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ORDINARY RICKETS, 

WITH SPECIAL REFERENCE TO ITS SYMPTOMS, 

ALTIOLOGY AND TREATMENT. 

PREFACE. 

Rickets being such a common disease to which 

young children of many countries are prono, and the 

variety of tissues it affects, make it a subject of 

great importance and interest. 

The causation of the condition, even at the 

present time, is still a problem that is not appar- 

ently clearly solved, as sc many authorities on the 

subject hold widely different opinions. 

Recent experiments seem to show that lack of 

sufficient exercise is an important factor in exper- 

imental rickets in animals. And this is of great 

interest in view of the generally accepted doctrine 

that rickets is duo to dietetic and hygienic errors. 
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Rickets is a disease in which the nutrition of 

infants and young children is affected, of which the 

chief result is that the epiphyseal ends of bones 

are enlarged and the bones so soft that they yield 

to pressure of various kinds. 

SHORT FISTORY OF RICKETS. 

The name Rachitis we owe to Dr Prancis Glisson 

of Cambridge. In his work on the subject he offers 

his readers this name, which. is derived from the 

Greek equivalent of spine, on the ground that this 

part is the first affected. It is possible that he 

really adopted it on account of its similarity in 

sound to the word rickets, which was a popular name 

in the West of England where rickets seems to have 

been first recognised. 

Rickets is derived from the old English word 

lwrickken', to twist. But Comby thinks that rickets 

comes from the Normandy word iriquets' and speaks of 

it as "riquets, epithete appliquee aux personnes 

bossues et difformes". Whistler has been spoken of 

as the discoverer of rickets.and to have written in 

1684 a thesis which he called Paedeslanchnostercae. 
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But Dr Norman Moore asserts that there is no trace 

of this thesis, and that Whistler was not a man to 

be trusted in regard to his claim as the discoverer 

of rickets. 

Glisson is generally ac knowlede.ed to have been 

the first to recognise and describe it. In Dutch 

articles on the subject Whistler is not even men- 

tioned, and the discovery of rickets is attributed 

tc Glisson. 

Glisson's treatise on rickets was published in 

1650 and he is i:nown to have been working on the 

subject in 1645. The explanation he gave for the 

prevalence of rickets in his time, was that it was 

largely due to wealth, luxury and idleness. he in- 

eluded any diseases as the precedent causes. 

In Holland the disease is known by the name 

Engelsche Ziekte and in Germany as the Englieche 

Kran.ze i t . 

Indeed it was once thought that rickets spread 

from England to the Continent. But this idea was 

misrepresented. The fact is that in 1'765 a hollan- 

der, Dr hendrik van Deventer, thought the origin of 

rickets was due to an Englishman who was the first 

to establish a coffee -house in the ::;.ague and later 

at I.oet4wardon in Friesland. By doing this he in- 

itiated the custom of coffee and toa drinking in 

this country. Van Deventer suggested that this 
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now custom was the primo cause cf rickets boing 

found in collard. 

Rickets existed in ancient tires, although some 

of tho apparently rickety skeletons have been shown 

to be really syphilitic. Zambuco found some rickety 

bones amongst those of the ancient necropolis at 

Cairo. Professor Lorteit recently recorded some in- 

stances of apparently undoubted rickets in mummies 

of sacred baboons found in 'Thebes 

But C. Elliot Smith found no sign of the condi- 

tion during his examinations of thousands of ancient 

human skeletons in Egypt. . 

Ebstein found twisted bones, which were like 

rickets, in old Grecian graves. 

Soranus states that deformed and twisted legs 

were sometimes present in l.oman town- children, and 

that in A.I).2 there were several victims of a dis- 

ease like rickets 

Stiebel considered Aesop was rickety, but Acker - 

mann, who wrote 70 years earlier than Stiebel, states 

that Aesop, Socrates and Crates had symptoms like 

rickets and that the disease ;gay have been syphili- 

tic in nature. 
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AETIOLOGY. 

The causation of rickets is generally held to 

be dietetic in nature, but in reading the literature 

of it one is struck by the very diverse opinions 

held by many eminent authorities, opinions which, 

often, are apparently definitely proved by experi- 

ments: so that it must be said that the aetiologic- 

al factor is not established to the satisfaction of 

competent authorities in general. 

Some 30 years ago it was held that the defi- 

ciency of limo salts in Loch. Latrine water was the 

cause of the prevalence of rickets in Glasgow (Sir 

James i3arr). Such a theory was readily discounted 

by the fact that rickets is not confined to dis- 

tricts supplied by water deficient in lime. Fried - 

leben has further shown that a diet in which lime is 

deficient will not cause rickets. 

1. Diathesis. 

Sir William Jenner maintained that rickets was 

of a diathetic nature, like tuberculosis. By dia- 

thesis he meant a certain proclivity to disease. 

Le emphasised the fact that the first child, or even 

the first two or three children, are frequently free 

from rickets; and again that a woman who has once 

had a rachitic child, those that follow, are 
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practically certain to suffer from rickets. How- 

ever, this may be explained by the progressive en- 

feeblement cf the mother's health by repeated child- 

boarina, or, in the poorer classes, to deficiency in 

the amount of clothes and food which a large family 

entails. 

1etter class children are frequently kept too 

much in-doors. 

Sir Samuel Wilks agreed with Jenner's theory 

but with the proviso that diathesis reans the state 

of health that induces rickets, i.e. that defective 

health during long periods leads to the proclivity 

to rickets. 

e classes rickets with Scorbutus and Tubercu- 

losis as a diet diathesis. 

Jenner has pointed out that children of phthi- 

sical parents were actually less likely than those 

of non-phthisicai to become rachitic. 

Certainly, a child of a feeble mother is very 

apt to become rachitic if its diet and hygiene are 

faulty, but the causative factor cannot therefore 

be said to be diathetic. 

In view of many cases of experimental rickets, 

produced independently of the question of diathesis, 

and in view of our present knowledge of the probable 

causes, the theory of Jenner is untenable. 



2. Congenital origin. 

Parker believed that rickets is invariably con- 

genital. In support of his view he &owed the 

Pathological Society of London a radius with epiphy- 

seal enlargement and an ulna which was ranch curved. 

The bones were from a foetus which did not long sur- 

vive its birth. 

Elsassor regards rickets as being due to "con - 

genital constitutional tendency to a slow develop- 

ment of the whole body, and especially of the osse- 

ous system." 

Bodnar, lato physician to the Vienna Foundling 

hospital, in his book describes typical rachitic 

symptoms and calls the disease congenital rickets. 

Further, Kassowitz and others of the German 

School consider that rickets is congenital. They 

based their views on the macroscopic appearances 

alone, and not on the characteristic microscopical 

bony changes. Children commonly have soft bonos, 

the abdomen may be protuberant, fontanelles unclos- 

ed/and there may be swelling, of the costal cartil- 

ages, and yet it was on these grounds alone that 

such a theory was based. 

Tschistcwitsch and other later advocates of this 

theory did examine the bones microscopically, but it 

appears that much of their material was obtained from 

still -born children. 
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At that time the pathological anatomy of ric- 

kets and ostecchondritis syphilitica was imperfectly 

understood, and therefore the two conditions were 

often confused: so that it is fair tc assume that 

many of ter specimens examined wore in reality sy- 

philitic in nature. 

As further knowledge differentiated these two 

conditions, each succeeding revert or wcr'r done on 

the subject showed a decreased proportion of congen- 

ital rickets. In 1882, K_.asscwitz considered that 

,=30 per cent cf all children born were rachitic; in 

1897, Teohistowitech gives the percentage as 12; 

whilst in 1902, Lecher could only diagnose 1 case as 

corìvenital rickets, and that after clinically and 

histologically examining a large number of rachitic 

cases. 

scher's findings are strikingly in contrast to 

the opinions of Parker, 8ednar, etc. 

I have never seen a case of rickets that could 

in any way be considered congenital, and I find that 

many authorities on the subject do not believe there 

is such a condition as congenital rickets. 

3. heredity. 

Most British observers doubt whether rickets is 

capable cfi direct hereditary transmission. 

Vogel states that he knows many families in 
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which the parents had distinct sins of rickets, and 

that all their children became rachitic. 

Ritter von Rittershain appears to have traced 

the cause of rickets te tuberculosis in tho parents, 

more frequently in the father than in tho mother. 

dormer doubted whether impairment of a fathers 

hoalth has any tendency to induce rickets, and (raite 

contradicts the opinion of Ritter vonittorshain. 

Biegort considers rickets to be hered..tary, and 

dependent on some inherited weakness or predisposi- 

tion. 

Ormerod reports a case of u father who had ric- 

kets in childhood and mollities ossiu.m in adult life, 

and his two daughters suffered severely from rickets. 

But it is not said whether the diet and hygiene of 

the children was faulty or not. 

I have seen a case of rickets in the first 

child and not in the second, one of the parents hav- 

ing had rickets as a child. The case in question 

was In all probability due to faulty diet, as the 

child was brought up entirely on artificial food. 

Shortly after the food :gas altered to fresh milk etc. 

the child rapidly recovered: 

ilausen records the case of a stallion who be- 
got seven rachitic foals. Later two of the mares, 

who had given birth respectively to three and two 

rachitic foals, became pregnant to another stallion, 
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and boro healthy offspring. 

The evidence in favour of the hereditary in- 

fluence as a causative factor in human rickets seems 

to be slender. At the same time, heredity may play 

some part in the condition. 

Parker considers that heredity is a very i* port - 

ant factor, but I vary much doubt this. 

4. Lactic Acid. 

Holtzman attributes rickets to lactic acid. 

be found lactic acid in the urine of rickety animals. 

By injecting this acid subcutaneously and also by 

feeding animals with it, he induced the condition in 

some. He supposes that the lactic acid is a result 

of the carbohydrate fermentation and irritates the 

ossifying tissues. Other observers have been unable 

to confirz this formation of lactic acid, and have 

failed to produce rachitic changes by its a,drinistra- 

tion. 

Senator considers that this acid acts as an ir- 

ritant to growing bones. 

5. Wegner, of Berlin, showed in 1871 that if lime 

salts are withheld from the food of young animals 

and minute doses of phosphorus administered, there 

resulted a condition exactly like rickets. He sup- 

posed that the phosphorus acted as a stimulant to 
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the ossifying tissues. 

6. Bossi has shown that removal of one suprarenal 

gland from sheep caused osteoporosis, and he suggests 

that rickets nay he explained by some defect of this 

nature. 

In this connection it is interesting to rote 

that Chalmers Watson examined the adrenals of twenty - 

five healthy wild rats and a similar number cf rats 

from the sarre source but which were kept in the labo- 

ratory on a diet cf bread and milk In proportions of 

proved value. lie found that the percentage weight 

of the adrenals from the confined animals was con - 

si th.rabiy lass than in the controle. His earlier 

e.tperinents did net show a similar result, and Chal- 

mers W ltson concludes that the low percentage In the 

confined rats was due to want of sufficient muscular 

activity. 

7. Mendel attributed rickets to perverted function 

of the thyEu.s gland. But there is slender if any 

evidence of this being the caso. 

8. The Infective Theory of Rickets. 

This theory is supported by Mercet©, Ldlessen, 

Tcrane, Salvatore Forte and others. Silvestri 

points oit that the frequency of rickets In certain 
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streets, its geographical distribution, the analogy 

between the yearly curve of rickets, and that of 

certain infective diseases, the apparent sudden com- 

mencement of some cases and its prevalence in insan- 

itary district., all tend to suggest infection. 

iassow tz suggests that it may be duo to the 

inhalation of foetid organic matter, especially the 

products of ammoniacal decomposition of urine. 

T'oraane and Salvatore Porte claim to have pro- 

duced rickets in rabbits by inoculating there with 

watery and alcoholic extract; of the faeces of chil- 

dren .suffering from ric _ots and diarrhoea. It is 

singular that though rickets is said to follow on 

in j:cti or of either the alcoholic or watery extract, 

a mixture of the two is quite inactivo. ' By confin- 

ing a rzoalthy animal with a rachitic one, Moussu 

inducel rickets in the former: and then, without 

subsequent disinfection, he confined another healthy 

animal in the cage and it also became rachitic. 

Further, this observer inoculated various kinds 

of animals with emulsions of rachitic bone narrow, 

but without any effect. By injecting what he calls 

a more virulent omulsion1and also confining the ani- 

mals in the' .f nfected cage', he was able to induce 

rickets. 

Arton and Agnes° inoculated white rats with 

Diplococcus osteornalaciae and induced symptoms like 
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rickets. 

Although there is certainly evidence that appar- 

ently supports the infective theory, it oannot be 

said to be proved, as in view of more recent re- 

search it has been shorn that confinement of animals 

is a factor in the production of rickets in animals. 

And it can safely be prosur!od that the animals in 

the above experiments were all conf ;_nod in cages. 

Further, the interesting experirrer_t of von 

Iiausemanr. is a proof against this theory. Rickets 

is not found in Japan, but iron Hau }e -nann was able to 

induce the condition it a wild. Japanese monkey, by 

simply keeping it in captivity. 

':ant cf fresh air and sunshine. 

It is generally admitted that these factors are 

of groat importance it the treatment and causation 

of rickets. But Vogel asserts that the want of 

fresh air is the most important one. 

J. Logan zrïtos in preeiaely similar terms 

. regela His contention is that rickets in nest 

apt to result when the child does not get enough 

fresh air. It is rare in the country and common in 

large towns, and the difference in feeding is not 

great but the differenoc; in the air is immense. It 

is said that rickets is common amongst the cottare 

on the West coast of Scotland, but very frequently 
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there the children do not get the fresh air,as they 

arCrsedulous1y kept in- doors. 

Logan states that he has verified this theory 

in his experience in private practice and also in 

the Liverpool Children's hospital. 

While one is ready to admit that fresh air is 

of great importance is the causation of many cases 

cf rickets, it cannot be the most important one. 

In proof of this ï may say that 1 have recently 

treated a severe case of rickets in a child who was 

regularly taken out of doors, and during nearly the 

thole day the child lay in his cradle out of doors 

and breathed the purest air constantly. In this 

cases thca causa was unquestionably dietetic. 

Von liausem ann supports this theory and draws 

attention to the fact that children born in winter 

are more liable to rickets than others, presumably 

because they are not able to be taken out soon to 

got fresh air, and when they do get it, they are so 

warmly wrapped up that active muscular movement is 

restricted. 

>:ie c8ùgb.t a :gild Japanese monkey and kept it in 

ca,:)tivity in Japar with the result that it developed 

rickets. This is a very striking experiment, as 

rickets is said to be unknown in Japan. 

Clement Bucher mentions the case of a colt that 

was probably rickety owing to improper diet and bad 
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air. When these were remedied and lime water and 

cream given in addition to its ordinary food, the 

rickety symptoms ail disappeared. This does not 

in any way prove that fresh air is the important 

factor, but it certainly lends support to the gener- 

al opinion that fresh air is of importance. 

Von hausemanr_'s experiment does not afford suf- 

ficient proof of this theory, for certainly the ani- 
mal did not get its accustomed food, and besides, it 

was deprived of its habitual movements such as climb- 

ing etc. 

10. William hwart considers that rickets is largely 

a question of the Respiration. ile bases his views 

mainly on his treatment of rickets by judicious re- 

course to artificial means for restoring what he 

calls the partly-suppressed respiratory function. 

For some years he has treated rickets by the prone 

posture and the use of a special elastic abdominal 

belt, etc. 

But his reasons appear quite insufficient, as 

other treatment, such as simple cod oil and atten- 

tion to hygiene produce remarkably rapid cures. 

11. C;7 os ely allied to the last theory is the one 

held by Dr Robert bee, namely, that in England "the 

"cause of rickets in 98 per cent. of the lases in 
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"which it occurs is to be traced to those common 

"forms of lung: inflammation which prevail so marked - 

"ly in our climate." 

his contention is that in every case of rickets 

there is some pulmonary inflammation such as catarrh, 

etc., and that this leads to imperfect oxygenation 

of the tissues of the body and thus leads to rickets. 

It appears that in his hospital practice over 

3000 cases were under his care, and that they prac- 

tically all showed signs of pulmonary inflammation. 

ho published a list of 50 cases in all of which cou* 

or bronchitis was present, and in some there was 

broncho-pneumonia. 

hp lays stress on the intercostal retrocession 

which is to be seen after the subsidence of the 

acute pulmonary conditions, this retrocession being 

due to incompleto pulmonary expansion. 

Still states that changes of the thoracic wall 

almost constantly lead to pulmonary catarrh and aate- 

lectasis, but this would seem to show that the pul- 

monary condition is secondary to rickets and not the 

causative factor. And this is the view that is 

generally accepted. 

It will be readily conceded that a non- rickety 

child :weakened by pulmonary trouble would readily 

become raohitio, if exposed to dietetic and hygienic 

errors. 
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:strong proof against this theory is that ric- 

kets is effectively treated by cod oil (and atten- 

tion to hygiene when possible) aranst the r. , t -ra - 

ti.ente of varioue children's hospitals, and that 

generally without any change whatever i.n the hygien- 

ic or respiratory conditions. 

If this theory be correct, one wonders why the 

many children one has treated for pul,;,onary condi- 

tions do not become rickety. While practising for 

a year as assistant in a country town in Ycr ?rehire, 

had to treat a great number of children f er bron- 

chitis, br.-or_cho- pneumonia, etc., but luring the 

whole period I did not see a single riclrety child. 

The children were mostly breast fed. 

It would seem that certain districts ere much 

less afflicted with rickets. 

12. Climatic Influence. 

Rickets is said to be a disease of the tc:rpor- 

ate zone, and is rarely if ever found in tropical 

and sub-tropical countries. But it can he shown 

tiì:at, this is not the cû.se , as the disease is quite 

commcn. in :1gyÇt at the present day, though it ap- 

pears to have been excessively rare there in ancient 

times. Professor Lortet records instances of ap- 

parently undoubted rickets in mummies of sacred ba- 

boons found at Thebes. 
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It has more than once been asserted that Italy 

is free from rickets, but enquiry into the causes of 

'.oath in that country stows that, far from bring 

free, it is nearly three times as prevalent there as 

in England 

Professor ?'urta of Perugia, Italy, has studied 

the question of the incidence of rickets in the var- 

ious Italian Provinces, and wives interesting sta- 

tistics on tho subject. He found that certain pro- 

vinces, which contain largo towns, had a relatively 

low death rato from rickets, whereas provinces with 

small towns ar_d villages had a high r:ortali.ty. So 

that overcrowding in these cases does not, seem of 

groat importance. 

A damp climate such as pertains in other pro- 

vinces similarly shows a much lower mortality than 

those 7Thich are very h ills- and dry. 

But in Holland, which in genera.l is essentially 

a damp climate, owing to the immense number of can- 

als, rickets a+ounds. This fact is very noticeable 

in travelling here, after being in other countries 

in Europe and. South America. it is quite common 

here in I oliar?d to see children wit h severely curved 

logs, and adults with spinal deformities, both con- 

ditions being probably rachitic in nature. 

Dutch writers on tho subject also state that 

rickets is very prevalent in Holland. One writer 
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says that there is more rickets in Amsterdam than 

any other town, ax?d that ir that town alone 1000 

cases are treated every year. I have often wonder- 

ed whether the fact that the houses are nearly all 

built on very damp soil has any important effect in 

causing rickets. When the foundations of the houses 

are being made on long poles about ton feet in length, 

tiro foundations appear to be literally in a swamp. 

Much of the water is purmped out and the space filled 

up with sand, but naturally dampness will remain. 

Ovring to the flat lass of the land in many parts, a 

proper sewago system is not made in some towns. The 

vaterc1.osot is a more hole which discharges itself 

down into a branch of the canal that happens to be 

nearest. On asking an ergineer why these old clo- 

sets were still retained, he explained. that there is 

no fall to the sea, the lard being under sea level, 

and that the sandy soil is so loose that drain pipes 

of any size world very soon be put out of repair by 

the sinking of the sand. 

i mention these facts because Senator and others 

point out that rickets is more Prevalent, in cold and 

damp clirre ee. 

Reference has already been made to the state - 

ment that rickets is sell= if over seen in the tro- 

pics. It is said' by Dr i; tart, professor of Patho- 

logy at Calcutta, and several other doctors of 
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cons's doràbl:a Indian experience, th,--.t r°scï.-:3ts is ex- 

csec1ir.;,;ly rare in India. And they me.fr.i;ti* attribute 

this to the u.x::ï.versal custom <.:C* suckling the chil- 

dren, and to the children 'being practically constant- 

ly in the fresh air. Personally ï have rJ doubts 

whetner many cf t3;.o native children really dc ,,,et 

fresh air in the poorer parts of the town. In 1s03 

I rade a tour through India, and in Calcutta, in a 

part of it cç.I.lec! Chtawringee, one was usually con- 

scious of a general foul and u:ülealtley odour. But 

xn. *,,he smaller towns and country the air is quite 

good. 

Dr _,vGzarr? states that in the Madras Presidency 

and 8urma.-.?, during a long experience, he only saw 

two or three casos of rickets; cLnd these tJCCit'rred 

in e..^igi'ai2t$ to those parts, and during the damp 

season. These children had been brought up on rice 

ori- arrowroot. The native population was almost en- 

tirely free o° the clineaso, and i uropean children 

seldom, if ever, contract it. 

During my stay in various parts of India I 

never car a rickety child. 

Richte is caid to be much less prevalent _n 

North America than in '.`2'itaiTt. When it does occur 

it affects chiefly the children of the poorer popu- 

lation, who are badly housed, and many of them are 
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Italians. 

During 1906 -1911 in my practice in Soutern 

Chile and Argentine, I only saw one case of rickets/ 

and that was due certainly to dietetic causes, as no 

fresh food was available. This part of South 

America is exceedingly healthy. Children are very 

frequently brought up on tinned milk only, and later 

on are given mutton soup, etc. The air there is 

remarkably pure. 

Some of the districts are very damp, and there 

is a tribe of primitive people called Canal Indians 

who inhabit large portions of the coast where the 

rain -fall is said to be one of the greatest in the 

world. I have seen many of these Indians and have 

not found any signs of rickets amongst them. They 

live constantly in the fresh air and are going about 

in the bitterly cold weather in the scantiest cloth- 

ing. I have noticed that as soon as these Indians 

become a little civilised and wear clothes, they be- 

come tubercular, and rapidly die of phthisie. In 

this way I have known a sturdy family of them die 

within a cofiple of years. 

Amongst the Pampa Indians of this part, Rickets 

is unknown, as far as I could ascertain. I have 

seen many of them, and examined the skeletons of 

others, and never came across any sign of rickets. 

Two horses that I frequently saw in Chile 



interested me considerably, as they had severely 

curved spines. I attributed this to the probabili- 

ty of their having been foaled late in the season, 

and as good grass is scarce in winter, the mothers 

very likely had little or no milk for them. They 

appeared to have suffered from a disease like ric- 

kets. 

Bartlett, who was superintendent of Regent's 

Park Gardens, attributed the common occurrence of 

softened and deformed bones amongst the young lions 

to the clay soil and cold locality. Many of these 

animals died, whilst those in menageries, where the 

animals are moved about to different places, a great 

many lions reached maturity. 

It is difficult to explain the incidence of 

rickets in Italy, but at the same time I think that 

certain climates are not productive of rickets. 

There there is abundance of fresh air and sunshine, 

as a rule, the children are not rickety. Damp 

cold climates appear to foster the disease, though 

there are exceptions to this, as has been pointed 

out. 

13. Lack of sufficient exercise. 

As recently as 1908, Dr Leonard Findlay has 

experimentally produced rickets in puppies by con - 

siderable restriction in a cage. Control puppies 
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were similarly treated as regards diet and hygiene, 

but were allowed to run about freely. By thus re- 

stricting the exercise of puppies he has invariably 

produced rickets, although the food, as he states, 

was beyond suspicion, the air pure and the kennels 

kept scrupulously clean. 

The instance already quoted of the condition 

being found in the sacred baboons of Thebes lends 

some support to this theory, but the captivity in 

which the anir. als were kept would also deprive them 

of fresh air and their natural food. 

And the same may be said of the experiment of 

von }lausornann with the Japanese monkey. 

Chalmers Watson suggests that the porridge and 

milk diet of the puppies, in Findlay's experiments, 

was not a physiological one; and he has previously 

shown, by experiments on young animals, that such a 

diet, if there is a greater proportion of oatmeal 

diet than as used in Findlay's experiments, will 

cause interference with the grow th and later marked 

disturbances in the health of the animals. ne 

agrees with Findlay that confinement and lack of 

exercise, under certain dietetic conditions, modify 

the osseous system and produce rickety conditions. 

Lack of exercise seems to play an important 

part in the production of rickety symptoms in ani- 

mals, but anyone who knows much about animals will 



agree that this restriction of exercise means vastly 

more to animals than to children. ?-zany young ani- 

mals are from birth able to run after their mothers, 

this being a provision of Nature for their safety to 

escape danger. 

In Southern Chile amongst the poorer classes 

the children are invariably bound up with their arms 

tight to the sides, and the legs straight out. They 

make a very neat rigid bundle of the child. Their 

ilea in doing this is to make the children grow up 

straight. They consider loose clothing for a child 

akin to negligence. And in spite of this lack of 

exercise, I have never seen a case of rickets amongst 

them. 

A few days ago a friend, who is interested in 

breeding dogs, related to me the following. Ise has 

found that puppies, if kept in. a small space, become 

usually rachitic. he has shown these puppies to a 

veterinary surgeon who at once diagnosed the condi- 

tion as "Engelsche úiektet/, and prescribed exercise, 

and lime salts to be added to the diet. 'My friend 

has often noticed. that the puppy does not become 

rachitic if he has another as play -mate. 

14. Syphilis has been held by Marian & Parrot to be 

the chief cause of rickets. But this has been 

shown, by experiments and clinical observation, not 
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to be the case. Certainly a large proportion of 

the children with rickets whom Parrot treated were 

syphilitic, whilst others were both syphilitic and 

rachitic. 

Marfar states that rickets can be the effect of 

hereditary syphilis, but that the authorities who 

hold this view have not considered it to be the only 

cause. 

Parrot considered rickets to be entirely due to 

hereditary syphilis, and states that sins of here- 

ditary syphilis are found in 90 per cent of rickety 

infants. 

liarfan agrees broadly ;:rith Fournier that here- 

ditary syphilis, like all hereditary or acquired 

taints, predisposes to rickets, and adds that on oc- 

casions syphilis can cause rickets. 

it is quite probable that syphilis may act as a 

predisposing cause, but it is generally accepted that 

it is by no means the Prime factor. 

It is a common occurrence to see oases of rick - 

ets in which there is not a trace of syphilis in 

either the children or the parents. 

15. Dietetic. 

An error in the diet of the child is generally 

hold to be the chief factor in the production of 
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rickets. 

(a) Guerin induced ricko is in puppies by feed- 

ing them on flesh. But Findlay has been unable to 

induce rickets by v2rious diets. I can find no 

confirmation of Guerin's experiments. On the con - 

trary, I have frequently seen puppies brought up on 

meat alone, without any r ac ̂itic symptoms. 

(b) Deficiency of lima salts in the diet has 

been, and is atill, considered by :several observers 

to be the chief causative factor in rickets. 

Crisp records cases of pheasants, a young est- 

rieL and a great number of young lions who suffered 

from soft and deformed bones. He attributed this 

mainly to deficiency of calcium phosphate in the 

bones, caused by improper diet and lack of fresh 

air. He appears to consider defective lime meta- 

bolism as of groat importance. 

Chossat produced curvature of the bones in ani- 

male by excluding earthy salts from the diet. 

Reimers & Boye record bony changes in dogs fed 

on a diet poor in lima, but they consider° the alter - 

ations in the bones very different to rickets. 

Voit also states that he produced rickets in 

animals by depriving then of calcium. 

tats saw typical rickets An a fowl which was 

kept in small cage for some months, and he attribut- 

ed the condition to the bird getting insufficient 
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I have known a Dutch woman treat her rickety 

child with powdered egg -shell, and the child got 

better. 

But it is generally stated that calcium is of 

so slight value in treating rickets as to be scarce- 

ly worth while giving it. 

It is improbable that want of lime in the diet 

is the factor of any consequence, as farinaceous 

foods and cow's milk contain much of that substance, 

and it is on this latter form of diet that rickets 

is supposed to flourish. 

During rickets the lime absorption is certainly 

deficient. 

r'riodleben has shown that a diet deficient in 

phosphoric acid and lime salts cannot produce ric- 

kets. 

(c) The__influence of_suckling. Rickets has 

been attributed to absence of suckling, to suckling 

at too frequent intervals or not long enough, and 

to prolonged lactation. ado doubt if a child is 

suckled on milk that is inefficient in its constitu- 

ents, the child will be weakly and apt to have 

gastro- enteric trouble and so lead to rickets. And 

the same may be said of the irregular feeding at 

the breast. 

The fact that a child is starved by getting poor 
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::silk from the nether and is therefore rickety, is 

contrary to clinical. experience. Cheadle says that 

rickets may eneue on starvation, but this cannot be 

accepted. A c: ild suckled on good milk is rarely 

racbit i e 

SieFert found 81 per cent out of E45 artificial - 

ly fed ciildren had rickets, and only 314 per cent 

amongst those who were suckled for a least 4i 
months. 

(d) Deficiency iciency of fat in the diet. Bland - 

sutton considers that the deficiency of fat is the 

cause of rickets. his experiments, and the success- 

ful treatment of rickets with cod liver oil, greatly 

support this view. By simply adding fat and cod 

liver oil to the diet cf lion cubs he was able to 

rear them, this being the first time that lions had 

boon reared in the London Zoological Gardens during 

torn years. 

Cheadle óc Holt attribute rickets to deficiency 

of fat and proteid. And Ashby supports this view, 

but adds that probably the fermentation of carbohy- 

drates may produce toxins, which cauEie some of the 

symptoms of ricre ts. 

(o) Over -feeding. Crisp found that many casos 

of rickets were over -fed, but he does not consider 

this the important factor, so much as the quality of 
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Esser in 1907 affirms that rickets is due to 

over-feeding, which causes chronic gastro- enteritis 

and results in deficient absorption of food consti- 

tuents. to bases his theory on the similarity of 

the blood in rickets and chronic over -feeding. But 

this starvation by over- feeding has been proved un- 

able tc produce rickets by Baxter, and is contrary 

to clinical experience. 

(f) Starch as a causative factor in rickets. 

The tine of weaning a child is often the start of 

rickets/ as the natural milk is freouertly replaced 

by starchy artificial foods. And a common error in 

the diet is that the chile is given More starchy 

food than he is able to digest. 

Dr Buchanan Baxter has tabulated 120 consecutive 

casos of ri civets and found that 92 per cent of them 

had boon given farinaceous food before the age of 12 

months; and further, that in many of them the disease 

dated from about the time when this food was first 

given. Dr E;axter records some experiments he made 

with puppies, kitters, rabbits, guinea -pigs and 

white rice. Shortly after birth they were riven a 

diet of pure arrowroot jelly with some milk. Soon 

the starch was passed tYrour-h the intestines un- 

changed, as the digestive juices were inefficient in 
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A sraller proportion of starch proved less csui.ckly 

fatal than a larger amount. The bones were thinner 

and more frail than in healthy ani gals, but they 

showed no rachitic changes. Baxter attributed the 

failure to produce rickets to the difficulty he had 

in 17eeping the animals alive. 

Igo states that an infant fed on starch alone 

would die of starvation and show no rac} }tic changes. 

I have a recc lection that Prof. Ireenfield 

stated in his lectures that he had induced rickets 

in animals by feeding them on starch. Unfortunate- 

ly my Pathology notes aro abroad and I cannot veril j 

this. 

3otb Ashby & leitzmann consider that the fermen- 

tation of the carbohydrates is of great importance 

in the aetiology. The former s gc oe is that toxins 

are thus produced, while the latter asserts that 

lactic aid results. 

Baxter Says that no d_ecompos? tI on of the t3tarch 

takes :glace, as it is passed unaltered and stained 

with bile. lie states that infants and young animals 

are incapable cale of converting starch into sugar, by 

physiological experiment. 

It is suggoeted by him that starch may indirect- 

ly be the causative factor by interfering with the 

assimilation of the fat. 
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Personally I agree with those who state that 

there is decomposition in the intestines. The foul 

smelling faeces and the frequently flatulent abdo- 

men are sufficient proofs. 

Starchy foods certainly seem to nla,y an imnort- 

ant part in the causation of rickets, as one has a1.- 

most constantly noticed that the patient has been 

given this kind food. 

MORBID AT i AT O M Y. 

In a typical case of rickets the long bones are 

felt tc the softened, their eriphysoal ends are much 

onlarp;ed and various deformities of the shafts are 

evident. 

The softness of the bones is due to delayed os- 

sification and especially to the smaller proportion 

of earthy salts. The deficiency of lime salts is 

not so z*uch due to their removal after deposition, 

as to the slow way in which they are deposited 

.alysis of rickety bones shows them to contain 

33 -35 per cent earthy salts, instead of 63 -65 as in 

health, and the animal matter is said to yield no 

gelatin on boiling. reeLies being softer, tl:o bones 

are specifically lighter than normal and contain an 

undue proportion of fatty matter. The cartilage 
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nells contain a high por contage of water. 

Tile poriestoun is generally greatly thickened 

and is very vascular. The superficial layer can be 

readily stripped off, but tIle deopor one is firmly 

fixed to the underlying bono and can only be surip- 

ped off in fragments. it connective tissue calls 

rapidly proliferate and become bone corpuscles. 

Jaleifieation is irregular, so that layurs of firm 

bony tissue are interspersed with others of a fib- 

rous matrix which shows cennoctive tissue Cr bone 

corpuscles and medullary spaces. The flat bones, 

especially of the cranium, show porosity and irregu- 

lar calcifieaticn, the Porous portione being chiefly 

on the surface and edges. Small portions cf the 

parietals, and occipital less frequently, are thin- 

ned and transparent owing to deficient calcification 

and thinning, of the parts 1J7 pros cure. The causes 

of this oraniotabes is fully discussed with the 

syreptoms. 

The long bones are soon to be retarded in 

growth and deformed in various ways. Gssification 

of parts that are still cartilaginous is interfered 

with, and bone that is already ossified is rendered 

soft. 

A section longitudinally through a typical 

rachitic bone shows the following. The out surface 
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appears isenerally reddened from intense congestion, 

except the parts of the bone next the epiphysis 

which are paler or yellcwer than normal. The epi- 

physis is greatly enlarged, duo to an enormous de- 

velopment of the pearly -grey or Y.].uish translucent 

cartilage, which varies in thickness with the sever- 

ity of the disease. `:.'he layer cf cartilage into 

which the new bone is grogs,- is called the "zone of 

calcification": that next to it in which the cellu- 

lar elemento aro arranged in vortical columns in 

pre . :e ation for the deposit of lino salts, is called 

the '' zar° of ere l ìf Brat icri'i . Th ee e t^ro zones are 

greatly thickened and aro not distelnct from nach 

other as would be in a healthy bone. In rickets 

the epiphysis shows neu bony tissue shoctirp up ir- 

regularly into the zone cf calcification, and so 

gives rise to scattered points of bone with i siets 

of cartilage, calcareous deposits and vascu3 ara ty, 

some of t heee cartilage cells bei.nr quite surrounded 

by bone 

The medullary spaces are formed in unusual 

places and are even seen in the prclifere_ting zone 

muds beyond the margin of ossification. 

In rickets the lime salts are first deposited 

in the cartilage cells. Very often the cartilage 

cells are converted into bone. At the same tine 

scattered points of lime are seen in the matrix and 
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give rise to a dotted appearance ir the section of 

the cartilage. 

i r;ilar alterations take place at the surface 

of the di aphy i s . 

Under the n icroscope the carti.la e cells are 
seen to be very active. They aro swollen and be- 

coming calcified. Instead of ma?:ing good boric, the 

interstices between them become filled with a vascu- 

lar marrow instead of with natrral. bone. Those 

medullary spas ©s are contirtuove rrith the channels 

in the dia.fshysis. Thus a spongy and very vascular 

tissue is formed which contains very little bono. 

Under the periostoum a similar process takes place. 

So that the shaft consists mainly of spongy lamellae 

whioh are only partially ossified. 

By absorption the normal en.].argernont of the 

medullary canal proceeds, and taus the nronortion of 

true bone with its proper amount of litre salts is 

constantly lessening. Therefore the bone hacor os 

yielding and prone to distortion. 

Streizoff points out that an additional cause 

of the yielding is that, the osseous tr.bectlle, in- 

stead of being concentric, are radially arr:areel. 

Thus external pressure readily distorts such bones. 

In the thcrax the he ;ling of the ribs and vari- 

ous distortions of the framework may be noted. The 
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bea:iin; of the ribs is more oronctinfiPd on tho pleur- 

al aspect because of the in-drawn condition of the 

yielding costo-cartilages. The softened ribs and 

the resulting deformities ?ive rise frequently to 

Lrrrhsy-seTa and a.tolectasiu. In fact, where there is 

distortion of the thorax these two cor.ditions are 

always present. `.t The emphysema is chi3fl.y at the 

anterior pulmonary borders and extends posteriorly 

for ae,cut, throe qna ters of an inch fr^rr the margins. 

Just beyond this emphysematous portion i^ a line of 

collapsed lung which separates 9.t from the hoa'.tMy 

lung beyond. :Each insrirati..on causes the enlarged 

rib vndr^, to project further ln, and thus compress 

the subjacent lung tissue, And therefore obviate nro- 

per expansion by the incoming air. 

'I'ne tn.os ax is narrower laterally ari the antero- 

pest3z'ior diameter is much increased by the protru-- 

s icn of the sternum. Tìwtura,i. iy, then, the lunge, 

at their anterior borders, just behind the sternun, 

become emphysematous to fill up the resulting space. 

Owing to the bending inwards of the ribs the 

ancle between them and the vertebrae is nore acute, 

and therefore patches of atcalocta.sis ray re fcund . 

pooteriorly. Pulmonary catarrh and plugging cf air 

tube with mucus is another cause of scattered patches 

of collapse. 

The enlarged rib epiphyses f.rther cause circum- 
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scribed opaque patches on the visceral pericarii.um 

and on the peritoneum of the spleen, that on tie 

rierioa,rdiurr being over the left vontr fci e a little 

above the apex. At this point the cardiac apex 

cores in contact with the enlarr;od end of the fifth 

rib. That on the sp:leor is due to rubbing against 

a siTi.la.r projection during; the rnQ ami fa.l.l of the 

d:;.a'phra.gl. In both cases the patci2es are 1.í.vitf7d 

to the fibrous layer. 

7itM1 reference to the :li.fference pathologically 

botve.3n rickets and oetec--malacia, in the forrre.r the 

onsi. icatß.on is incomplete and much new ra,terial is 

forr!ed which Is ïYnyaorfoci.l.y cal.,i.f iü ; la3..area,s in 

osto:.-malacia the softening is the rosult of reroval 

of the 1.1?'?e salts fron! perfectly formed bone. Both 

conditions closely resemble each otl.ter in their bone 

alterations, and it important pa thol.ogt. cwily to 

differentiate thon by carefully o,asrarving the above 

distinction, and by other oi áraater3.stic rickety 

changes. 

The lymsh tia qlands arc frequently slightly en- 

larged or it duraLed. They give rise to a "snotty" 

feeling unü_r the skin. They are found to be larger 

in the mesenteric glands. The enlargement is due to 

increase of the fibrous tissue of the glands. They 

do not caseate like tubercular glands. 
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The tipioen is not alv,ay'-; enlarged; in fact, 

.spl<3nic Jril'3.r' ï:.i:.ent cannot be slid to be a:°cmTriOr2 

feature of r^:.czots, though at one time it riaEì 

to be of very frequent occurrence by :Ar a. .; or.nor 

and Dr Dickinson. 

In view or recent observations, it appears that 

any degree of enlargement is rarely, if ever, found 

in uncomplicated rickets. Ltaxch Lao shown that 

splor"iic enlargement is just as fr E-?tiuv2^'t; in nOn- 

3achiC.3..0 rib 11î riì :i21t" ]..0 children. 

i:,î.,ißtEà,e =i.tli states that it is only seLn in 

a:t;eui,:t.t,ra:11 cases cf r Lc?c ts . 

Dr I.'ag6e has found a large fleshy spleen in 

many nor;-rachi. :,i.c children, ar_d oxcPet3.i.r,z_ly seldom 

did he note any splonic onlá,rrer'r3nt in ric'vei.s. 

.it?was'd quote case in which the spleen was 

palpable. 

Dickinson considered wplcn'ic or.'ÿa.rgevront to be 

frequent, and i omd that the rickety spleen had only 

.09 per ont or lime salts as compared to 27, that 

of a healthy one. I:; V found that the fibrous tissue 

was increased Lrfaa.tl.y, and that the àialpighia.n bodies 

did not show wc?.1.ÿ' degeneration. he concludes that 

spzcaraic and other visceral enlargements are as much 

an essential part of rickets as the bony changes. 

At the same time he observes that where there is much 

splenic or visceral change, the osseous changes are 
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seldom marked. 

6ne naturally presumes tLat :lany of those so- 

called ric.Kety spleen were really not duv to ric- 

kets. Dr Gocd.Y.arß; found only FA caoos of Lnla.r;Qd 

spleen in about V430 rachitic patients. Of these, 

16 were ctßrta:inl,y duo to rickets, ;' being doubtful 

and the rc;naiYau.ex= were due to congenital syphilis, 

l e:UCa.eui.a, tuberculosis and other unknown cause:;. 

hu agrees with Goa and Fugge that when there is 

fJp i F3nic eYns.aI'6dkLex3.ú it .,.5 due to a cause which ante- 

datos it and the bony changer,. :7ae points c;,d,; that 

ßnia»ged spleen during th, early mnnfi.ïzs of life 

strongly Ú9.ag8usts syphilis. 

There is aTp3le evidence that spienir onsarge- 

ú,^.Eint does occur in rickets. It has been found post- 

mortem, and oven during life cases have been record- 

ed where the spleen riea,chod below the umbilicus and 

occupied a third of the abdomen. Children who have 

tads swelling of the spleen during rickets are mar- 

lred l.y pallid. 

Under the Lì:..vr I:EGof,p Gí7od.riia.rt fcuY1d that the 

enlfzrged rickety spleen Showed few :'}alpighian bodies 

and a lack cf ccr Lract bo-i,''1oen them and the pulp, 

the fibrous tissue of the septa, and stroma showing 

hyaline thickening. Both . Goodhart and Dickinson 

consider the change one of interstitial gpïanitis. 

Sir tv311ia.m ,Tonner describes thin sections of 
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the rickety spleen as being glue-liko, owing to a 

peculiar !forbid deposit termed a:ibu_iinoid . 

Gcc-:i.-_a.z4t ',.oints out that this ,1ìw-Like appear- 

ance is -aue to the increased hyaline fibrous tissue 

which ie also f^und in chronic enla,r;omont; of tiie 

spleen from ague and other diseases, and not to come 

pa,rt:iooal..r product of ricl:et,s. 

When there is an enlarged spleen in rickets, it 

is firn to the touci, and can be roa,li.ly out into 

thin slices. The surface is deep red or yurple in 

colour with smooth white spots, which are the en- 

larged ?'i11yìiri.'i,-:S bodice. The section of it :L£3 

' mep .rel. and 'nettled, ,71 th palo buff colour, and 

but little blood can lo ..;^áueezetx. out cf it. 

The liver is seldom enlarged. If there bo much 

intestinal catarrh or other digestive trouble, the 

liver may ceco",a swollen from fatty i_ f i trat ±on, 

.6cvere pulmonary catarrh, by impeding the rEsTiir- 

atioIt, may enlarge the liver from chronic venous con- 

esi.ïtrt. 
.i'üer. have been recorded caces of fatty degener- 

ation of the liver from "Lh08úi1o2'uc poisoning. 

nuscl os ara flabby, pale and srall . On 

microscopical examination they are found to have in- 

distinctly marked striae 

The arine is s:na.11^s in_ civan.tity during the 



40. 

period of profuse sweating. It contains a large 

proportion of calcium phosphate and Lehmann has ob- 

served that there may be even six times the normal 

amount of lime in the urine. 

Heitzmann and other observers have found lactic 

acid in the urine of rickety animals. 

Generally the urine is pale in colour and may 

often contain a deposit of calcium oxalate crystals. 

When there has been much acid produced during 

fermentation, the urine often contains a large de- 

posit of uric acid. 

Chronic hydrocephalus, cerebritis and albumi- 

non disease of the brain are such rare complications 

that a description of thorn is hardly required.. 

The Blood. 

Stoelzner states that there is no diminution of 

the alkalinity of the blood in rickets. 

Sir James Barr has kindly informed me that he 

considers the calcium index of the blood to be di- 

minished, but that no systematic observations have 

been made on this point in cases of rickets. 

Haemoglobin. Most observers have noted that 

the-red corpuscles are deficient in colouring matter. 

Morse in 1897 examined the blood of 20 uncomplicated 
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cases of rickets, and found the haemoglobin per cent 

to vary between 48 and 77. Felsenthal examined 12 

cases, in all of which the haemoglobin was diminish- 

ed. 

Findlay has recently examined the blood in 30 

uncomplicated cases, controlled by 12 healthy chil- 

dren of the same class of society. He found the 

haemoglobin slightly diminished, by 5 per cent, in 

one or two instances. In six it was normal, whilst 

others were above normal. In all the cases of ric- 

kets the average percentage was above the average of 

the healthy children, and five of the former showed 

marked increase of haemoglobin, while nine were 

slightly increased. 

Red corpuscles. Those are generally found to 

be paler than normal, variable in size and may show 

poikylocytosis occasionally. Nucleated reds were 

found by Morse in three cases of rickets which had 

splenic.enlargement. In one of them the spleen was 

greatly enlarged and contained nucleated red cor- 

puscles and numerous mogaloblasts and normoblasts. 

Felsenthal only found nucleated reds in very 

severe cases. Both Morse and Felsenthal found the 

number of red corpuscles not diminished or very 

slightly. 

Ashby, Cheadle and Holt in writing on rickets 
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state that there is always more or less severe anae- 

mia, while Cabot and Ewing consider the degree of 

the anaemia to be proportionate to the rachitic mani- 

festations. The former says that anaemia is always 

present and that nrrmoblasts, rryelocytes and examples 

of polychromatophilia are frequently observable. 

Pfaundlor and Schloseman consider that there is 

nothing characteristic in the blood during rickets. 

Hutchison states that even severe rickets is 

frequently without any appreciable degree of anaemia. 

Still writes that the anaemia is specially mark- 

ed when there is much splenic enlargement, but Find - 

lay makes an opposite statement, namely, that the 

size of the spleen bears no definite relationship to 

the severity of the anaemia. 

In the 30 rachitic cases that Findlay examined 

only 8 showed slight diminution of red corpuscles, 

and 7 an increase. But a striking feature of the 

blood examinations is that the rod count was higher 

than in the normal children, and that this is con- 

trary to what has generally been thought. 

The Leucocytes. Eustace Smith states that 

there is a definite leucocytosis, even in rickety 

children who are not obviously anaemic. 

Esser, in lO7, asserted that this is almost 

always the case, especially in the early stages of 
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rickets: that the increase amounts even to 30, 000 

per c.rnm., and that tho nuclei of the polymorphs were 

more lobulated. 

Findlay found narked leucocytosis in 5 cases, 

and slight in 13; so that 12 of his patients did not 

show any increase of leucocytes, indeed 9 of the 12 

showed diminution and 3 were normal. 

£sut it rust be noted that Findlay's patients 

varied in age between 12 and 42 months, eo that the 

contention cf user and others may still be correct, 

as the early stages are often prior to these periods. 

I think that the leucocytosis which is found 

early in rickets is probably due to either gastro- 

intestinal irritation or pulmonary catarrh, or both. 

Tdaegeli describes a mono- nuclear cell with meta- 

chromatic _granulations, and considered it to be ir . 

nature lymphocytic. It is difficult tc say if this 

coli is hyaline, myelocytic or lymphocytic. These 

cells are of variable sizes and have a circular or 

oval nucleus which is often slightly indentated. 

The nucleus stains more deeply with basic dyes than 

does the typical lymphocyte. The protoplasm varios 

in amount and density and contains a variable and 

usually small amount of faintly staining metachro- 

matic granules. 

Some of these cells are markedly basiphile at 

one part near the circumference like lymphocytes, and 
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at other parts are hyaline in character. 

indlay found a nigh proportion of these cells 

in the rickety children, but is doubtful of their 

significance and value as a help in the differential 

diagnosis of rickets. In his most interesting paper 

on the condition of the blood in exoerirnental rickets 

I do not see any mention of these mononuclear meta - 

chromatic cells. 

ha produced rickets in eight pups by confine- 

ment in a restricted space. The blood showed the 

following : - in four of the animals there was a 

steady rise in the amount of haemoglobin and in the 

number of red cells, in spite of the development of 

marked rickets. One showed slight diminution in 

the number of red cells at the time of the last ob- 

servation. In another the haemoglobin and rod cells 

reTained constant. Only two pups developed slight 

anaemia. Nucleated red cells were seldom found 

after the onset of rickets, and all the pups showed 

some variation in the size of the red cells. Lou- 

cocytosis occurred in two of the rickety pups, but 

both could be explained by the post -mortem findings 

of broncho- pneumonia. In three of the pups the 

lymphocytes were relatively increased, but in the 

other five, the polymorphe were more abundant. 

Findlay concludes that in experimental rickets 

there is no marked pathological blood change and 

absolutely nothing characteristic. 
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SYMPTOMS O1`+ RICKETS. 

In rickets the symptoms are so many and so 

varied that it is convenient to describe them under 

two headings, viz., early and later. But at the 

same time it is necessary to boar in rind that the 

symptoms do not always keep to any definite order. 

Usually digestive trouble initiates the illness, but 

various cornlications ensuing, naturally the course 

of the disease is altered in diverso ways. 

1. Early Symptoms. 

One of the first conditions that occur affects 

the digestion. The child has a weakened digestion, 

ho frequently passes large sour or foul smelling mo- 

tions, and may be noticed to have a sour smell gener- 

ally, this last being due to the condition of the 

motions, but I think it is also caused by the acid 

eructations that the child suffers from. The pa- 

tient does not usually at first have either diarrhoea 

or attac' s of vomiting, but still the motions are, as 

a rule, more frequent and larger in quantity than 

usual. 

Luch farinaceous and curdy material, often fer- 

mented, is to be seen in the motions. 

The patient, previously bright, is now becoming 

more and more fretful and takes much less interest 
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:....1 toys. 

At night he is probably sweating profusely, and 

this is especially seen on the head and neck, the 

pillow boing oven ,rot. The child is most restless 

in bed, pushing off his bed- cloths during sleep, and 

sleeping in all hinds of postures. 

The abdomen is often seen to be swollen from 

flatulent distension and this makes the child cry. 

For this reason the child may be seen often lying 

with his head burrowed into the pillow, supporting 

himself on his knees and elbows, or he may be rest - 

ing his weight on his chest and knees. 

The excessive sweating frequently causes a. rash, 

miliaria, to break out about the head and neck This 

miliaria is best seen about the forehead and behind 

the oars. 

Another effect of the profuso perspiration is 

in the diminution of the amount cf urine, which now 

becomes acid and irritating when voided. It also 

contains much uric acid sand. Some observers, e.g. 

heitznann, have even found lactic acid it the urine. 

Should the digestive symptoms not improve, a 

,previously plump and rosy child may become pale, 

flabby and listless. 

The superficial veins, especially of the face 

and chest, are usually too well marked. The veins 

at the base of the nose and temporal regions and 
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jugulars are seen to be full and visible. 

The hair is at ties very scanty and thin. The 

occiput is seen to be bare of hair, as it is rubbed 

off by the constant oscillatory side to side move- 

ment of the head. This movement is probably due to 

uneasiness of the head or ears, which may oven be 

painful. The bareness of the occiput is a very 

characteristic symptom. 

The child begins to dislike being danced about 

in the nurse's arms and resents anything li-_e rough 

handling. Tnis is probably clue to the general ten- 

derness of the limbs and body from which it suffers. 

At the sane time, E.`ustace Crrith considers that this 

tenderness, if marked, usually indicates scurvy; 

and one's personal experience coincides with this 

opinion. 

Lost observers consider general tenderness an 

early symptom cf rickets, but ustace Smith sa5r 

that it is rarely seen in uncomplicated cases. He 

says that the chili objects to being danced about, 

not because of the tenderness, but because the viol- 

ent movement }hurries the respiration, causing in- 

creased demand for air, which the yielding ribs can- 

not satisfy. Personally I think that the general 

tenderness, which certainly frequently obtains in 

ric'.ets, is probably the cause of this uneasiness. 

i'he child appears to dislike warn clothing even 
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in cold weather. This is commonly a cause of the 

child catching cold. The bowel: are kept loose by 

such repeated chills, and the child is very prone to 

develop oulionary catarrh. Indeed, very frequently 

he has a geed deal of cough, se rauch so that one ob- 

server at i ast, via. Dr Robert Loo of P..liho3.i, 

maintains that every case of rickets has some fern, 

of pulmonary catarrh and claims that this is the 

causative factor of rickets. 

Alterations in the bones vary a good deal. 

Laginsky explains this variability by pointing 

out that the parts affected are the ones which are 

most actively growing at the timo of the onset of 

the disease. 

In some children the limbs are distorted and 

the chest unafL )cte d, while others have a deformed 

chest and straight limbs: or both conditions may 

obtain. 

Some cases show marked swelling at the epiphyses, 

whilst others have more malacia. 

Usually the epiphyseal ends of long bones are 

enlarged, flat bones are either thickened or thinned 

in parts, and there is a general softening cf all. 

The epiphyseal swellings are at the point of 

junction of the epiphysis and diaphysis. The 

wrists and chondro- sternal joints especially show 

this enlargement. 
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Both extremities nay suffer in this way and the 

change is natara11y most i.. yrkod in those parts which 

are nearest the sur!'ace . 

Usually the ribs are first of :"ectecl and then 

the wrists, and generally epiphyses.) swellings aro 

moro evident Ir the upper than the loror extremities. 

Tho softoning of the bones is one of the chief 

causes for the production of deformities of the 

trunk and limbs, which are co common in early life. 

At the sa ve timo mild cases ck not always go on to 

bone softening and distortion. 

2. Later Symptoms, as in a mar:zed caoe of rickets. 

Here the osseous and muscular system call for 

special attention. Owing to the m alacia of the 

bonos and weakness ness of the musculature, various de- 

formities result. 

But in addition tc the softening and deformity 

of the bones, there is an arrest of _roper growth 

and devolc :ert of them which is evident in nearly 

all severe cases cf rickets. This means that the 

children are short for their aY,e and undersized, 

even after the disease has gone. The arrest c2 

growth is evidenced by the short legs, and the small 

chin is due to the lower jaw being not fully develop- 

ed. But the incomplete pelvic development in rachi- 

tic girls is a most serious matter. Should the 
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pelvis be deformed or relatively small, the diffi- 

culties of :parturition may be £3o scrims as to de- 

mand Caesarean section or other dangerous operative 

interforence. 

The read of a rickety child is typical. It is 

lo g antoro- posteriorly, and the Increased breadth 

of the forehead gives it _:. square appearance. The 

top of the head in flat and has inoroased width 

across the parietal bon os. The fontanelles are 

usually depressed, but may be raised. They are de- 

layed in ossification and the anterior fontanelle 

may romain large and open long after the end of the 

second year. The posterior fontanelle is usually 

closed before the onset of rickets. The edges of 

the flat cranial bones are thickened and thus ele- 

vated above the sutures and fontanelles. .Cho su- 

tures may be felt as furrows. 

The interpariotal ridge com.,cnly seen in ordin- 

ary skulls is absent in rickets. 

There seems to be no doubt that a i ic-ety skull 
is larger than normal. Dr Clement Lucas had numer- 

ous measurements cf rickety and healthy children 

taken by his house -surgeon, Dr `lite, and it was 

found that in rickets the head measurcrront averaged 

21.22 inches, whereas it non -- rickety heads the cir- 

Curfcrential average was 1.9.95 inches. And this 

was the more striking as the nor-rickety children 
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wore at least a year older than tl?e others. 

ut Fitter von Rittorshaln also mado accurate 

cowparative neasuroments which, unlike those of 

Lucas, showed that the rachitio skull is not blgper 

than that of healthy children of the same age, the 

apparently 11rge cranium Using due to ti .o undevelop- 

ed face. 

Ilia brain is said to be dwarfed like of 

structures, anl Dr Gee further describes an effusion 

of fluid 'th .. -cl fills un the rest of the cranial 

cavity. Indeed many observers consider a- racbit$ c 

child to be slow and dull in his intellect. Very 

often these children are precocious, Dossib1v because 

being sick they are thrown so much in the society of 

their elders. 

trousseau held that the yielding of the soft 

cranium allowed more easy development of the brain 

and that in ccrsecuencs the children were intellec- 

tual in advance cf their years. 

Lucas says that he rorards the rachitic skull 

as sorothin g to to proud of ana a good fortune, as 

its increased capacity allows of greater mental de- 

velopment. tie points out that Thackeray and many 

persons of distinction in literature and science 

had undoubtedly skulls of larger capacity owing to 

rickets. 

The squareness of the forehead is due to the 
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increased-cellular cavities in the frontal bones, 

aided by the increased thickness of the bony struc- 

474-*,.rf;4A4-ALl-- ture. 

The bosses on the frontal bones are chi special 

interest. Parrot was the first to describe such 

bosses and nodes. He attributed all these nodes 

to rickets and considered then and craniotabee evid- 

ences of the invariably syrhilitic nature of riclrets. 

Indeed, he considered typical rickety bone changes 

as merely a modification of syrhilis. Apparently 

he was unacquainted with the histological character- 

istics which enable rickety lesions to be traced 

from their beginning. 

The opinion of M. Parrot was doubtless due to 

the fact that the children he saw at his hospital 

were of the poorest class, and very often certainly 

syphilitic. 

It has been clearly_ shown, by histological 

findings, that Parrot's nodes are certainly syphili- 

tic, so much so that even large books on children's 

diseases do not even mention them in connection with 

rickets. 

Craniotabes. This symptom, which is said to 

be earliest observed, even at the third month, is 

fairly common in rickets. It was first described 

by Dr Elsasser of Neunstadt (Germany), in his book 

"Der weiche Hinterkopf". It consists in an abnormal 
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thinning of portions of the sarietal and occipital 

bones, causing them to yield on moderate digital 

pressure, and to impart to the fingers a sensation 

like that derived from stiff parchment. 

The softened areas are seldom much larger than 

a good sized pea. ;sAlstace Smith considero them to 

be due to imperfectly ossified bone, and also pro- 

bably to the pressure of the 'brain from inside, and 

the pillow from outside. Jenner considered these 

two pressures as the causes of the condition, while 

Elsässer in his book states that craniotabes is pre- 

disposed to by congenital weakness which softens the 

bones, and that the pressure of the brain is the 

direct cause. 

Barlow considers that syphilis leads to soften- 

ing, and that the pressure of the brain, then, more 

easily brings about absorption of bone. The point 

is so interesting that it is best to quote Elsässer's 

words on the page already mentioned: 

"ln craniotabes it is clearly simple pressure 

which brings about the absorption cf the softened 

bone, its thinning, and its perforation. The press- 

ing mass is no morbid product, no unnatural tumour, 

no parasite, but the healthy brain itself 

The mechanical action of the brain is brought about 

by its regular rhythmical movements, aided by its 

rapid growth and its own specific weight." 
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The position of the softened patches' is also 

urged as a proof of this theory of pressure. bow 

the positions of these softenings or thinn.inge are 

not invariably in the positions most liable to tie 

effects of gravity. Even Els ieser, who offered the 

theory, shores a elate in his book which has cranio- 

tabes in another Position as well. 

I cannot see how the pressure of the brain., 

which is usually conveyed through the surrounding 

fluid, can affect one part more than another. Sure- 

ly the pressure must bo practically equal in each 

direction. Besides, the processes of the dura 

mater fix the brain to the interior of the skull in 

such a way that gravity is therefore greatly obviat- 

ed. It is a question, indeed, if cur brains really 

do gravitate to one side, say when we are lying down. 

An aneurism may often erode bone, but a healthy 

artery never does. It seems probable that the 

greater number of grooves in adulte which fit the 

brain convolutions aro formed not because of Pres- 

sure, for the adult bones are much harder, whereas 

an infant's soft bones show very little or none of 

this convolution grooving. If gravity made the 

brain form depressions in the skull, how is it that 

chronic invalids do not show evidence of this, even 

though they are bed -ridden for long periods? 

Mr Parker rather considers these thinned areas 
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to be due to undeveloped bone. . It has been shown 

that their usual position is along the posterior 

border of the parietal bones, at points furthest 

away from the single centre of ossification from 

which each parietal bone develops. They are not 

commonly found on the occipital bono, which, if the 

gravitation theory :,o correct, ought surely to be 

the ono chiefly involved. 

i am inclined to agree with i r Parker, that 

craniotabes is due to incompleto development. I 

have never seen craniotabes in a sheep unless there 

was abnormal pressure at the point, due to one or 

more cysts. 

There is a tabetic dog's skull in the Vusoum 

of the Royal College of Surgeons, England, but it is 

not said whether the brain was healthy. Possibly 

it was, as in sheen, duo to a cyst or tumour of some 

kind. 

As to the disease which causes craniotabes, 

opinions vary. Lisasser, Vogel and Steiner all con- 

sider craniotabes to be due to rickets, but Fried- 

lob= states that it may occur in healthy children 

who are not rickety. Indeed, he maintains that it 

is a normal condition during the latter half of the 

first year of life, and that it is more marked in 

hand -fed children. He also says that it occurs in 

animals - of this there is sufficient proof. 
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But the fact that he mentions it as being specially 

marked in hand-fed children seems to suggest that 

those children probably had rickets. 

Parker and Vest in England, and Meigs and Pep- 

per in America also support EleRsser's contention. 

The first named quotes several cases to. support this 

view. 

But in England such eminent authorities as Sir 

Thomas Barlow and David B. Lees, whilst readily ad- 

mitting that Parrot's nodes are typical of syphilis 

and not rickets, vet hold that craniotaben is, as 

Parrot thought, really a sign of syphilis. They 

very carefully enquired into 100 cases of cranio- 

tabes and ir. 12 of them nc history or sign of sy- 

philis was to be found. In 47 they found signs of 

syphilis, and of these 35 showed mar1:7ed craniotabes 

and 12 only slight. hence they conclude that fifty 

per cent. of the children who show obvious cranio- 

taboo, and forty per cent. of those in whom it is 

less prominent, or fsrty-sesren per cent. of the 

total number of cases, are almost certainly syphi- 

litic. 

The children who were believed to be syphilitic, 

yet who had not craniotabes, were either under three 

months of age or over ton months; that is to say, 

they were outside the craniotabic period. 

They came to the conclusion that syphilis is by 
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far the largest factor in the causation of cranio- 

tabes, and that marked craniotabes must be rsmarded 

as strong evidence for suspecting the existence of 

a sy thiñ1itic taint. But it must be noted that 

many of the cases they quote had signs of rickets. 

They say that all their older casos, besides some of 

the younger, showed some signs of rickets. And 

they go on to explain these symptoms as being duo to 

faulty diet, as they found that syphilitic children 

wore very apt to be badly 2od. 

It is their opinion that oven if it were prov- 

ed that crandetabes was the first sign of rickets, 

it would not invalidate proof that craniotabes is 

itself the result of syphilis; and that the only 

conclusion resulting would be that syphilis in chil- 

dren_ is very apt to lead tc rickets. 

Again, Virchow, whose opinion must weigh very 

much, writes: "I have never seen a case of crania - 

tabes in the dead body in which there rare not other 

bones, especially those of the thorax, showing 

rachitic changes." lie speaks of Llsäeser's works 

it tormo of praise, and entirely agrees with his 

views. 

Professor Still supports the views of Barlow 

and Lees. Whilst making observations on congenital 

syphilis he found that craniotabes was most often 

present in cases of marked congenital syphilis, or 
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where the suspic:i on of the existence of that disease 

was strong. at the same timo he found a number of 

cases showing cranïotabes in which no eign of sy- 

philis could be obtained. He founts ci aniotabes to 

be very infrequent amongst rachitic child on. 

i xperiencod observers have noted that cranio- 

tabes is practically invariably associated with 

laryngismus; and laryngismus is generally admitted 

to be almost always due to rickets. It has rarely, 

if over, been ascribed as being duo to syphilis. 

So t -gat, if laryngismus and craniotabos are thus 

closely associated, the conclusion must be in favour 

of the rachitic nature of crariotabes. 

The late Dr George Carrenter recently studied 

this question and he was inclined to consider sy- 

philis as the more important factor, but concluded 

that both syphilis and rickets combine to favour its 

production. 

The thinning of the hair over the occiput is 

often well seen, and is Probably caused by the rub- 

bing against the pillow, aided by the copious per - 

spiration which soddens the hair. 

The hair is frequently lato in coming, but as 

the rickets improves, it pets remarkably quickly 

thick. 

In connection with the anterior fontanelle, it 
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has been observed that in most cases of rickets a 

systolic murmur of variable intensity ray be heard. 

Senator, quoted by Eustace Smith, ccns__ders it to 

be due to the ossified membrane being a better con- 

ductor than cranial bones. it certainly is rarely 

heard when the fontanelle is closed. Eustace Smith 

records a case in which this systolic mursiiur was so 

loud as to be heard by bystanders as a purring sound. 

it was loudest on the right side of the head. 

:y 7 ei schmann has pointed out that the lower law 

has lost its normal curve, being flattened anterior- 

ly so that the incisors are in a straight line: 

that at the level of the canine teeth_ the lower jaw 

forms a sharp angle and bends abruptly backwards, 

this being due to the imperfect growth of the cen- 

tral portion of the jaw. 

Further, Faginsky describes an occasional asym- 

metry between the two halves of the bone, so that 

one side appears higher than the other. 

This delayed development of the jaw greatly af- 

fects the dentition, and makes the face look small. 

Dentition is arrested as soon as the facial 

bores become affected by rickets; so much se, that 

teeth may be much delayed in their eruption, and 

when they do erupt they usually appear very irregu- 

larly and tend to be of baci quality from imperfect 

development of the dental enamel. They frequently 
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bl ,c :1. and lnoay. 

The chest ire rickets is deformed in a charac- 

teristic manner, oving to the giving way of the sof- 

tened ribs and the yielding of the costo- cartilaies. 

The latter are unable to 

resist the external nree- 

sure of the atmosphere. 

Therefore when the chest 

is expanded on inspiration 

the weak parts give. Thus 
Cross section of 

middle or weal, 'i a.,t!it ^ sheet the :!i point 
( ee) . Dotted 
line represents of the arch cf the rib 
normal chest for 

the ssare age. gives way and tends to 

push the sternum forwards. 

This causes a grooving laterally and from the pro - 

jection forwards or the sternum, gives rise to 'pigeon 

breast' shaped thorax. These grooves extend fror 

the second and third ribs tc the hypochondrium, and 

the lowest parts of them are formed by the ribs out - 

side the sec-to-cartilages. So that along the inner 

side of each groove the enlarged ends of the ribs 

are soon like a row of beads. This beading or 

rickety rosary ism very typical cf rickets. 

But the pigeon breast and the grooves aro rost 

marked in those cases complicated with pulmonary 

catarrh, i.e., some form . of pulmonary obstruction 

which makes the intr. a- thoracic pressure less and 
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causes increased ro piratcry exertion. 

in such cases narriscn's Selcus is well seen, 

one or each side of the thorax. They are transverse, 

and beginning about the level of the xi.phisternum 

they are directed outarde ana slightly Oocanwards. 

ry seldom do they extend ar far a:3 tine mid -a::1 :i.- 

la,ry line. They are limited to the rnoet yielding 

part of the thorax, i.e. to where the thorax is 

widest. Lower down then the sulcus the liver and 

other abdominal contents form a suppert and so ob- 

viate the chest from being further indrawn. Those 

sulci aro sometimes reeresented by a. trap ver e 
furrow at the :'evesl of the epiestriun. 'gis fur - 

row is especially marked fn patients who have suf- 

fered from much pulmonary catarrh. These children 

have an 3rlpedi ^ent to the entrance of the air, be- 

cause the smaller tubes of the lung are narrowed 

by the congestion, and there may be pulmonary col- 

lapse. 

Hokitansky consi .ered this grocve to be duo to 

t s traction of the diaphragm, but .sir Wil ?ian Jon - 

ncr has shown this not to be the case. The weaken- 

ed and nearly unsupported ribs give way at the line 

because each inspiration in -draws this part, and the 

pulmonary condition greatly increases the effect. 

The spinal column is frequently distorted. In 

some children the cervical curve may be oc increased 
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as to cause the child's head to lean bac:ti:ar:.1s upon 

the shoulders and gives rise to a characteristic 

attitude. And the woi_c7ht of the head and shoulders, 

as the child sits bending forwards, is apt to pro- 

duce kyphosis, whioh may be no ,r. ar''ed as to simulate 

vertebral caries. But this deformity at once dis- 

appears when the child is held up under his arms, 

as tho weight of the limbs and pelvis como into play. 

Tho spinal curvature may be forwards, lordosis, cr 

if the patient has beer sitting, or walking much 

there may be socliosis. In these cases the defor- 

mities are duo to the weakness of the ligaments, 

muscles and also to the yielding vertebrae. Unless 

reasures are taken to improve the di ;ease, these de- 

rcrm? t7 es T-ay become pomanent. !Lang ci the oaees 

of twist 

/ yfedopine 

that are seen in adults owe their 

.4 o i- Úir to .L i ci' i:e V s . 

The pelvis 'nay oe altered in various ways, ac- 

cording to tr.e age of the child, to his usual atti- 

tude, and i7ilether he i8 able to walk or not. The 

ditortion is frequently such as to mate the pelvis 

an irregular triangle, and is due to _pressure of the 

limbs on the acetabula . The sacral promontory is 

unduly projected f'omards,. Pelvic doformity, if 

permanent, is a very grave matter for the future in 

.female children, as it :,lay seriously interfere with 

parturition. Even in early life pelvic deformity 
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for vesical calculi, etc. 

The limbs are usually thickened about the joints 

and the shafts are frequently over- curved. 

The humerus is said to be frequently curved out- _ _ _ _ _ 
wards `mot the deltoid insertion, this being due to the 

weight of the hand and forearm when the arm is rais- 

ed (L. Smith). Personally, I think the eight of 

the forearm is not sufficient to cause this, but 

that it is due to the child putting his weight on 

the arm when sitting, try inF to stand or crawling on 

hands and knees. For we find that the radius and 

ulna are also curved outwar is . it is interesting 

here to noto that ?'r Lucas consiiers tLLe fact that 

the ;rlets show more marked epiphyseal enlargement 

than other long bones to be due to the child crawl- 

lng en his hands and knees , and so pressing on the 

lower ends of the radius and ulna. 

The fe* -era and tibiae are curved outwards and 

forwards. The knees can often be seen to be wide 

apart, this being partly due to the child sitting 

cross - legged. In fact these various deformities of 

long bones are mainly due to their inability to pro - 

perly support the weight they are required to, änd 

the muscular force applied to them. But the refight 

that the soft bones are called on te support is by 

far the trore imeortan.t factor. 
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Tho lower third of the tibia commonly show an 

abrupt curve, which has its convexity outwards and 

forwards. 

In cases of et tx°eme :distortion of 7-org, bonos, 

partial or greenstick fracture may result and the 

clavicles have much a.ccer_tuated curves. 

Muscular Symptoms. The .muscles are, in some 

cases, markedly feeble, but the joints also are lax 

on account of the loss of tono in the muscles, and 

the ligaments are slack. 

'ho child ray be unable to sit up, and it can 

be frequently noted that the lower c;xtremities an-- 

pear quite powerless. 

Reference has already been made to the effects 

on the thorax of muscular weakness. 

it appears to be still uncertain whether -tige 

muscles are structurally altered, but microscopical 

changes, ouch as indistinct striation and fatty in- 

filtration of them, have been recorded. 

The myalgie and general tenderness of the mus- 

cles has already been written about. This tender- 

ness, which is usually general, is especially marked 

in cases complicated with scurvy or some acute in- 

flammatory affection. In fact in every case of 

rickets where tenderness is marked, one should care- 

fully look for symptoms of scurvy and enquire about 

the child's diet. 
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The abdomen Is nearly always unduly prominent, 

even whore there is ne apparent ?i seuse of the liver 

or spleen. . This "pot -- belly" is due to the feeble- 

ness Of the abdominal muscles, to the intestines 

which are frequently disten,1ed with flatus, and to 

the f,Lot tit the shallow pelvis nro;;ects the ab- 

dominal contents upwards and forwards above the level 

of the pelvic brim. Careful palpation and rercus- 

sion will eliminate enlarged Spleen, liver or hydiro -- 

neplrosis as causes of tf. "pot-belly". 

Oongeni tai cystic kidneys, though often largo, 

do not zenerall.j caused this Pot -belly cord1ti ori. 

Palpation will usually reveal their presence if they 

are enlarged. 

The a2petite is variable. Some children have 

a poor appetite, while others :tre always roarer for 

their ;'ood. Even if the patient is otill pawing 

large amounts of putty-like motions, he will usually 

take his food well. 

There is no mar .ed sickness, 1;'ï_2t often one 

notices that these chillren eructate part of their 

food. This eructated fluid is generally cf a sour 

odeur. 

In children who have been very badly dieted, 

attacks of diarrhoea are fregt'or.t, the excrete tieing 

slimy, very offensive, and sometimes greenish in 

colour. 
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Tie complexion of the rickety child is pale and 

the lower eyelids may be discoloured. This latter 

is especially seen in scurvy rickets. Tho mouth 

may be of bluish tinge. The superficial veins of 

of the face and jugulars are usually very proü inEnt. 

B rea th3 nf is often rapid, as disease or the 

thorax is almost constantly associated with bron- 

chitis and atelectasis. 

7_ym2?;it:i:, Elands are _n many ca=os slightly 

eizlarEed and zive .rise to a " shctty fooling" un er 

tbe skin. These glands are to be felt along tÎ'e 

anterior and posterior borders cf the sterno-mastoid, 

in the a.x3l?.ae and groins. They tend to get smal- 

ler as tho child improves, but one has seen them per- 

sisting for a long time after the rickets has been 

cured. 

In rickets that is uncomplicated there is not 

rruch fever. But if there are complications, such 

as pulmonary catarrh, etc., the temperature may rise 

cC?r'.s1.Clerabl.y. L:von the cutting of a tooth :7'ay 

send the te' ?7orature up, as it often does In healthy 

The amount of wastir varies with the severity 

of the attack. In a mild 'case the child loses his 

rosy cheeks and becomes pale. .,e remains fat from 

over -nourishment of the subcutaneous tissue and is 

flabby. 
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In a severe case ho will frequently become muoh 

wasted; and the belly is very prominent. 

Ir conclusion it may be said that the most pro- 

minent s rri. tone are Profuse sweating at nicht, in- 

creased fretfulness, en.larg;o giant cf the long bones 

at thou' oplpliyeoal ends, prominent abdomen and dis - 

tortion of the long bonos of the thorax and limbs. 

COMPL1:CATIC S are many, but the two chief ones 

are pulmonary,; catarrh with atolectaeis, a.ncl se,rPre 

di.arrhooa. Both of these are probably due to the 

ru.tiont being very sensitive to chills. The child 

is perspiring; toc freely and is so restless in bed 

that ho is very apt to catch a chill. 

Very few rieeety children are without cough, 

indeed Still considers that practically everTr child 

who has hi thorax affoot.ed by rickets, has In a,d1i- 

tion brarch'itits and ateleoi,a.sis 

The softened ribs and distorted chest readily 

give _iso to bronchitis, which results from the a.te- 

loctasis and emphysema. The narrowing of the smal- 

ler tubes further increases the atel.ectasi ss and so 

aggravates the catarrhal condition. 

This lung collapse is very dangerous and many 
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fatal cases are due to it. 

lovers diarrhoea is also a source of grave dan- 

ger, as the child is much enfeebled by it. The 

direct cause of it is often a chill, but the predis- 

posing causes are probably the altered and unhealthy 

intestinal secretions, enlarged lymphatic glands, 

congested viscera and diseased. bones. The blood 

producing organs being deranged, it is quito obvious 

that the secretions must be affected. 

Certainly the faulty diet of the patient also 

is an important factßr in the production of this 

diarrhoea. 

Besides these complications there are various 

nervous ones, perhaps the most important being 

laryngisrius stridulus. It appears uncertain 

whether this is due to laryngeal catarrh or to irri- 

tation of the recurrent laryngeal nerve by pressure 

of the tracheal rings, or pressure on the vagus by 

bony enlargement about the jugular foramen. Cer- 

tainly, there is probably laryngeal catarrh in as- 

sociation with the bronchitis, and taking into ac- 

count the fact that the infantile glottis is fre- 

quently a mere chink, a slight catarrh even would 

cause spasm of the larynx. But in view of the pro- 

bable explanation of totany, it could appear that 

the spasm is really due to nerve irritation. 

Laryngismus is said to only occur in rickety 
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children, but Eustace Smith contradicts this in his 

parer on the subject. He quotes several cases of 

it in non -rickety young infante. In each caso he 

found a common feature, namely, that they all suf- 

fered from extreme nasal obstruction due to adenoids 

and post -nasal catarrh. He considers that in ric- 

kets it is due to reflex nerve influence cauti ed by 

catarrhal irritation in the nase- pharynx. 

It is sometimes associated with spasm of the 

oesophagus in its upper part. 

Glocure of the glottis may be due to exhaustion 

of air in the trachea, the soft parts of the rima 

glottidis failing in and not contracting as in spasm. 

Dr Uarshall Hall proved this to be possible by 

experimental exhaustion of the tracheal air. Hence 

Dr Vivian Poore suggested that the stridor might be 

due to this cause and not to spasm. A laryngoscop- 

ie examination during an attack would settle the 

question, but it is not possible to carry it out. 

Laryngismue may be a cause of much anxiety and 

requires careful treatment. Some cases are so 

severe and obstinate that even antiseptic and seda- 

tive sprays, with chloral and bromide internally are 

unable to cope with the condition. However, as a 

rule, it generally yields to prompt treatment. 

General convulsions may frequently be met with 

in cases of rickets. They are probably reflex 
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nerve snaons which originate from gastrointestinal 

irritation. 

Tetany is sometimes seen in rickety children. 

Oliari, analysing 1,500 cases of rickets, fcund that 

1,144 had no spans, 80 were doubtful, and of the 

276 with spasms, 137 had convulsions, 96 tetany and 

laryngismus, and the rerainder, other forms of 

spasms be found that out of 337 children brought 

to hospital for convulsions, 069 were rickety: that 

is, 78.9 per cent of the convulsion patients were 

rickety, and 16.4 per cert of the 1,500 cases of 

rickets showed convulsions. He says that the 

greater the deformities, the loss liable are the 

children to have spasms. 

Dr James Burnet has pointed out that tetany, 

er.lpecially in rickets, and also in other diseases, 

is commonly associated with gastrectasis. In the 

three rachitic cases that he quotes he found the 

stomach markedly dilated. In one of them it even 

extended to midway between the Tubes and umbilicus. 

Trousseau has shown that after tetany has dis- 

appeared, it can be reproduced by firmly constrict- 

ing the arm or leg in the grasp cf the hand for half 

a minute or a little longer. In this way the typi- 

cal tetany position can be reproduced in some cases 

long after, even weeks later, the spontaneous tetany 

has gone. It appears uncertain whether pressure on 
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the nerves or vossels is the cause of this phenomo- 

non. 

Facial irritability is commonly associated with 

tetany and laryngismus. A gentle tap over the fa- 

cial nerve will cause contraction of the correspond- 

ing facial muscles and platysma. At tho same time 

tapping the motor norvos of the arT and log may show 

a similar contraction of the muscles they supply. 

2onular cataract, whore some of the strata of 

the lens between the nucleus and the cortex become 

opaque, occurs sometimos in cases of convulsions 

due to rickets, etc. The reason of this is not 

known. 

Chronic hydrocephalus may result where the 

brain of the rickety child is small and fluid is ef- 

fused to fill up the cranial cavity. There is sel- 

dom much effusion of cerebro-spinal fluid and there- 

fore this is rarely of grave import. 

It is interesting to note that a weak rickety 

child is not specially susceptible to tuberculosis. 

Indeed rickety children have been shown tc be freer 

from tubercle than others who are non-rickety. At 

the same time a child with rickets may become tuber- 

cular. 

Ritter von Rittershain has asserted that a large 

proportion of the fathers of rachltic children were 

tubercular, but Sir William Jenner had similar 



investigations made by Dr £;dwards, w -'ich :appeased to 

,llow t 
& t the children of phth_sical parents were 

¡even 

less likely to become rachit:ic than t.u1ose of 

Chronic cerebritis and albuminoid disease of 

the brain have been described by a few observers. 

Eut even if they do occur as complications, they are 

excessively rare. 

vcurrv_y is very apt to complicate and be rîis- 

taken for rickets. The child suffering with scurvy 

rickets is remarkably sensitive to oven gentle hand- 

ling, is easily bruised and is liable to haemorrhages 

under the skin, ccn jur_ct i Brae, and from the nose. 

Nearly every else of it has been fed on solely arti- 

ficial foods. 

:nlarZe:ent of the spleen is probably not a 

cämmon occurrence in rickets. 2rafessor ti? i. could 

only collect 42 cases of enlarged spleen, and in 24 

of them the rachitic nature of the ailment was doubt- 

ful. 

It is not an essential feature of rickets, and 

the subject is discussed more fully under the patho- 

logical heading. When there is ruoh splenic en- 

largement, the patient is markedly pale in the face 

and mucous membranes. 
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DIAGIdOSIS 0? RIGK??TS. 

The diagnosis of a typical case of Rickets is 

not difficult to even an inexperienced observer. 

The enlarged wrist joints and tendency to outward 

curvature of the legs generally decisively point to 

Rickets. 

But it is very necessary to avoid the mistake 

of diagnosing as true Rickets what was called Acuto 

Rickets but now Scurvy or Barlow's Disease. In 

this condition the i.nf lanir-atory and sanguineous of- 

fusions sub- cerioetaally are very apt at first to 4t 
be6 sic et i . 

In discussing the question of diagnosis, it may 

be convenient to divide cases into mild and marked. 

I. In a mild case of Rickets, the salient 

points are : 

(a) The eniphysoal enlargement 
of long bones. 

(b) The tardy and irregular den- 
tition, and 

(c) The inability or backward- 
ness in walking. 

On seeing a child with enlarged wrists, it is 

as well to ascertain the number of teeth it has, and 

at the same tire ask about its walking powers. 

Even before there is evidence of articular swel- 

ling, one can usually correctly suspect the onset of 
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rickets. The child is often fat and flabby, and 

may even be rosy- cheeked, but on enquiry one finds 

that he sweats profuzsly about the head and neck at 

night, and is very restless, so much so that the 

bed- clothes are with much difficulty kept over him. 

The motions are often large and putty like, and 

the child has symptoms of gastro- intestinal irrita- 

tion, e.g. acid eructations after food. 

The tenderness of the lirrbs and body generally 

may be due to scurvy as well as to rickets. 

Congenital syphilis can usually be readily sep- 

arated fron rickets, as the former shows snuffles 

and rashes which are characteristic. Also syphilis 

tends to produce more extensive and diffuse thicken - 

ing of the lower end of the diaphyses than does 

rickets. And, moreover, syphilitic bone lesions 

are destructive, leading to separation of the epi- 

physis from the shaft, and to abscess formation in 

various parts of the limbs anr3 body. 

It is practically certain to be a case of fic- 

kets when a child of say 8 -12 mcnths shows enlarged 

wrist joints, irregular dentition, and if his limbs 

helplessly double up under him when he is held up 

on his feet. 

2. Marked Cases: Lore the child shows marked 

enlargement of the wrist joints, the chest is deform- 

ed and may even be pigeon -breast shaped, the legs 
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are typically curved and on exa inatian the ulnae 

and radius may be ;found markedly curved. Ale ribs 

are beaded at their stornal ends and Harrison's 

sulcus nad be seen. 

The posture is often typical as the child nay 

be seen eittin,7 with crossed lego which ho cassa not 

care to use for walking. aïe may oven placo hie 

hands before his on the ground with a v'.ew to sup- 

porting his feeble spine. But other cases of ric- 

ket er.nce e,re getting U tronger 
a 

tend to run about free- free- 

ly. 
In those who have apparent complete uselessness 

of the legs, one must , ua rd against diagnosing In- 

fantile Paralysis. sis. -'he characteristic tenderness 

cf the limbs in these cases and the fact that they 

can move them, differentiates them from Infantile 

Paralysis.. In Infantile Paralysis pinching of the 

limb produces no movement. Hut in severo cases of 

Scurvy Rickets the child will not move the limb if 

it is pinched, sas it 'knows too well that the slight- 

est movement is excruciating. 

The shape ci a rickety child's head may be of 

some value in diagnosis. The head is elongated 

from before backwards and is typically square about 

the forehead. 

A skull that is hydrocephalic is usually globu- 

lar. The late closure of the fontanelles, especial- 



76. 

ly the large one (anterior fontanelle) is typical of 

Rickets, but whether it is raised or depressed is of 

very little value as both rickets and Hydrocephalus 

may show either the one form or the other. 

Euetace Smith says that a depressed fontanelle 

is compatible with a fairly copious intra -cranial 

effusion. 

The spine may be curved 3ntot o- posteriorly or 

laterally. :rho former curvature disappears if the 

child is lifted up under the arms áo t'-at its body 

weight may act. 

Lateral curvature must be diagnosed from cases 

of pleurisy with effusion or one sided ernyema. 

This is usually readily done, as there are typical 

signs of Rickets; and cases of effusion or empyema 

can at once be diagnosed by auscultation and explor- 

ation with a suitable syringe. 

Rickets can be readily differentiated from the 

epidemic anterior poliomyelitis that appears from 

time to time in England and Germany, as the paralyses 

aro not accompanied by swelling g of joints and other 

characteristic signs of rickets. 

The essential pathological difference of ric- 

kets and osteomalacia will clear up a diagnosis, but 

in life those two conditions may be confounded. ¿ 

careful survey of the symptoms and modo of onset 

will generally greatly assist the diagnosis. 
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In scurvy rickets the general tenderness in 

very marked and there is invariably a history of the 

child being fed solely on artificial food. 

PROGNOSIS. 

One can uou.ally give a very, hopeful prognosis, 

as improvement under treatment is early narked in 

uncomplicated cases. 

If there is pulmonary catarrh in the fore^ of 

bronchitis with atolectasic and a deformed thorax, 

the case becomes a serious ratter and our prognosis 

must be guarded. Similarly in those cases that 

have splenic enlargement with its frequent profound 

anaemia, the prognosis may be bad. Sore of these 

cases uay gradually get weaker and die. Severe 

diarrhoea is similarly very unfavourable. 

Larryng sùus stridulus in children with a marked- 

ly infantile form of epiglottis is somctir;es a cause 

of sudden death. 

Still says that many cases of death in rackets 

are due to general convulsions, but he also states 

that it is difficult to tell whether the fatality be 

due to the laryngeal or the general convulsions. 
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Eustace Smith, on the other hand, believes that 

general convulsions have rarely any i11- effects. 

?ersonally , I incline to Professor S .g l.]_', 

opinion. 

Picl-ots complicated] with syphilis may be riven 

quite a hopeful prognosis,, as both the conditions, 

if without serious complications, are amenable to 

treatment. 

The age of the patient matters very little in 

pros nosis, except that the older the case the less 

likelihood is there for complete recovery from the 

distorted limbs. At the sere time it is very re- 

markable how greatly - even ape .rontly ?.sadly affect- 

ed bones and ;Ioints - there distortions are improved 

under treatment. Large :joists are frequently seen 

to be petting smaller and even nowa.i, crooked bones 

straighten, and a deformed chest wi1.l recover itself 

to a larFo extent. 

zany cases that are not brouirht In good . time 

for treatment leave serious defects in the chest, 

limbs and pelvis. The last mentioned may prove 

very serious indeed ir. -ir s Me later on may bear 
children. 

We can, therefore, generally give a good prog- 

nosrs in most casen of rickets, but it is ner!?.sns 

wise to be a little guarded as regards the complete 

disappearance of deformities or disfigurement. 
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The Progress of rickets is slow and where in- 

sanitary conditions continue the child is liable to 

get worse and dio of pulmonary catarrh. 

When improvement sets in,it is frequently sur- 

prisingly rapid, especially under careful treatment. 

TRiIATMLNT OF RICKETS. 

Whatever the aetiological factor or factors may 

be, it is generally conceded that rickets is best 

dealt with by careful attention to the hygiene and 

diet of the patient, with probably the use of cod 

liver oil in some form or another. 

It is essential that the doctor should care- 

fully find out the conditions in which the child is 

living; and enquire about the amount of food given 

per meal and if this is too much, or of unsuitable 

quality, it should be put right. Frequently mothers 

are very lax about keeping to a properly graduated 

amount of food, and also neglect to have regular 

times of feeding for the child. This should be at- 

tended to. 

It is greatly to be deplored that nowadays so 

many children are not suckled. Mothers often do 
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not wish to be troubled with suckling,and in this 

way probably do the child a grave injustice. A 

child suckled on the natural food as supplied by a 

healthy mother who has milk is very unlikely indeed 

to become the subject of rickets. Unfortunately 

also, many women are unable to suckle their children 

either through ill -health or not having any proper 

supply in the breasts. Such women have to use 

cow's milk or one of the many artificial foods. 

And these children who are brought up artificially 

are chiefly the ones that supply cases of rickets. 

So that one must know what kind of food the child 

receives and find out by various enquiries if it is 

suitable. 

Very often the food used by the better classes 

is quite good and well digested for a long time, and 

then because the child has been kept so strictly on 

preserved foods, without the addition of fresh milk 

and the fresh juice of suitable fruit, it develops 

gastro intestinal symptoms -- the stools begin to be 

putty like and large in amount. At this stage were 

the diet altered to one with some malt in it, and 

fresh juice of fruit (orange) given, the danger of 

rickets and scurvy would be safely avoided, provided 

the hygiene of the child be also good. 

I think that every tin of preserved food, such 

as the well - known Allenbury's, P ,`ellin's, etc., should 



have instructions in bold type, preferably of a dif- 

ferent colour to the ordinary instructions, on them 

saying that it is absolutely essential to give the 

child some fresh fruit juice and fresh milk besides 

the food being used. 

The utensils used in feeding should all be care- 

fully cleaned after use. Feeding bottles of the 

type with the long and frequently bacillus and dirt 

laden tubes should be interdicted. They can seldom 

be properly kept clean. 

Rickety children who have been fed on bread, 

arrowroot, cornflour, potatcos and other starchy 

foods will at timos be better dieted with such things 

as freshly prepared beef -juice and gravy, and grad- 

ually milk can be again given satisfactorily. 

Naturally, the diet of a rickety child varies 

greatly with its age. But many cases that come for 

treatment are about 11 -12 months of age, and they 

can usually digest good milk well and are old enough 

to be given good gravy, custard pudding, broccoli and 

cauliflower; whereas children of 18 months or more 

may eat well pounded underdone meat with well cooked 

cauliflower and gravy. 

1ustace Smith gives the following excellent 

diet: - 

Breakfast: A breakfast - cupful of milk, with 

one or two teaspoonfuls of Yellin's Food dissolved 
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in it. 

At 11 a.m. a breakfast- cupful of milk, alka- 

linised by fifteen drops of Liq. Ga?.cis Saccharata. 

Dinner at 2 -p.m.: A good tablespoonful of 

well pounded mutton -chor, with gravy and a little 

crumbed stale bread; or a good tablespoonful of the 

flower of broccoli, well stewed with gravy until 

quite tender, thin bread and b, :tter (or buttered 

Dutch rusks), and toast water to drink. To this 

one would prefer to add the juice of a good sweet 

orange, given after the meal. 

Tea at 6 a.m.: Same as breakfast, or a light- 

ly boiled egg if no meat has been criven. 

In many cases starch is given in excess to ar- 

tificially fed children, and if this is found to be 

the case it should be reduced in amount and malt 

added to the diet. Many proprietary foods bear 

this in mind and have the starch digestion aided by 

malt. Should the food have no malt we may add with 

benefit such a preparation as Hoff's extract of malt 

t.i.d. .alt is here of distinct service. 

Frequently by altering the diet in this way a 

case of rickets will greatly improve. 

Practically all cases of rickets are preceded 

by digestive trouble or bowel complaint, and unless 

the child is improving we find the looseness of the 

bowels or other intestinal derangement is still 

-r 
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present when the patient f.e brought for treatment. 

As regards the hygiene of the child, it cruet be 

impressed on the oarerts that sunshine and plenty of 

fresh air are also essential for the patient. He 

must, if possible, be regularly taken out of doors 

for some hours, say one to two hours in the morning 

and a similar amount in the afternoon. This cannot 

be done by many veople who have to work for their 

living, whereas the better off can be advised to 

give their children as much fresh air as possible. 

The women who have to work during the day can at 

least have the child in a cradle or box out of doors 

part cf the day. It is not easy for the poorer 

class, who live often in anything but salubrious sur- 

roundings, to give the child the amount of pure fresh 

air &should have. 

When the child is taken out, he should be warm 

beforehand and carefully wrapped up. The belly 

should have a warm flannel binder, and it should be 

seen that the diaper is not wet when he goes out. 

Ih this way the child will not catch cold, unless 

the cart he is taker in be insufficiently sheltered. 

The cheaper forms of mail carts have little or no 

protection from the wind or cold, and in bitterly 

cold weather the child is very apt to core home 

shivering and liable to catch. cold. A hot water 

bottle placed at the foot of the cart is very useful 
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for infants. 

Attention to the condition cf the diapers hac 

been mentioned, but it is often necessary tc instruct 

the parents that the child rust not be allowed to 

lie, as they frequently do, for lengthened periods 

with wet and dirty diapers; the child often lying 

in the midst of foul and ammoniacal odours which are 

certainly detrimental to his health. 

The bed should be always kept dry and sweet, in 

spite of the extra trouble it entails on the Mother 

or nurse. 

Each morning, at least, the mattresses and bed - 

clothes should be aired thoroughly. The shoots 

should be frequently changed and any waterproof used 

under them should be washed and aired also. 

The bedroom should be well ventilated. A 

small fire in cold weather ensures a good circulation 

of air. A lamp would answer the same purpose, but 

personally I do not like paraffin lamps in bedrooms 

for heating purposes. I consider them very danger- 

ous unless they are really first class ones. i 

have known a gentleman nearly asphyxiated with one 

that worked well usually, but on that occasion was 

faulty. 

The above measures will usually ensure improve - 

ment( and are of probably much greater importance than 

the Medicinal treatment. Attention to the unwhole- 
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soma conditions under which the failure in nutrition 

has taken ^lace should be our first duty. 

Drugs aro often of very great service, but they 

should take the place of complement tc the above 

treatment., 

if the child has diarrhoea or too frequent rro- 

tiens, a drop of `inct. Opii will counteract the un- 

due peristalsis and relieve colicky rains, and should 

the child eructate, . as they often do, mouthfuls of 

sour fluid, a few grains of sod. bi.carb., o.c-. rrs. 

ii.-iv. in a little as . an.iei will be useful. 

The following prescriptions are useful for this 

acidity, and if required a drop of tr. opii ray be 

added to a doce or two. 

Ark, Sod. Bicarb. grs.xxiv. 
:;rt. Chlorcfor.m3_ ¡tr. s.i.v. 
Aq. Anisi ad i$, 

,rt . 3 i t.3_.;1. 

40 Ferri et Amrron. Cit. gre.xxiv. 
Sod. Fi_carb. Frs.xlviii. 
Tr. Nucis Vor. Ill xxiv. 
Cl,rcerinae 3 iv. 
Aq. Anisi ad Yql, 

31 7. ,i. t.i.d. 

When the bowels are in good order it is well to 

rive some cod__liver oil, preî drably a natural oil, 

as the white over- purified onus are not so effective. 

Jong's cod liver oil is a good preparation. 

Children cannot readily digest fats, and infants 
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especially must not be given too much cod oil. A 

good plan is to give about 10 -15 drops three times 

daily after food, and carefully watch the motions. 

if the stools show no traces of ciî, more may be 

given with advantage, increasing the amount by a 

few drops each time. As soon as oil appears in the 

motions, the child should have a little less. 

Southwarth considers olive oil an efficient 

substitute for cod oil when the latter is badly 

borne in hot weather. he also attaches much value 

to to e juice of oranges in the treatment of rickets 

as well as in scurvy. 

Phosphorus. The advantage of giving phosphorus 

is denied by some authorities, e.g. Eustace Smith 

does not even mention it i.n 'pis treatment of ric? :its. 

Goodhart and Still find it entirely without decided 

value. 

Bit at the same time other equally eminent men 

do place much faith in it. Kasscwitz and other 

Continental writers have nubiishoa a large series of 

observations upon its value. 

Some American writers favour the administration 

of phosphorus in practically all cases of rickets. 

J. J. Thomas and A. F. Furrer of Cleveland, Ohio, 

publish a series of 100 cases of rickets, and their 

routine prescription is 
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rk, Elixir phosphori 3 v. 
01. Morrhuae ad 3 i i . 

3p L.i.q. p.c. 

outhwar'th lay;: great stress cn the value cf it. Ho 

has had excellent results by giving gr. 1/200 of 

phosphorus in ry .xx. of cod liver oil. 

fereorz ally ï never use phosphorus and prefer to 

use calcium lactophosphate in combination with the 

cod liver oil. An.d. I attach far more importance to 

attention tc diet and hygiene, massage and the ad- 

yinistration of cod liver oil than tc other drugs. 

At the same time phosphorus has been much used 

of recent years and many eminent men rrair_tain that 

there is no question but that free phosphorus has 

marked effects on the growth of bone. 

Kassowitz, already mentioned In this conrecti or., 

found that even in advanced types of rickets speedy 

recovery always resulted by giving phosphorus, and 

that the bones became hard in four weeks in most 

cases. Yany others confirm these results, e.g. 

Wegner and Berg. 

á.iú,zardtJ solution as devised by Thompson con- 

sists a:, follows: 

Phosphorus 
Absolute Alcohol 
Glycerin 
Spt. of Peppermint 

1 grain 
350 minims 

2 ounces 
10 minims. 

i3'ive minima of this is given to chil.- 
dren of 3 years of age. 
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Ber _- states that double this dose should not be 

used, as there is a danger of causing fatty degener- 

ation of the liver cells. 

Whitla .prefers the following prescription:- 

/Ì, Olei Phosphorati (B.P.) 1.11xl. 

Ciel `..gorrhuae ad 3vi. 

Sir,;. 3i. 7.c. 
(Fora child one year old.) 

Dawson `°'i1liams also considers it of use in the 

acute stage in :^at children who aro tender and Per- 

spire toc freely. 

In Holland, where rickets is so Prevalent, it 

is interesting to rote t ?- at phoarnorus is not used 

very much. Professor Stokvis of nsterdam never 

prescribes i.t, although he considers it a rational 

treatrent. Presurah y, from what he remarks to his 

students, he objects to it because cases of phos- 

phorus poisonth have resulted in the practices of 

Leo and T +ebeltha,t., whc ha.vo treated thousands of 

cases of rickets with cod oil and phosphorus, phos- 

phorus poisoning being found. post -mortem. These 

deaths occurred in January and F :arch 1902. 

An unpleasant case of phosphorus poisoning is 

cited in the "Annales ?' i -ygien e" , 1891, p.17, in 

which a certain doctor Tas sued for damages for 

causing the death cf a rickety child aged 2 years. 

During the proceedings it was clearly shown that the 



patient only received an ordinary amount of phos- 

phorus and well within tho limits of proper dosage. 

Fortunately, hcrever, the doctor was exonerated from 

all blame, although there was ample evidence post- 

mortem of phosphorus poisoning. 

Leo states that even the smallest doses of phos- 

phorus are liable to cause poisoning, and he advises 

great caution in its use. 

1rebelthale s fatal case resulted after taking 

only six teaspoonfuls of cod oil and phosphorus, 

the mixture containing 10 mgrs. phosphorus in 100 

grmc. of cod liver oil. This child was 2 years 

old and died of acute phosphorus poisoning. The 

post-mortem findings showed lass phosphorus than was 

given. 

Criticising; the fatal cases of Leo and tiebeltha*, 

Ungar states that there has insufficient evidence of 

phosphorus poisoning, but at the same time it would 

he very difficult to prove that it was not. 

Iiryntschak and other observers do not consider 

phosphorus of any value in rickets, and they also 

state that those who do exhibit phosphorus should 

exercise great care in its administration. 

the last mentioned person further says that 

generally phosphorus and cod liver oil mixtures con- 

tain very .lit Ole, if any, phosphorus, and he entire- 

ly rejects phosphorus as a specific for rickets. 
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Monte and Zweifel mito agree with those observations 

of lzryn.tschak. 

In conclusion it may be said that it is probably 

. 
unnecessary to use phosphorus, as there are certain- 

ly safer and still more efficacious mEthods? of com- 

bating rickets. 

iron is of uso as a gonoral tcnic, especially 

if the child is anaemic. 

I sollo,n uso it in troating ric:.ets, as the 

anaemia, which is a,ppa.ro.i:,ly procont, rapidly im- 

proves with Proper diet and plenty of fresh air. 

When it is required, syrupy preparations are 

probably best avoided, as they are a.pt Wo causo fer- 

mentation and acidity in the digestive tract. But 

Still r;r oatly favours the syrup of calcium lacto- 

phosphate iron , ED usos 
3 
? a i .u,tl, a.nc roni IaCtGpiküsil7.te. 

wel:î. diluted. 

The f ̂vllCaî.nj aro useful:- Iron i`.'ine 

Ferri Sulph. ;áxsicc gr3. ii.-iv. or Tr. Ferri. Por- 

chier. ir\ v.-$v . 

In ali case, care must be taken that the iron 

does not interfere with the digestion and regularity 

the bowels. 

Calcium salts wore formerly much used in order 

to supply the deficiency of lime. But it is now 

known that the child generally receives plenty of 
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lime with the milk, etc., brt f. s unable to mahe use 

of it. Ù_any still use ca.lciur salts, s.v- ca1;,inm 

lactoplïosphate. isusta.ce Smith says t1'4 they aro 

u3eie6b 11 practico, as ths benof].i', of they is so 

iilwpi;reciable. 

Quinine is seldom required in treating rickets. 

The tarmate of quinine is the beet to upe, in doses 

of 

Cad li r r cil and malt extract ire, the moot 1.130- 

ful. 

The ?r`aritiie treatment has been much advocated 

in France and Italy. The firñt hospital built spec- 

ially for this rurocse was erected in Jette 1E47. 

This was followed by many similar establishments ir 

Berco (Prance), to which numbers of Parisian chil- 

dren are sent for the cure of rickets. In 1050 Ger- 

many and Austria followed the example of :?rance. 

In several Continental countries, e.g. Holland, 

France and Italy, the medical profession consider 

sea air as of great value for rickets. 

In Genoa the children are taken each day, in 

the summer, and bathed in the sea; after which they 

are placed for a variable time in hot sand baths in 

the open. 

Experience of this form of treatment is there 

considered to be the most efficacious. 
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Leroux states that even the worst cases of ric- 

kets are absolutely cured by long residence and 

treatment at tho sea -sido, and that the earlier the 

case the more rapid the benefit obtained. he adds 

that the children improve in appotite, and at the 

name time receive better food. 

°artier has ;written a special treatise on the 

maritime treatment of rickets, and is a strong advo- 

cate of it. 

Cabin, a French physician, writes very descrip- 

tively of the effects of this treatment: `:,Town 

children, even of the most sickly appearance, alter 

in an astonishing manner. The skin gets firmer, 

the ayes brighten, the limbs become stronger, the 

appetite improves, the digestion stronger, habitual 

diarrhoea stops, breathing becomes freer; in one 

word, they become entirely altered for the Food." 

Va.r okamp, of ¿anOvoort, holland, attaches groat 

value to sea water and sea air. After bathing, the 

children are encouraged to play about on the sands 

so as to get as much sea air as possible. 

in ¿andvcor t there aro only early ci,see of ric- 

kets, all being attributed to artificial feeling. 

Soon aTter those patients are sont out tc the sea- 

side they are cured. 

Dr Robert ï..,oe of West D:ayton, England, kindly 

writes me that ozone is now being used in the 
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treatment of rickets, but I regret that ï only know 

of this maritime treatment, in which ozone may be a 

curative factor. 

Lassago. As soon as the local tenderness in 

the joints and general tenderness of the body have 

gone, it is very helpful to carefully and firmly 

massage the flaccid muscles and body as a whole. A 

little simple warm 01. Olivae will do as a lubricant. 

Care must be strictly taken to have a warm hand and 

to begin massage gently, so as to have the confid- 

ence of the child. After a time the child appears 

to rather enjoy the massage, provided it has not 

been hurt at the outset by roughness. 

The spine, arms and legs should receive special 

attention, and I think the prominent belly in ric- 

kety children is greatly helped by abdominal massage, 

as this seems to be partly due to flaccidity of the 

recti and other abdominal muscles. 

I have found sponging the child with cold sea 

water all over the body, arms and legs very benefi- 

cial. The child should be at once properly dried 

and dressed after it, and he will not catch cold, 

but rather get sturdier. 

As the strength improves he may have tepid and 

later cold baths, or a tepid or cold douche of sea 

water may be applied to him while he sits in the 

bath. 
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Electricity. may be useful to tone up the muscles, 

but in the cases I have tried it I did not find it of 

any use. 

Bronchitis being often present in patients with 

rickets,and often being very serious in nature, it 

requires special attention. The child's chest 

should be rubbed each night at least with warmed 

oleum cavnphorata. Should the oil cause a skin 

eruption, it should be replaced by warm oil (olive) 

to which, later, camphorated oil may be added. A 

prescription such as the following will be found 

useful as a stimulating expectorant:- 

Ammon. Garb. gr.xxiv. 
Potass. Bicarb. 3 ii. 
Ext. Glycyrrhizin 
Aq. ad 3 ill. 

Sig. 3 i. 3 or 4 hourly. 

3?. 

Convulsions are best treated by hot baths, with 

application of cold cloths to the head. 

Chloral and bromide of potassium are of distinct 

value here, and for a very young child of a few 

months the following prescription I have found use- 

ful:- 

Potass. Bromidi 
Chloral hydrat. 
Glycerine 
Tr. Lavandulae Co. 

Sig. 3 i. 3 hourly. 

Aq. ad 
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The quantity of bromide and chloral must be in- 

creased according to the age of the patient and the 

severity of the convulsions. 

More fresh air should probably be advised and 

the body sponged with cold or tepid water night and 

morning. At the same timo much care must be taken 

to avoid draughts, which aro so liable to cause 

bronchitis which is so often fatal.. 

Bossi has shown that the removal of one supra - 

renal from sheep caused osteoporosis and suggests 

that rickets may be explained by some defect of this 

kind, or at any rate that adrenalin may be of some 

value in its treatment. I have not heard of any 

cases treated with adrenalin. 

Vaccine treatment. Artom and Agnese have pro- 

duced symptoms like rickets by inoculating white 

rats with diplocoocus osteomalaciae. It has been 

suggested that rickets might be treated with a vac- 

cine of this organism. 

William Ewart advocates the prone posture and 

the use of a special elastic abdominal belt. The 

latter is for the unduly protuberant belly and to 

aid respiration. He considers that rickets is 

largely due to suppressed respiratory action, and 

suggests that judicious recourse to artificial means 

to stimulate the partly suppressed respiration is 
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the lino of treatment that is of Croat service. 

For the copious pers irations etace Smith re- 

commends painting the affected parts, e.g. head and 

nook, with lin. belladonna. If this is good I 

should recommend that it be used with groat caution, 

as the child may rapidly get belladonna poisoning. 

Recently I saw an adult who had narked atropism 

through frequently painting his joints with a weak 

solution of this preparation. 

Probably the cold sponging, already recommended, 

would help this profuse sweating. In any case, one 

finds that under treatment the child improves and 

this troublesome sweating stops. 

The limbs being weak and the bones soft, the 

chill must nct be allowed to walk early. Often 

these patients are fat and flabby, and therefore if 

they walk early their weight causes the limbs to 

bond and deformities result. Once the bones are 

strong the child may stand and walk a little, but,he 

should not be allowed to run about constantly, as he 

is apt to do. To prevent thew from running about 

a pair of light splints, projecting beyond the fleet, 

will be found useful in out -patient Practice, where 

often the parents will not see that the child is 

kept off his feet. 

But the confinement of the limbs cannot be good 
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for the muscles, which are apt to atrophy and get 

flaccid. In cases of actual deformities, suitable 

splints are very useful. 

If the joints are slack some use firm bandages. 

These are useful, but much more can be gained by 

proper massage regularly dono, and cold spon:_ ing cf 

the Parts. 

1 +'O2` the various-' C'efcr r itios that require sur- 

gical treatment the surgeon is frequently required. 

But usually early cases dc not require the surgeon, 

as even unsightly deformities become wonderfully 

normal under treatment. 

Surgical Treatment . 

Serious deformities of the bones of the extremi- 

ties may require operative treatment. If the bone 

is still soft it may be fractured and then set in a 

good position. But frequently the bone is better 

divdrd with an o; tooto_c and then set properly. 

Or it may be necessary, as in the case of the femur, 

to remove a wedge of bone so as to get better arpo- 

sitien cf the bony ends. 

Spinal curvature of various typos are best 

treated by appropriate gymnastics, e.g. such as are 

recommended in Roth's treatment of spinal cur-ratum 

It may be necessary to use spinal sumnorts, such as 

a plaster jacket or poro -plastic, but usually the 
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spine is bettor treated with massage, gymnastics 

and electricity, aided by cold sponging of the parts. 

Even severe cases of 1-nocl<- knee can be ç roatly 

improved without resort to osteotomy. A firm 

splint being placed on the outer side of the thigh 

and leg, an elastic bandage nay be used to bind the 

limb to the splint and in this way tend to correct 

the deformity. If the child Is young, this treat - 

ment with massage and suitable splint is quite suc- 

cessful. 

Luck outward curvature of the tibiae can fre- 

quently be corrected by an internal splint and elas- 

tic bandage. In young children this curvature can 

be greatly remedied without resort to osteotomy. 
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SUMv,iAiiY OF COECLUSIONS. 

1. Glisson was the first to describe rickets. 

2. Cases of rickets occurred in ancient times. 

3. Uncomplicated rickets is not a fatal disease. 

4. Rachitic skulls are frequently larger than nor- 

mal, but this is not universal. 

5. Parrot's nodes are syphilitic and not rachitic 

in origin. 

6. Craniotabes is more common in syphilitic chil- 

dren, but it also occurs in rickets, and in 

a few apparently healthy children. 

7. General tenderness of the body is frequently 

seen in rickets, but if marked, strongly sug- 

gests scurvy. 

6. Enlargement of the spleen is not common in 

rickets. When there is a much enlarged 

spleen, it strongly suggests syphilis. 

Aetiology. 

9. Deficiency of lime salts in the diet is not 

the causative factor in rickets. 
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10. Diathesis has very little if any influence in 

inducing rickets. 

11. Rickets is not congenital. 

12. Heredity may have some influence in a few cases. 

13. There is insufficient proof that lactic acid is 

the causative factor. I do not think it is. 

14. Disease or deficiency of the supra -renais may 

be of some influence in causing rickets, but 

at orosont there i: insufficient evidence. 

15. The thymus has not been shown to have any im- 

portant influence in rickets. 

16. I do not believe that rickets is infectious. 

There is ample evidence to the contrary. 

But in view of Artom and Agnese's experiments, 

it may be shown that rickets is caused by 

some organism resembling the Diplococcus 

Osteomalaciae. 

17. Want of fresh air and sunshine are of great 

importance in pre -disposing to rickets. 

18. I am not satisfied that there are sufficient 

proofs that rickets is due to respiratory in- 

sufficiency and inflammatory conditions of 

the lungs. 
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19. Climate is of importance. In general, damp 

cold climates predispose to rickets, but 

there are exceptions. Warm countries are 

not necessarily; free from rickets: 

it is prevalent in Egypt. 

eg 

20. Faulty hygiene is of considerable importance 

in predisposing to rickets. 

21. Lack of sufficient exercise is a very important 

factor in experimental rickets in animals. 

But I doubt if it is of such. importance in 

children. :exercise means much more to a 

young animal than to a very young infant. 

22. Syphilis may predispose to rickets, but it is 

not the chief causative factor. 

23. Rickets is duo to a dietetic error, and is pre - 

disposed to by faulty hygiene and various 

other conditions mentioned. 

24. ,Starvation does not cause rickets, but a child 

who is suckled on inefficient milk is weaken- 

ed, and therefore liable to become rickety if 

he is fed on farinaceous food. 

25. Deficiency of fat in the diet is of importance, 

but it is not the prime cause of rickets. 
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26. Over -feeding is not tho chief factor in causing 

rickets. 

27. I think that fending a child on more starch 

than he is able to assimilate is probably the 

most important factor in the aetiology of 

rickets, but other predisposing causes, al- 

ready stated, are also of great importance. 

28. There is nothing distinctive in the blood 

changes. 

29. Cod liver oil, preferably one that is not over - 

refined, and attention to the diet and hy- 

giene of the child are the chief points to 

bear in mind in treating rickets. 

30. Phosphorus is not essential in the efficient 

treatment of rickets. It is, however, use- 

ful in some cases. It must be used with 

caution. 

31. Pure olive oil may be of use to replace cod 

liver oil in certain cases, for instance in 

hot weather. 

32. The maritime treatment of rickets, accompanied 

by massage, is of great value in treating 

rickets. 
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33. Galciura salts are generally said tc have very 

little influence in the treatment of rickets, 

but I think that some cases seem to derive 

benefit from the lactophosphato of calcium 

and iron. 
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