense plusf much clinical observation and a dash of theory.
MILK IN RICKETS,

In arranging for the use of milk in artificial feeding it
is necessary to bear in mind certain theoreticsl points rezari-
ing its composition.The most irportant one which comes to mind
is the proteid part,as the same has to do with the building up
of the tissuesand blood,the fat and susgar for proteid economy
and the rroductionof heat;,only when the latter are insufficie-
nt should there occur a drain upon the proteids . The latter
substances are the well-known casein and lactalbumin.,Maternal
milk contains more lactalbumin,which is a more soluble proteid
than casein in the proportion of two to one,than the milk of
the cow,which contains five times as much casein as lactalbum-
in in the proportion of five and a half to one.So it comes
that the larze quantity of the tough indisestible casein is the
principal difficulty encountered when the child is fed on
cow's milk,especially as rachitic infants soretimes fail to
deal satisfactorily with the one and a half per cent.in the
human secretion.,Accordine to my observation,a child should be
able to digest e milk mixture containing one per cent of prot=
eid at the end of bhe month, one and a half per cent.thereof
at the end of three months and two per cent.of the same betw-
een the fourth and fifth months;in most of my cases I have
not been able to satisfy myself of the perfect digestion of
the $hree and a half percent of cow's milk proteid before the
age of one year,In estimatine this point my plan is to make
frequent examinations of the stools of the patients for colour,
consistence and the presence or absence of undigested casein,

I have noticed that when the proteids are insufficient the
infant suffers from starvation,it does not increase in weight,
it sleeps unsatisfactorily,it has cold feet and limbs,the
general temperature is below the normal ,the stools are zreen,
they contain particles of undigested curd,they are very soft

or watery and not infreguently mucus appears therein.On the
other hand,when the proteids are too plentiful,the child's
digestion is disordered,the temperature is apt to be elevated,
colic is suffered from and the stools are watery and curdy.
The fat of milk enterd dnto the nutrition of the nervous and
osseous systems,it is a producer of heat and economiser of
proteids in that important function.The infant requires a
larger proportion of fat in its food than the adult,as many
statistical and mathematical studies of the heat question

have shown.,The role of the fat in the nervous and osseous
metabolism has been abundantly shown in theory and mactice;so
that its utility in the treatment of rickets is well establish-
ed.But I have found that one can exhibit fat in the food
unduly,causing the child to become too bulky for age,suffer
from actual starvation and have an infinity of gastriec derange-
ments.It is important to bear in mind that the fat of cow's
milk is rich in fatty acids,the human secretion being comparat-
ively poor in the same;there being about_four per cent.in ‘
each of these milks,infants can seldom digest that amount in
cow's milk,but do better with a per cent.reduction of the
1atter and some suthorities hold that it ought to be halved,
and I would add gmtiicularly in hot weather, I therefore
insist that,in dealing with rickets,it is a bad plan to increa-
se the fat too rapidly,lest the above derangements appear.Ilt

is also &3 well to bear this in mind when exhibiting cod-liver

0il for rickets.I find that the best form of fat for rachitic é
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infants is cream,which,being a fine emvlsion of fat, is very
easily assimil&ted and dizested,Though the fat allowed must be
abundant ,it is very necessary that there be also a proper
proportion of proteid at the same time;otherwise the general
nutrition of the infant will fall off. The carbohydrates of th
~¢ diet can be changed into fat,if necessary,thouzh the main
purpose of the sucar is to spare the proteids and produce
heat .It is essential that the carbohydrate for the early months
of 1life shall be in the form of sugar;otherwise it may interf-
ere with the absorption of the fat.If cow's milk is used in the
feeding of the infant,it is as well never to give less than
five per cent. and seldom more than seven per gent.of susgar.The
easiest way to prepare a five per cent.solution of milk sugar
is to dissolve one ounee of sugar in boilineg water and add to
the food as required,The objection to lactose itself is its
prohivitive price for the poor;these peorle use ordinary cane
sugar and can therefore do with only half of lactose,thoush
many do without it altogether.

In general,the artificial feeding of rickety cases is
conducted upon cow's milk,modifications thereof being,in view
of various forms of indizestion readily arising,somewhat ineff-
ective or dangerous. Therefore,in order to secure the best
results from bottle-feeding in these cases,it is essential that
we are in a position to get a cow's milk that is absodutely
pure @F® nearly so,The milk brought by rail to town is seldom or
never pure,so that it becomes necessary to inqaire very closely
into the nature and source of the supply.Steridisation may be
required . Even 1f the milk is obtained from the dairy or else-
where in a satisfactory condition,it is very necessary that all
the virtues of the liquid be not upset by careless handling or
storing in the patient's home.It should be poured,as soon ms
received,into a clean scalded utensil,covered up and kept in a
cool place away from odours and other forms of contamination.
It should never be left in a feeding-bottle and the article
suprlled by the dairies of towns in airtieght containers is the
best for the consumers.A certified milk of low bacterial cont-
ent is much to be desired everywhere and is to be obtained in
certain progressive towns,but at an incfeased price likely %o
interfere with its general adoption.,Milk depots are of F¥French
origination and aim at supplying the poorer classes of the
corrmunity with pure milk an advantageous terms.Consultations

are sometimes sstablished at these places,where the milk is mod-

ified and arranged to meet the dietetic indications,They are a
ster in the richt direction.They are fully descrived in works
in Infant FPecding and need receive no further notice here.
MILK PREPARATIONS.

Milk has been wariously modified,in order to approximate
the human breast Pproduct as closely as possible, both in the
home and by traders.It is just as well to avoid,as a rule,the
preparations sold under the misleading neme of humanised milk;
they mey be quite safe and satisfactory sometimes,but are oft-
en not quite fresh and,if sent some distance by rail or road,
the fat is so much shaken that it not infrequently converted
into butter. It is far better to manufacture an imitation at
home,which is done hy allowing the milk to stand for three or
four hours and then remove all the cream,Next divide the milk
into two portions and convert a half of it into whey,thereafter
adding eream,milk and whey together and a food is obtained
with 11 the fat,but only half the cream of cow's milk,and the
soluble proteids.Another way is to dilute cow's milk one-half
with whey and add bicarbonate of soda to render alkaline,I have
tried hvmanised milk on numerous occasions,but have found that
it fails to meet nutritional requirements if long continued,

Whey is the thin serum of milk after separation of the
curd and cream and contains the soluble proteids of milk,and
no tough and indigestible casein;it also includes some fat,
gugar and water.Its exact composition will depend upon the
quality of the milk from which it is prgparod,the whole-milk.
article containing more fat than Skdm-milk whey,but both having
about the same proteid figure.Cloudiness indicates the presence
of some of the paracasein and a little fat. It is gsoful in
rickets,as it enables us to provide a food containing soluble
proteids and only a little casein;it is sometimes referred to

of containing all the lime and salts of milk.,It is not diffic

under the term "split proteids®™ and has the additicnal adrantagig
ult
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o prepare,if care be exercised and the milk is heated to 100
degrees F.,with subsequent addition of rennet in tablet or
liquid form.The milk must now be hented fifty-five degrees
more and the eurd cut with & knife to allow the whgytto escape.
It is then ready for strainine through muslin and there should
be another heating,to destroy the remnet ferments before actual
ingestion.One may slowly add to the whey small quantities of
mutton-broth, ege-albumin,bread jelly or dextrinised gruels,with
cream and whey mixture uvltimately . .White-wine whey is a good
think for use in eases in which the infant is in a condition
of collapse from constant vomiting or profuse diarrhoea;for it
is easlly digested and a stimulant;it must he given in small
quantities and is retained by the most sensitive stomach.It is
readily prepared by adding a wineglassful of sherry to a pint
of boilinjg milk,which is then poured into a basin and the
whey poured off after sedimentation of the curd.

Pegnin is & milk preparation which contains rennet and
sugar mainly and has as its object renderine the curd of milk
more digestibvle.To make it,sterilise the undiluted milk by
heat and allow to cool to 104.F.Add one measure of Pegnin to
eight ounees of the milk at this terperature,with the result
that there is an almost immediate clot,which vigorous hhaking
soon breaks up.The curd is much softer than ordinary easein
¢urd of milk,which latter becomes more digestible in conseqg-
uence and may be given pure or diluted with boiling water.I
find that this milk preparatien is indicated when the gener=-
al condition is bad after exclusive starch diet,in riackets
complicated with gastrointestinal affections and in nausea.

I regard buttermilk with favour in cases of rickets,when
used fresh within twenty-four hours after making butter.The
latter process the casein is finely divided & ¥)¢ relative
Proportion te the albumin is lessened and a soft digestible
curd is formed.Buttermilk seems to inkbdbit the action of
intestinal ger s by virtue of the lactic acid which it contains.
It is low in fat,has a moderate amount of sugar and a high
proteid,.It is useful,therefore,in rickets with gastrointestinal
corrlications,in indigestion ahout the time of weaning,when
fat disagrees and when the casein of milk upsets the stomach.
Many authorities taboo its use in rickets,bvt I Baed Justif-
ied in vaunting its exhibition in the kxind of cases nared,
Sugar may be added to it and the so-called babeure forred,
which should be fed throush a wide nipple on account of the
curd After a time it becormes necessary to add cream in order
to provide addition&l fat.

Ordinarv milk mey at any time be alkalinised by the addit-
ion of lime=-water or bicarbonate of soda. Jime-water makes the
eurd of milk rere Fflecculent and better capable of being acted
upen by the gastric juice without the formation of tough curds.
About a twentieth part should bhe added to milk of mixtures
thereof .Bicarbonate of soda combines with the atomach acids te
form carbonic acid gas,which latter penetrates the curd ard
makes it more porpas.It is a more powerful antacid ti:an lime-
water and retards curdling of #he milk in the stomach.A grain
or two should be alded to every ounce of milk,

Citrate of soda may be similarly added to milk,with the
object of rendering dilutien less necessary and concentration
of the milk possible,without danger of overfeeding with erdin-
ary milk to zet sufficient nourishment . It makes the ocurd of
cow's milk more digestible,a combination eccurring between it
and muxximm caseinegen,to form a compound of lew mollecular
weisht . Infants who rejgct cow's milk not infrequently do well
on this,the vomiting soon ceasing and and stomach regaining
its tone.

Acid milk,or lactobacilline,has been much advecated by
Metchnikoff and others in the treatment of various gastrointes-
tinel affections arising from fermentation in the alimentary
¢abal .The milk is treated with a special laoctic acid bacillus
suprlied under the abeve-mentioned trade name.Tull.directlons
are given for its preraration.I have given it a trial,but. am
net convinced that it is the wonderful remedy claimed and that
as much good may not be done by simpler and more convenient
and less expensive means, I observe that it shows signs of a

decreasing popularity.
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Kefir is a preparation of fermented milk similar to the
foregoing,which is made from goat's milk hy the action of
gorms thereon.It is possessed of stimulating rroperties,but I
have never used it from want of facilities in this quarter and
on theoretical srounds because I fail to see that it has an
advantages over buttermilk,because it is difficult to obtain
and is expensive,

When the rickety patient hos been tided over the perils of
compicating affections it is sometimes advisable to arrange for
milk mixtures to meet indications of age and condition,due
regard always being paid to the proportion between the proteid,
fat and carbohydrate,as excess of one ray interfere with the
proper agssimilation of the others,The works on infant feeding
show how these indications must be met,so that it is unnecess-
&ry to recapitvliate them here ,Whey cream mixture,however,stands
out amongst many as providing digestible proteid and a suffice-
incy of fat.It keeps the caseinogen at a minimum and the lact-
1dumin at a maximum and so furnishes a moderately strong food
and gives better results than from any other methods in which
the casein is liely to interfere with the digestion of other
elements.I am in favour of the use of twenty ger eent.,cream,
which can be obtained from the top five ounces of a quart of
milk that has been allowed to stand for three or four hours.,
adding white of egg or milk sugar if necessary.It is my custom
to use only whey cream mixtures for temporary feeding and to
endeavour to reduce as soon as possible the cream by using a
}arier quantity of top milk,er by adding plain milk to the

eed,

Percentage feeding is much practised in Arerica and large
cities and towns in various other parts of the world.The idea
is to write out a prescription for definite percentages of
proteid,fat and sugar and to have all feeds made up at a milk
laboratory or large dairy with facilities,This kind of thines is
all right amongst the affiluent and better-informed classes,
but not likely to find favour with the poor,who eannot be
bothered to send to the laboratory for a bettle feed each time
and who c¢annot stand the expense.,lt is therefore necessary to
- adopt home methedls and treat each case on its own merits,with
variation of the diet as needed and on the lines laid down
above,

Milk may be sterilised or pasteurised according to requi-
rements and kumiss may be given when it can be obtained;it is
prpgared by lactic and alcoholic ferrentatien and much used in
RRssia,where a special Sérain of mares is kept for the purpose.
Their milk is mixed with kumizs fermmnt and a somewhat complic-
ated procedure observed,The result is very fine division of
the casein.The ferment may be purchased at the stores and the
article ranvfactured at home from directions supplied.Matzoen
is another acid milk for fermentation eases,but has no advant-
azes over the one Just described,

Dyspeptic cases often do well on peptonised milk,prenared
by one or other of the 1iqud pepsins sold by the steres,of
which peptogenic milk pewder is perhaps the best,

Condensed milk should be avoided in every case of rickets
and,indeed,of infant feeding artificially,as it contains toeo
much sugar and when diluted to reduce it there is toe little
prote#dd and fat.It is an abemination and itself responsible for
innumerable cases of rickets.It suits lazy mothers and may be
of use on a journey when cow's milk cannot be obtained. When-
ever I come across a case being fed upon it,I at once forbid
it vnder the threat of not having anything to do with the
treatment of the child.There are many brands of condensed milk
on the market,al of which,I find,can dietetically be assigned
to one or other of the convenient and apposite categories of
bad,worse and much worse,

GRUELS.
The rruels form a ready and useful means of feeding rach-

jtic - omses in general practice when the mother cannot be trus-
ted to prepare whey or similar foeds.One of the cheapest and
simpl est foods of this class is bread-jelly.To prepare,take a
slice of bread and steep it over night.In the morning slowly
ter for ninety minutes to convert the
Ezgic%pigtgig:xgﬁigaand prape sugar.Strain and allow to cool

into & fine jelly.Prepare and use twice daily as it soon sours,
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This dextrinised gruel is a useful vehicle for the administrate-
ion of meat-julese or crear;it may also be added to one or other
of the broths, iIt should be given diluted with boiled water to
make a food the consistence of thin cream,the propertion being
a tablespoonful to eight ounces of sugared water and in this
diluted form it contains,approximately three-quarters of a per
cent,of proteid, half a per cent.of fat and four and a half per
cent.of carhohydrate.Small quantities of peptonised milk may be
added according to indications and in general the food is much
to be cormended,Ordinary dextrinised gruel may be used alse as
@ temporary food or always to dilute the milk .It is prepared by
beating up one or two tablespoonfuls of barley,or twice that
quantity of rolled oats,into a paste with cold water,addine a
quart of boiling water and cooking fer about a quarter of an
hour.After cooling,add one teaspoonful eof malt and allow to st-
and and settle.. It contains about half a per cent.of proteid
and frem two to four per cent.of soluble earbohydrate. It will
eften be found that this form of gruel may not be well borne
nder the age of three months;it is then better to use ordinary
boiled water to dilute the milk,
EGG MIXTURRAS,

The white of egg,diluted to form alburin-water, may prove
useful in certain cases which cannot tolerate milk.A little
salt may be added and the whole taken as it is or added to a
gruel or other food.But what gererally suits better is the
white of an egg with one of two teaspoonfuls of sugar and
eight ounces of dextrinised gruel,the composition of the sare
being two per cent.ef proteid and about five per @©ent of carbew-
hydrate.If fat is needed and e¢ream is not well borne,the yolk
ef an esgg may be added to the above mixture,in which the fat
will amount to one and a half per cent, The mixture may be hea-
ted to about one hundred and fifty Fahrenheit degrees without
coagulation, ,

PATENT FO0ODS.

I do not intend here to snter fully into the composition
of proprietary foods,as I dislike them all after many trisls
and never recommend them in pmactice,preferring to modify
erdinary cew's milk,as already,in cases of intoleranee of the
maternal supply.Toe much reliance should not be placed upon
the published analyses,as I find that their compesition var-
ids considerably;they are deficient in fat and l1ime salts and
in themselves productive of rickets.They are expensive,the
starch is indigestible and there is toe much eof the lafter and
sugar.Their free use is apt to cause scruvy and diarrheea.The
children fed upon them sometimes leok fat,but are pale,anaemic
and flabby;they cut their teeth late and are apt te have debil-
itating perspirations about the head and elsewhere.Few rachit-
ie children can digest them,even the mest scientifieally prep-
ared ot one of them can preperly ta:e the rlace of the mothers
-8 milk,partieularly as they do not contain the antiscorbutic
elerent Jazy or clumsy mothers are apt to bungle seriously ever
their preraration.They are gquite unnecessary so leng as it is
pessible to obtain goed and fresh cow's milk,eream and sugar
and I would soener retire from a ease than allow them to be
given wefore the age of six menths,and then only as diluents er
during a journey when erdinary milk could net be obtained.Given
in small quantities after the age of six months,it would seem
that net infrequently they have the utility ef odugating the
stemach te the future digestion ef starch,They are prolific
causes of dyspepsia and I am convineed that they impeverish the
bleed.Children reared on these foods have & very peer chance
of resisting intercurrent disease and,theugh they may appear
to do well upen them for a time,seener or later scurvy or ether
acoidents ef a nutritional charaster arise.
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Hav;ng cenducted the rachitic infant safely to the close
of the first twelve months of its 1ife, the proper methods of
feeding now become much less difficult te arrange,The artific-

ial foods which perhaps have been used have given a good train- l

ing for starch digestion,so that a large number of dietetic
materials are rendered early available at this time. It is a
common experience teo find weaning even easier in these bottle

babies than in ordinary nurslings at the mother's breast,becau=-

se of the former having been trained,as it were,to assimilate
food additions.At this time it is well to bear in mind that
gast;ic dilatation and zastrointestinal troubles are very com=
mon in rickets and to exercise sreat care net to overload the
stemach with toe much food,which is often done by methers in
the hope of making up for lest time . Bven variety sheuld be
kept within reasenable limits,particubarly the patent foeds,
which are far teomuch used in the home with its cupbeards full

of tins;the latter should be cleared out and rerlaced by fresh-

ly coecked materials.Mothers will perhaps ebject on the ground
that the proprietary articles are so very convenient,despite
the fact that they are somewhat expensive.I find tha%,with the
pessible exception of a few of the malted foods on emergency,
these patent dtuffs are quite unnecessary,it being a simple

thing to prerare bread-jelly,barley-and ocat=jelly er cream and
rice Herein lies the rreat advantage that we know what we are
using and not open to the objection of staleness or varying
composition.All foods containing starch should be whedped for
some hours and slowly cooked.A penny cookery manual will =~ive
a variety of formulae for selection.In dealing with the food

of the second year in rickety eases I am in the habit of study-
ing the patient and arrnaging the diet to suit,without toe

mich adherence to the hard-and-fast degmatisms ef the bhooks.l
make milk the staple food and,in erder te keep up the standard
of the bood,also alleow meat broths ,milk puddings,lightly

cooked egss and custards.Tewards the end of the second year I
adveocate the use of white fish and meat in small quantities,
with teoast or bread and butter;but I always try to aveid fall-
ing inte the error of giving too much starchy foed at this

time of life in rachitiec cases,I find it necessary to be very
careful in the use of vegetables;petato soup is to be commended
and the iren~rich spinach is ef great service in rickets,as

are slso the phesphate-ef-]lime-coentaining lentils,beans,calves'
brains,sweetbreads and fish roe.It is a good rlan also te give
the juice of fruits an hour or so before meals . But it is al- :
ways advisable to be very cautious in increasing the lietary in
rickets,it being much better to fecl ene's way with milk l
mixtures modified to the existing digestive pewers,whey and m=
ilk,milk with sedium citrate,rusk,bread-jelly or eatmeal
perridge;the latter is especially serviceable begause of the
proteid and fat which it contains and some variety may be intre-
duced inte the diet by the administration ef beef-tea,raw
meat-juice, pounded meat er seme yolk of egez Wastins cases or
thin patients may require extra allowances of c¢ream and butter
or eben bacon fat.The function of the salivary glands may be

stimvlated by allowing the child to chew dry rusks or buscuite}

with a drink ef milk after completion ef this salutary mastic-
atery task;in this way,I find,the tendency te flatulence and
fermentation,arising from soaked food,is considerably allayed
and the general comfort of the patiemt prometed Even thoush
the patient is mak ing good pregress with the diet,ene must
never forget the great utility of milk at this time,.,In all
oases sweetmeats are to be forbidden,as well as dakes;for they
de harm to the digestion and destroy the appetite fer good

and wholesome food.The child should not be allewed te partake
of the adult meal,er what is going,but harg its ewn meals
properly arranged.According to my observations,the test ef
proper dieting is a healthy=-leoking cemyrlexion,absense of
rings around the eyes,cleanliness of tengue and well-ﬁigesteg
metiens Mot a few of these patients seem to have difficulty in
digesting the casein of the milk and 8o assimilate insufficient

proteid;it is then necessary to make up for less by giving |

albumin in the form of white of egg with meals,or by adding ﬂ
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raw meat-juice to the feeds,a few drops at a time.l do not
favour the use of the so-called peptonoids,as they contain toe
much &l cohoel and consider of less value than raw meat-juice
such patent stuffs as plasmon,somatose,casumen,etc.Cod-liver,
oil ,xhosphorus and other preparations already deseribed may bhe
allowed to meet special indications, In general ,it will be
found unnecessary to have recourse te patent articles,as the
moether,carefully coached by an expert medical attendant ,will
learn to rely upon the rescurces of her kitchen and discontinue

ga éitter her shelves with multitudinous tins ef se-called
oods,

Taking an all-round view eof rickets, there is ne getting
away from the fact that it is a disease of civilisatien and
home-l1ife; so that, in attempting to evercome its protean
effects, it is necessary that a return to nature - at least as
far as possible - should be made, the same comprising fresh
air, exercise, proper food and above all, in the case of the
infant, breast-feeding. Cemparison with zoelo~ical specimens
will bring out this point, for animals in captivity have their
young particularly prone to the disease under censideration,
28 well as peoples removing from their mere or less natural
conditions to the crowded mrts of cities and towns. It is as
true newadays as ever it was that the simple life for parents
and child is the real cure for rickets.In the towns the strain
and strss of modern life miticate against the adoption ef so ¢
easy and obvious a cure, so that the utility of the medical
man in giving advice and warnings is very great, in fact,he
should be almost as much a medical efficer of health as a
rhysician in these cases and,if he is pessessed of a qualifica-
tion in hygiene,all the better . .He will also require te de what
he can for the proper arrangement of the mether's welfare dur-
ing pregnancy,her diet and mede of 1ife - all with a view te
the issue of a healthy infant in due ceurse. Her breasts will
have to be examined and the scientific reasens for the prime
necessity for breast-feeding will have to explained in the
simrlest pessivle lansuage,If it is absolut ely necessary te
have recourse to bettle~feeding, enly the foods which can be
mepared at heme should be used and the best of theme peinted
eut, marticularly milk medifications, whey,soups and gruels.In
no case should the mether be allewed to rely upen the advice
given by the patent foed mengers on the labels of their tins
nor should she use sanxles given to try by tradespeerle eor
sympathising friends.With careful feeding,even the so-czlled
gripe-water,&c., for the relief of pains caused by bad dieting,
should not be required.Fresh and clean milk,as a rule,alone
will be needed for the infant and meference should be given to
the produet of dairies which have the cleanliness and control
of their animals at heart. I have already expressed my loathing
for patent foods and would urge that their use should be proh-
ibited by law, except unier the prescription of a dvly qualif=-
ied medical man; they are usually slmost as destructive to the
health of the child as alcohol is to the adult; to stretch a
peint for the sake of simile, these liquids are the “beer of
infancyy and the bugbear of all conscientious medicklmen., A
practitioner who erders proprietary foods indiscriminately is
real danger to the heme,particularly when he changes from one
to the other when the child does not thrive in milk mixtures.
There is really ne need for this kind eof thing; for, if a
supply ef clean milk is available, it is easy enourh to give
instruetion in the preparation ef suitable feeds, &ll the time
carefully studying the child's gradual advance in devel opment,
tecthins and so ferth,Thus we can safeguard the infant from the
m titudinous affections of early life and become &f real
value in the heme. The free appointment by municipalities of
inspectors and health visitors is undoubtedly a step in the
right direction, though the ratepayers may have something .te
urge against the same. Breast-feeding should be the rule and,
short of this, milk depots and cons:ltations at to thebzommend-
ed d advecated everywhere, so that all classes may obtain a
googgmilk ;roperly cgggoundéd to suit the exigencies of the
case, In short,the fight against the origination and develop-

i
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ment of rickets must be adopted on the hygienic and dietetic
lines which I have laid down; the combat is sure to stubborn and
long, but, given proper organisation and coneentration of

suitable methods of attack, vietery will ultimately be
achieved,

ocoto‘o'"‘oo_O e
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CLINICAL EXPERIENCES

Case *.
his girl of one year and four weeks appears to have been

fed most injudiciously and indiscriminately for five months
before being first seen.She then had cut only six teeth and
weighed a stonqﬁhnd a quarter.¥For about eight weeks she had
suffered from diarrhoea with frequent slimy,stinking motions,
She was very peevish and irritable and seemed to be without
energy.All the early signs of rickets were present ,such as
enlarged anterior fontanelle,prominence of the head,backward
dentition, rachitic rosary,spinal curvature,belly protuberance
and swollen epiphyses, A dose of castor-oil was at once admin=-
istered and barley-water was ordered to bhe given exexmsively
for the first tweaty-four hours.Buttermilk and sugar was prescr=
ibed thereafter in small quantities every three hours,with in-
crease on improvement of the digestive disturbances.Marked
aigns of improvement were observed within four days.The diarrh-
oea ceased and the motions became quite normal within seven
days.The belly became soft and free from flatulent distension
%ﬁg the patient seemed stronger and made frequent attempts to

up.The daily irritability and nocturnal restlessness disapp-
eared and sound nights! sleep became the rle, The prewiously
sallow and anaemic appearance of the cutaneous surface disapp-
eared and all became pleased and impressed with the bright and
healthy tint of theskin.The buttermilk was persevered with
for three weeks longer; but as there was not yet any gain in
weight ,the diet was altered to oatmeal-jelly and milk,with a
few rusks to give proper dental exercise.This diet was continu=-
ed for about twenty-one days,with the result that the patient
almost two pounds in weight . The child was now sent away for a
change of alr to the seaside,where the dietetic and hygienic
treatment was continued and I understand that wltimately excel-
lent health was gained,

Sase 2.
The mother of this little hoy died soon after confine-

ment,so that bottle-feeding had to be practised,Almost at once
he began to have diarrhoea and vomiting,with rapid loss of
weight .Modified milk and barley-water were ordered and on this
he showed sizgns of improverment,thousch he did nbt put on enough
flesh and a good deal of subacute dyspepsia persisted.At the
age of twelve weeks he develpred sweatine of the head,restless-
ness and disinclination fof Bedclothes,which were kicked off
repeatedly.Some awelling of the epiphyses now appeared,as well
as beading of the ribs and prominence of the forehead.Anaemia
was also observed and small doses of iron failled to relieve it,
but upset the stomach.Cod-liver oil was aprlied to the abdomen
on a binder,modified milk for age was given and virol was
prescribed, On these substances he did well and ultimately
attained perfect health,which was to be expected,as he was
most of his time in the open air. ’

Cage ,g.

his girl of six months was first seen with severe
bronchitis and whooping=cough,which were treated in the usual
way successfully,Thereafter head-nodding and ordinary rachitic
signs were noticed and doubtless refera¥le to the bottle~feed=
ing being practised, Modifi:dtmili was ozgereddag%ea change of
alr advised ,The mtient wen  8easide an re very
satisfactorily progressed to l%ﬁzbiingﬂhvtlth.

Case %;

is infant ,when first seen,bad heen vomiting i$ food for
severa]l weeks and had diarrhoea,offensive,stémlecontaining .
motions,dorsal spinal kyphosis,head-sweating and widely patent
fontenelles.It was under weight It had been artificielly fed
on strong milk,cream.and:water,but was now ordered one part of
milk to three parts of water,in order to cope with the fat
indigestion from which it apparently suffered. During the next i
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seven days the vomiting ceased entirely and there was now pre=-
scribed a mixture of eight parts of milrtwelve of bariey-
water,with a drachm of malt extract,of which four ounces had
to be administered every three hours,Upon this the weight
rapidly increased and in four weeks had gained two pounds in
weight. The patient passed from observation,but there is every
reason to believe that it made a good recovery.

ase 5

This boy of three months,when first seen,suffered from
severe diarrhoea.He had been breast-fed for the first eight
weeks of his existence,but thereafter on miXkxuxi# barley-water,
and condensed milk.The directions on the label were closely
followed by the nurse,with the result that the mixture was far
too strong for the child,which at this time weiched just over
ten pounds.On reduction of the condensed milk to one part in
twenty-four of water the diarrhoea ceased and the patient was
at once ordered & weak cow's milk mixture.At the tenth day of
the treatment the diarrhoea returned,so it was decided to
give a mixture of equal parts of weak mutton-broth and barley-
water,in small amounts at frequent intervals,in order to make
up for the loss of a pound in weight observed. But the patient
now hecame much worse;several weak mixtures of egg-white,&c.,
were tried,but all passed through the alimentary tract without
being digested properly.During the next fourteen days the
iliness assumed a dangerous aspect and the patient lay in a
sort of comatose condition,with a dry skin and a tamperature
qbove the normal .The usvual rickety signs were conspicuous and,
as a last resort,it was decided to try vegetable broth.This
was made with a teaspoonful of finely minced carrot,carrot,
turnip,lentil ,bolled with lactose in a pint and a half of
water down to a third,duly flavoured with salt. The new treat-
ment was commenced with a castor-o0il preliminary bowel clemasing
The 1liquid was well borne andretained,the teniency to fits,
previously in evidence,disappeared and the stools,from being
green and slimy,took on a better colour and firmer consistence,
The future treatment comprised white wine whey for a few weeks
and then whey diluted with vegetable broth,later whey only.
Some cream was added to the latter,but was reiected by the
stomach and therefore discontinued.A mixture of bread-jelly,~-
half an ounce,~ in equal parts of whey and water to eight oune
ces,dvly sweetened and with the addition of a few drovs of
meat-juice,was well bBorne and the patient speedily commenced to
gain weight ,Peptonised milk was added in drachm doses and later
boiled milk ,.Then there was tried a mixture of peptonised milk,
bread-jelly,lactose and whey and a slow and stead progress was
maintained,The existing anaemia was overcome with small doses of
the armonia~citrate of iron and glycerine extract of bone
marrow,.Some sweating of the head and nocturnal restlessness was
still preseant and the peptonised milk was replaced with ordin-
ary fresh cow's milk.,The patient took a bronchitic attack about
this time,but made a good recovery,though the anaemia returned
as Bhé was umable to take openair exercise.Fatty food,in the
Porm of cream and cod-liver oil,was rejected by the stomach,so
that all attempts to have it assimilate were abandoned.Though
the slight ribebeading,the swolldng of the epiphyses and the
curvature of the shin-bones still remained in evidence and no
teeth were cut,the patient semmed to be doing well.Modified
milk was given to the end of the twelve months and thereafter
the diet ma already described for the subsequent period.The
teeth were then cut without difficulty and the child made a

good recovery.

6 >
This patient began to cut his teeth at the age of six

months and from that date showed signs of rickets,He was order-
ed a modified milk and seemed to do well upon it,but at the

aze of twelve months,after an exciting day and heing chilled,
there suddenly developed during the night an attack of laryng-
eal spasm of the ususl kind,with which the mother though the
existing constipation has something to do.The crowing was very
marked and at times the breathimg appeared to be entirely
suspended,The chest became fixed,the head was thrown backwards
and the pale face soon became cyanotic,with the eyes widely ﬁ

-
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and fixed in an unpleasing expression.There was also a certain
amount of twitching of the facial muscles. It was possible like-
wise to make out a tendency to oristhotonos,carpepedal spasm
and general convulsions,The attack lasted less than sixty sec-
onds and durine it the child seemed about to die fror impaction
of the epiglottis.The deepening cymnosis of the face ended in a
relaxation of the spasm;the air slowly entered the lungs again
thrgugh the imcompletely relaxed glottis;there was a character-
istic prolonged,high-pitchsd and crowing sound and the attack
ended in coughing and crying .The sbsence of pyrexia,hoarseness
and cough after the attack,the suddenness and completeness of
the arrest of breathing,the short duration of t''e paroxysmal
shhzure,the peculiar cowing inspiration in which it ended and
the associated convulsive tendency constituted a characteristic
clinical picture which could not but confirm the diagnosis made
at the outset.The treatment during the paroxysm consisted in
keeping the patient in the sitting position,splashing cold
water over the face qnd nsked body and 1lightly flicking the
latter with a wet handkerchief,Smelling-salts were held to the
nose.Ice was aprlied to the pit of the stomach,in order to
excite thepiration,and with the same ohject in view a large
sponge moistened with hot water was held against the throzt and
upper part of the thorax.Whilst all this was being done,a hot
bath was rot ready and the child was placed therein forthwith,
cold water being at the same time arrlied to the head and neck
in a gentle stream.I made an attempt to release the impacted
epiglottis by passing my forefinger into the pharynx behind,
The occasion did not arise for thhalation of chloroform.The
child was ~iven the usual antirachitic treatment according to
indications and,as the teeth caused difficulty,the gums were
lanced.Every care was taken with the daily action of the bowels
and an abundance of fresh air was prescribed.The ratient made
& good and nneventful recovery,

Case 7.

This female child was first seen at the age of two and a
half years.She arpears to heve been badly brought up and weigh-
ed only two stones.The teeth had all been cut,but the upper fr-
ont ones were dmtiyely decayed,the anterior fontanelle was
partially open,the sutures of the head were thickened and this
part of the body whs of a typically rachitic shape.There were
also a deformed thorax,a prominent rickety rosary,Eateral
sulci,enlarged epiphyses of the limbs and conspicuous backward
bending of the spine,.,There were no signs of true paralysis,but
the child could not stand up at all.The belly was vastly dist=-
ended and tense and tympanitic;the stomsch,however,was not 4il=-
abed and the spleen and liver were not enlarged.There was &
very frequent,offensive,s’imy diarrhoea and some signs of bron=-
chial catarrh could be made out on the left side of the chest.
The complexion was dirty and unhealthy and the cutaneous system
seered to he slack and badly nourished,All the musd es of the
body were filabhy and thin.A large variety of anitrachitic remed-
ies appear to have been tried in this case,but without any
appreciable result .The diarrhoea beins the most troublesome and
debilitating syrptom,an attempt was at once made to check it.
Metchnikoff's milk was tried,in the hope of the lactic acid
Pacillus overcoming the mischief.It is pleasing to note that it
did so00d apparently within three days,though it is possible that
the mercury and chalk powders administered at the same time had
& 1ot to do with the improvement observed;to test this,the
bacillus-milk was stopped after seven days,the grey powders
(gr.i)were given every night,with the syrup of the phosphate of
iron and belly rubbings of cod-liver oil,with small doses of
the emulsion of the latter internally.The improvement continued,
the belly became soft and flaccid,the stools beceme of ordinary
appeerance and all signs of wind,slime and general offensive-
ness disappe~red.In less than a month the patient was able to
sit up and to take a great interest in its surroundings.Ordina-
ry food was gradually introduced and a change of air tothe
seaside was advised.The improverent appears to have been
continuous and uneventful under the new conditions of climate

and fresh air.




152

Case 8,

This boy of six months was fed at the breast up to the
age of six months,when his mother died anmd bottle-feeding had
to be introduced.¥From that time he began to fall away in health
and develop rachitic signs,which affection appears to have
been more or 1¢ss of a family one,as he was the fourth or fifth
of his strain who had suffered from it .There arpeared marked
enlargement of the epiphyses and the muscl es of the body were
flabby and attenuat ed.Anaemiz was present and diarrhoea altern-
ated with constipation.The head was typically enlarged,with
sweating and wearing away of the hair behind, the sutures were
not properly united and both the fontanelles were patent .Crani=-
otabetic patches were appneciable on the frontal and parietal
vones.The ratient was ordered grey powder mixed with powdered
rose lozenge,cod-liver oil was applied on a binder to the abd=-
omen and #i®sh cow's milk,duly modified for age,was recommend-
ed,The use of patent foods was fought against and & variety of
tine were banished from the home.Fresh air and careful handl -
ing,with protection from cold and chilks were insisted upon,
with the result that the child made a very good recovery.

Case 9,

This boy,of the sare age as the above,appears to have been
fed on the breast for its first three months of life,this natur-
al food being abandoned owing to the failure of the mother's
milk .Ordinary cow's milk and sagections of patent foods were
used,with the result that it did not do well,developing diarrh-
oea,nocturnal restlessness and perspirations of the head and
trunk ,When seen for the first time at the age of six months,
his face seemed very small in contrast with the enlarged,hgudre-
shaped head.He was manifestly anasemic =and thin,with soft and
flabby muscles and weak extremities and spine.*here was the
usuel rickety rosary at the junction of theyribs with the
cartilages,but the rest of the bones of the trunk d&d not seem
to be involved.The same treatment,adapted for age,was given as
in the previous case,with particular regard to rest,exercise
and hygienic arrangements, A perfectly satisfactory recovery
ensued,

Case 10, :

This condensed-milk and patent-food-fed girl,when first
seen at the end of the ninth moath of her existence,was typlc-
ally rachitic and hed diarrhoea and bending of the hones.,The
usugl remedies were prescribed;but one nicht,after an exciting
day and a dietetic indiscretion on the part of the easy=-going
mother,general convulsions occurred,with particular location
on the right side of the body and fixation of the eyes.The
spasms were at first tonic,becominz clonic in a short space of
time,Thés condition of affairs showed al ternation and a tenden=-
-0y to persist and occasion dangerous sxhaustion;so that a hot
bath was given forthwith.This failed to cure the condition,so
an occasional inhalation of chloroform waes administered during
the space of one hour,when the fits entirely diaappeared.As
they seened likely to return the next day,a full dose of castor-
0il was given and a rixture of dose-for-age chloral and digital=-
is was prescribed for twenty-four hours,followed by potassium
bromide for three.The usual antirachitic measures were adopted
and the patient seemed to do well thereon.There was no return of
the convulsions and a satisfactory improverent was maintained,

Case a;.

his boy of sixteen had always been delicate,but never
troubled,it is said,with the rickets.He was tall and ungainly
and at the time of Euberty when first seen.He was uhdoubtedly
anaemic,had a few rales &h the top of the left lung,ascribed to
cold,and had growing pains and a poor appetite.No siegns of
tuberculosis could be made out and,as there was enlargement of
the epirphyses,difficulty in walking and general muscular weak-
ness,incipient late rickets wasdiagnosed and treatment with
emulsion of cod-liver oil and geaeral tonice,as well as fresh
air and virol,was advised. He was given plenty of rest%being
wheel ad about in a bath chair for three months.He practically
1ived in the open air and,improvement being maintained,he was ‘
sent away to the seaside,whsse he ultimately recovered. |

|
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Case 13,

This girl had been breast-fed to the age of six months,
when the lazy mother decided to have greater liberty and wean.
Whdilgted cow's milk and a proprietary preparation were tried,
with the result that rickets and diarrhoea soon made their
appearance.The patient has been a particulariy lively and happy
infant,but now became irritable and restless,cryins whenever
handled,resenting attention of any kind;it seemed to do little
else but cry when awake and was a real source of disturbance
to the ndighbours.One afterncon it was out a longer time than
usual and contract ed a chill,with the result that a smapt attack
of diarrhoea appeared and the epiphyses of the 1imbs underwent
enlargement ,Anaermia and muscular weakness and flabbiness follow-
ed in the course of a fortnight ,Then haemorrhagic spots were
seen to develop on the shins and gums,which assumed a scurvy-
like appearance., Then it was seen for the first time .Patent
foods were forthwith cleared out of the house and a properiy
modified cow's milk was ordered,with vegetable soup and weak
lime=juice.The hyziene of the case was properly arranged and
the patient recovered,under the usual tonics and cod=-liver oil,
in due coursse,

se 13

This male child was two months younger than the ahove when
first seen,and made a good recovery upon much the same kind of
treatment.It had been a physical failure from birth,because of
the patent-food nourishment which it had received through the
mother losing her milk,she heing alcoholic and of an alcoholic
stock.The child was not very thin,but was extremely weak in the
mscles and there was much vomiting,purgation and flatulence.
There was much sweating of the head at night,but the bhones of
the body were not markedly affected.Grey powder was prescribed
in this case,as it was done in all others ufifesndesr age and
cod-liver oil was applied to the belly.The patient seemed to
do well for six weeks on this and hygienic treatment ,but one
day had much indigestion and a fit at night ,The vowels were at
once cleared out and a hot hath given,with the result that
danger to life was averted,The next day the epiphyses were
seen to be markedly enlarged and much restlessness and nighte-
sweating ensued.lt was decided to send the patient to the
seaside for several months and from time to time good rerorts
of his progress to health were received,

Caseld,

he mother of this twelve-month patient was a humpback
dwarf and alcoholic.The patientwas seen for diarrhoea and
enquiry elicited the presence of head-sweating and nocturnal
restl essness and debility.Rickets was suspected and Pproper
diet for the second year instituted.,At the age of one year and
nine months the patient commenced to walk,with the result that
the bones of the lecs showed signs of bending under the strain.
The following month the first tooth was cut,with much general
irritability,diarrhoea and a temporary general eruption on the
skin of the abdomen and chest .,Fresh air was insisted upon,with
the usval tonics,and the ratient made a good recovery.

se 15,

This metient,also a girl,was six months older than the
above when first seen for enlargement of the epiphyses of the
wrists,rachitic rosary and swelling of the abdomen,with
bronchial catarrh resistineg household remedies,The home-prepar-
ed cow's milk mixture and patient food were abandoned and
proper diet for age instituted,together with syrup of squills
and tincture of strophanthus for the cough.The patient appeared
to do well under this and the usual hygienic measures,but
after shme six weeks of supervision passed from notice.

e 16
This mtient,a boy,had just entered upon the eleventh

month of his existence when first seen.He had been broucht up

upon the hottle and was troubled with head perspl;az;on,enlgrge-

ment of the belly,Harrison's aroove,enlargement o e epiphys-

es,rickety rosaég'and diarrhoea.The head arpeared to pe.much

enlarged in contrast to the puny face and the comrlexion was |
|
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very sallow,The muscles were very weak and flabby and thers
were no signs of commencing dentition.Cod-liver oil was ordered
to be rubbed into the belly, a svitable milk mixture for ace
was‘prescribed and an ahundance of fresh air was advised,The
patlegt did well and two months later virol was introduced into
the diet on which & marked improvement ,culminating in perfect
recovery six months later,was. observed,

se 17
This boy of eighteen months had been brought upon the

bottle from birth,owing to the death of his mother from a puer-
peral disease.The diet,which consisted of diluted milk in incr-
easing dose,seemed to have suited to a certain extent;but not
entirely,as when first seen at the above age he could not
walk and showed bending of the bones under his weight whsn
crawling about the floor . He had insomnia,sweating of his enlarge
ed head,diarrhoea and a"pot-belly® as well as enlargerent of
the wrists and beadine of the lower ribs with lateral grooving.
He was prescribed the usval hygiene and diet for the second
year as alre=dy described,particularly &s regards proteids and
fat. He made a good recovery eventually.

ase 18

This girkwas first seen when twelve months of age and she
appears to have inherited some syphilitic taint,as she had
cleft palate and her mother,a humpback,admitted to syphilis
early in ber married l1ife. A1l the bones of the body at this
time of fir:t inspection were weak and there was much night-
swaating about the head and trunk.The epiphyses were enlarged
and there was some beadines of the chest.The patient had been
weaned at the age of nine months and thereafter dieted with
*anything that was going?¥ This being arparently the sourwe of
the rachitic mischief, the intelligence of the mother was
earnestly arvpealed to;she faithfully observed all dietetic and
hygienic instructions and the result to the child was ultimatel
«y of the happiest description.

e 19
This girst first came under observation at the age of five.

She appears to have been reared upon condensed milk for the
most part and had suffered from various childhood ailments,
such as measles,scarlet fever and whooping-cough,Walking was
delayed to the end of the Shérdd year and at that time the
spine began to bend. She was markedly dwarfed in stature,but
thick-set and had to wear long dresses to hide her bandy legs.
She was weak in the mind and slabbered a good deal. Residence
in a charitable institution was recommended and the case is
cited to bring out the evil of condensed milk and unsuitable
food-stuffs at a tender age.

e

This boy,at the half-time of his first year of age,seems
to have been born with a tendency to tuberculosis,his father
having died of that dread disease when the matient was three
months old and his mother uvltimately succombed to it ,it appear-
ed later.,The rest of the family,which was a large one,were
very delicate and freqently ailing.The boy had been fed from
birth,owing to the delicacy of his mother,on cow's milk alter-
nated and combined with patent foods,with the rresult that he
became fat and flabby,restless at night and very irritable and
weepy durinz the day.He had an attack of convulsions,for which
he was first seen.It was relieved by the usual hot-water bath-
ing and bromide and an antirachitic diet was prescribed,consdst-
ing of modified cow's milk,erey pewder and cod-liver oil belly
binders.The patient did faiXly well for the next three months,
wut had a dectded tendency to fits ew¥ék dentition.Then he did
vory well with the increased diet which his greater age warran-
ted add the rest of the teeth were cut without difficuity.He
was given an abundance of fresh air and at the turn of the
second pkar he was given small doses of virel,with cod-liver
oil emulsion when he was two. He passed from notiwe soon after,
but there seems no doubt that he made a zood recovery in the
district 4@ which he went to reside,
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ase

This girl had been reared upon the lreast of a very delic-
gte mother to the age of eleven months, in the hope of prevent-
ing pregnancy, when he bwms under observation for the first
time for general backwardness.Suitable diet was recormended,
but not adopted by the mother,who had heared of some wonderful
patent food and determined to give it a trial .The result was
that the child became even more restless,sweated about the head
at night and developed o papular eruption about the #fee. The
child was again seen and found to have some beading of the ribs,
enlargement of the wrists and teanderness of the bones on press-
ure.Diarrhoea was freguent,malodorous and slimy,with admixture
of green inlicative of fermentation processes within the belly,
which had assumed the characteristic proturberance of rickets.
The patient was two pounds under weisht for age.Proper dietand
hygiene were instituted,particularfemphasis being laid uvon the
efficacy of raw-meat-juice.The result was of the harnpiest
descrivtion and perfect recovery was in due course achieved.

Case 22,

This boy of twelve months appsars to have been dbrousght up
from birth on badly adapted cow's milk and proprietary foods.
He was of large size,but without strength and stamina when
first seen;he was typicelly rachitic in spite of his messive
build.Diarrhoea was particularly troublesome,his food coming
through him soon after ingestion, for which he was given still
more by the mother and the belly assumed a tremendous size and
was drum-like in tightness He was ordered cow's milk,duly
modified for age,together with abundant fresh air,quiet and
mercury and chalk,prlus Dover's powder,of each half a grain,

a tendency to convulsions being feared., One night,three months
later,he was out late and contracted a chill. Bronchopneumonia
developed,which failed to respond to the classical treatment
of that disease and he died upon thefeecond day. A post-mortem
examination was not allowed,

(]

This girl of one year ami two months had been properly fed
uvon the mother's milk up to the age of a year,when he was
allowed all sorts of things from the family table,the same
culminating in an acute attack of indigestion,which only very
glowly yielded to bismuth and mineral acids in alternatioan.It
was now noticed that the head seemed unduly large in proportion
to the face and that there was emlargememt of the epiphyses,
beading of the ribs and pot-belly,with patency of the anterior
fontanelle.The usual antirachitic measures were instituted,
after a month of which the patient contracted a chill and
developed bronchitis,which,however,yielded to the usual remed-
ies in the course of a week. From now the patient made a .
zoo0d recovery.

Qggov§4.

his patient, a girl of ten months when first seen,had bee
=n brought up on cow's milk and patent foods from birth,the
mother being in too delicate health to undertake treast-feed-
ing.Rickets developed at the age of six months and showed signs
of being of a severe character.There was much beading of the
ribs and swelling of the wrists,together with enlargement of
the head and perspirations at the hack of the same.The nights
were very restless and the days marked by great irritability.
The patient was put upon a duly modified milk and srey powder,
but the mother becoming careless constipation cormenced to
alternate with diarrhoea and,at the end of a fortnight of this,
general convulsions occurred late in the evening after an
8xciting day.This was treated in the usual way successfully and
+he next thing which occurred,almost immediately,was an attack
of bronchitis,which required a fortnisght of assiduous medicatio-
n to overcome. Then & minor form of pertussis appeared,on the
seventh day of which the patient took a gemeral convulsion and
died, A post-mortem examination was not dllowed.
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