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INTRODUCTION.

Within the last two decades, considereble attention
has been directed, by observers in many countries, to the
value of the sedimentation test in disease. This test depends
on the observation that, in a column of blood which has been
prevented from clotting by the addition of citrate or other
anticoagulant, the red cells sediment more rapidly in disease
than in health. Owing mainly to the methods in general use,
which demand venipuncture, this attention has been principally
directed to disease as it occurs in the adult, and only a
relatively small amount of investigation has been carried out
in children.

The present study, performed during a period of one
year in Wards 5 and 6 of the Royal Hospital for Sick Children,
Glasgow, was undertaken with the followling objects:-

(1) To investigate the methods applicable to

children, and to discover, 1f possible,
a method which would be at once simple
and efficient.

(2) To determine the value of the test as

an aid to diagnosis and prognosis in the
diseases of childhood.

I should like to express my indebtednsss to Dr. Stanley
Graham for permission to make observations on cases in his
wards, and for much kindly advice, and patient and helpful

criticism.



HISTORICAL SURVEY.

By the universal consent of the innumerable observers
in all countries, the credit of introducing ths phenomenon of
red cell sedimentation as a modern clinical test is given to
Robin FAHRAEUS,(ZB) of Sweden, whose first paper was published
in 1918. As Fahraeus himself, however, has pointed out, in
an admirable historical survey, the fact that the red cells
of the blood sediment more rapidly in disease than in health
was known to the Ancients. |

The Grecian Haematology considered that the blood was

divided into four different layers:-

I. . A lowermost dark portion - MELANCHOLIA, (composed
of red cells deprived of oxygen).

II. A bright red layer - SANGUIS - above this (formed
by a8rated red cells).

III. A greyish-white layer - PHLEGMA, (comprised of
leucocytes and platelets).

IV. A yellow fluid, the blood serum, - CHOLERA.

The Greeks noted that, in disease, the third layer,
the PHLEGMA, was greatly increased, and it was one of the main
features of their pathology - the HUMORAL PATHOLOGY. In this,
diseases were considered to have arisen from the cessation of
the normal mixture of the four fluids of the blood as a result
of chills, faulty diet, etc.; the usual fault being increase

of phlegm. Nature was supposed to heal by causing the phlegm



to be expelled as pus, expectoration, etc., and it was noted
that frequently the amount of this secretion was in proportion
to the size of the phlegm in the venesected blood. |

To quote HIPPOCRATES(SB)(460—377 B.C.) "The human body
contains blood phlegm, yellow bile, and black bile, and it is
these which constitute her bodily nature, and which are the
origin of sickness and health. The human being is healthiest
when these elements‘with respect to combination, strength and
quantity stand in well-proportioned relationship to one another,
and are as much as possibie intimately mixed; whereas she suffers
when any one of these matters is present in too small or too
great a quantity, or has separated and is not combined with all
the rest.”

This PHLEGM attracted the attention, not only of the
Greeks, but of physicians for many centuries after the humoral
theory had been discarded. Under such names as the "CRUSTA
INFLAMMATORIA," "SIZE," and "BUFFY COAT" +this grey layer
was an index of disease up to the middle of the eighteenth
century. The existence of anaemia was, of course, not then
known.

' GALEN(SS)(IQQ-zOl A.D.) gave the earliest description

of the buffy coat which has been preserved up to our times.
He developed and elaborated the four-fluid theofy.

Up till the end of the sixteenth century the ancient

humoral pathology was considered to explain satisfactorily the



nature of disease, as far as the majority of physicians and

the general public were concerned, although there were one or
two more advanced thinkers who opposed the traditional doctrine
of the four fluids, and considered that the changes in the
blood in disease were the result of that disease, and not the
cause.

A reform in the general conception of disease resulted
from the discovery of the circulation of the blood by HARVEY in
1628, and the verification of the capillary circulation by
MALPIGHI in 1661. The latter also discovered the red blood
corpuscles, thus ushering in the NEW HUMORAL PATHOLOGY, in which
the blood was held to consist of two layers, corpuscles and
serum; and the "buffy coat" to be a converted product of blood
corpuscles or of serum.

In the works of Thomas SYDENHAM(lZS)(lVSS) the "buffy
coat" held a central place as a sign of inflammation of the
blood. BOERHAAVE,(T)on the continent, was a great admirer of
Sydenham, and considered nearly all diseases as disturbances
in the circulation which arose from the blood becoming thicker
and congealed; but he made the mistake of inferring from the
consistency of the coagulated blood that of the flowing blood.

The first suggestion that the "buffy coat" was an
expression of the'preventive reaction of the organism in the
modern sense of the term came from John HUNTER(61)(1728-1793),
and both HEWSON(Sé)(lVVl) and he proved that a "buffy coat"



on the blood appeared when the sedimentation of the corpuscles,
or the time of coagulation was increased.

The close of the eighteenth and the beginning of the
nineteenth centuries marked a strong decline in the humoral
pathology, this being mainly due to the discarding of blood
letting as a therapeutic measure. About the middle of the last
century the "buffy coat" again engaged the attention of observers,
such as John ASHHURST(S)of Philadelphia, who wrote:-

"The slowness of coagulation and the increased cohesiveness

of red corpuscles allow the separation of the fibrin and white
corpuscles to take place before the process of clotting is
completed, and this gives rise to the peculiar apéearance which
is known as the 'BUFFY COAT.!'" The observation of the "buffy
coat" was not, however, a practical measure in clinical diag-
nosis, as such a large quantity of blood (100 c.c.) was required
for conditions to be favourable.

BIERNACKI, (5)

at the end of last century, has the merit
of being the first to call attention to a practical method of
measuring In blood tests, in which coagulation has been pre-
vented, the sinking rapidity of the corpuscles; or rather, the
sedimentation speed. He determined how many cubic centimetres
of clear plasma had collected above the red sediment after
half and one hour, and stated in numbers per cent. how great a

share these volumes formed of the plasma volume collected at

the end of the sedimentation, the definitive plasma volume




being obtained at the end of twenty-four hours.

(23)

In 1918, FAHRAEUS wrote the paper on what he called

the "Suspension Stability of the Blood," which introduced the

modern sedimentation test.
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THEORY .

Introductory. A vast amount of literature has accumulated

since Fahraeus' original paper on the ceuses of the phenomenon
of sedimentation, but the explanations continue to be mainly
theoretical, and no definite proof has yet been adduced to

explain it satisfactorily.

1. Mechanism of Sedimentation.

The corpuscles of the blood are in suspension in the
plasma, and the stability of such & suspension depends on the
length of time during which the particles keep evenly distribut-

ed in the medium (WESTERGREN(129)).

In suspensions in which the
suspended particles are of higher specific gravity than the
suspension medium (as with blood) the stability may be said to
be inversely proportional to the speed with which the particles
subside. The suspension stability of the blood is sﬁbjected

to considerable, and constitutional changes (FAHRAEUS(ZZ)).

Stokes' Law. This is the hydrodynamical equation which governs

the velocity with which particles descend in a fluid, owing to
gravity. According to this law the speed of sedimentation, "V",
is directly proportional to "B, the force of gravity; and
inversely proportional to "n", the viscosity of the dispersion
medium, as well as to "r", the radius of the particle, in
accordance with the formula,

v = __F__
6W17 T




One or more of these factors may be much altered in
different disease conditions. For example, in anaemias of the
' Addisonian type "r", the radius of the sedimenting red blood
cell, is very considerably altered, and consequentlyv"F" also
will be affected; while in anaemias of the chlorotic type where
the haemoglobin is much reduced and the plasma much increased,
it is reasonable to expect that the viscosity of that medium
will be considerably altered, as also will the force of gravity,
"F", of the cells. It may also be supposed that the factors
mE" Up" and "r" will, in certain disease conditions, be altered
in such proportions as materially to.affect "V" but little
(NEWHAM(ss)).

It is ihteresting to note here that PONDER,(lOS) in
an exhaustive investigation of sedimentation and rouleéux
formation, considered that "the sedimentation of red cells may
be described by certain simple hydrodynamical equations;"

(such as Stokes!' Law) "provided that the cells are discrete -

a condition which precludes the application of the equations
to the fall of c¢ells in plasma and serum, in which rouleaux
formation occurs."”
From a consideratlon of Stokes!' Law, FAHRAEUS'Z®)stated
that the causes of increased sinking velocity must be among
the following: -
I. The specific gravity of the corpuscles is increased.

II. The specific gravity of the plasme is diminished.




III. The size of the corpuscles 1s increased.

.IV. The corpuscles are aggregated.

Specific Gravity. By experiment he found that variations in

the specific gravity of the corpuscles and the plasma are of
very little, or no account with respect to the sinking speed of

(86)
the corpuscles. NEWHAM and MARTIN's findings were similar.

Plasma Viscosity. Fahraeus demonstrated also that increased

sinking speed did not depend on a reduction of the viscosity

of the plasma. Newham and Martin, working on tropical diseases,
believed that, in general, the viscosity of the plasma showed
no diminution in bloods with rapld sedimentation. In one dis-
ease associated with rapid sedimentation, namely Kala Azar,

they found increased viscosity of the plasma. POPPER and
KREINDLER(105)thought that the sedimentation rate was in inverse
proportion to the viécosity of the plasma, and that increase

of viscosity acted as an inhibitory factor on the rate, by

preventing agglutination of the cells.

Size of the Corpuscles. Fahraeus considered that the only

cases in which the increased size of the corpuscles could be
lmagined to increase the sinking velocity were those diseases

of the blood where megalocytes made thelr appearance,

Agglutination. Having eliminated these factors, Fahraeus

concluded that the explanation of the sedimentation phenomenon
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lay in ths differing degree of aggregate formation of the red
corpuscles, and he found a complete parallslism between the
degree of aggregate formation and the sihking speed. As an
example he instanced De HAAN's(zl)obserVation that in horses
there was an extraordinarily great sinking speed associated with
a very high degree of agglutination.

All authors are agreed on the fundamental importance of
agglutination, but there is a wide difference of opinion when
the question arises as to what causes acceleration of this
agglutination and thus an increased sedimentation rate.
(Acceleration of agglutination causes increase in the sedimenta-
tion rate because, according to simple physico-chemical rules,
corpuscle aggregates sink more easily in the plasma than non-
agglutinated corpuscles, the plasma streams flowing through
the narrow interstices between the aggregatss, and thus a layer,
free from blood corpuscles and consisting of clear plasma,
appears at the top of the blood mass. WESTERGREN(lzg),

76) .
LUNDGREN( )).

Causes of the Agglutination of the Red Corpuscles.

The first question which arises is whether it is the
agglutinability of the corpuscles, or ths agglutination capacity
of the plasma which is increased in diseases associated with
increased sedimentation.

Fahraeus performed the experiment of transferring the

red corpuscles from a healthy man to the plasma of a pregnant
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woman, and found that the male corpuscles sank much more

rapidly in the "gravid plasma" than in the male plasma, but

not so rapidly as the "gravid corpuscles™ in the "gravid plasma."
The corpuscles of the pregnant woman sank less rapidly in male
plasma than in "gravid plasma," but not so slowly as male cor-

puscles in male plasma (see Table 1).

Table 1.
ixture Sedimentation
"gravid corpuscles" + "gravid plasma” ++++
Male corpuscles + "gravid plasma" +++
"Gravid corpuscles" + male plasma ++
Male corpuscles + male plasma +

(92)
PAYNE also found that the same red cells (washed)

will sediment rapidly in plasma obtained from a diseased person,
and normally in normal plasma. Experiments in transferring
corpuscles from a rapidly sedimenting blood to plasma from a
slowly sedimenting blood, and vice versa, with similar results
to the above, have been carried out by HUNT,(sg) FROSCH,(sg)
caErry, (1) perEauaN and SEEGAR, (®®) ang by mADEN ana omg, (48)
all of whom concluded that the rate of sedimentation was

dependent on some constituent in the plasma, rather than the
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red cells.

Sevaral observers have carried out sedimentation in
fluids other than the blood plasma. GARNIER and OUMANSKY,(54)
working with pleural and ascitic fluids, found that, in general,
red cells from different sources, placed in the same fluid,
sediment in times appreciablyvaqual. RADOSSAVLIEVITCH(loe)
found that cells taken from a healthy subject, with a normal
value in their own plasma, always have a sedimentation rate in
pleural and peritoneal exudafes greater than the normal.

HERMAN and HALBER(53)studied the rate with which red cells
sediment in cerebro-spinal fluid, and found it to be very much
slower than in serum.

In this volume of evidence in favour of the plasma,
there is only one dissentient voice. NEWHAM(SS)added the plasma
of a rapidly sedimenting blood to the corpuscles of a normally
sedimenting blood, and found practically no difference in the
sedimentation rate; but on adding rapidly sedimenting blood
corpuscles to the plasma of the slowly sedimenting blood, a
distinetly enhanced sedimentation rate was noted. He therefore
concluded that the factor influencing abnormal sedimentation
resided in some property of the corpuscles.

Personal observations, which agree with the majority,

are given later.
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(a) Fibrinogen Content.

The next question which arises is in regard to the
factor in the plasma responsible for accelerating agglutination;
and the first and most popular suggestion is increase in the
fibrinogen content.

This is far from being a new discovery. HEWSON(4O)(1739-
1774) believed that the "buffy coat" was composed of fibrin.
The Englishman SCUDAMORE(llg)was probably the first who by
quantitative analysis really established that the fibrin was,
as a rule, increased in "sizy" blood; while the Frenchmen
ANDRAL and GAVARRET(z)in 1840 conducted comprehensive experiments
in various diseases, and found that the presence of a "buffy
coat" meant an increase in fibrin. Ths German, Hermann NASSE584)
in the same century, however, pointed out two objections to
the theory that increase of fibrin led to increased agglutination
and thus to increased rate of sinking. The first of these was
that, although corpuscles certainly sank more slowly in defibrin-
ated than in fresh blood, they sank much more quickly in the
defibrinated "buffy" blood than in the defibrinated normal blood.
The other objection was founded on the circumstance that there
were too many exceptions to the rule that increased quantity
of fibrin and the "buffy coat" accompanisd each other. A "buffy"
coat was sometimes found in oblood which, on analysis, was found

to contain a normal percentage of fibrin, BIERNACKI,(S)in 1897,

ascertained that the sedimentation speed was less in serum than
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in plasma, and drew the conclusion that the fibrinogen must
play a chief part in the increased speed of sedimentation.
E%HRAEUS(QS)(1918 et seq.) divided the protein sub-
stances of the plasma into two chiéf groups: -~
I. Albumin.

II. Globulins (Serum Gloobulin.
(Fibrinogen.

He tested the sinking velocity of horse corpuscles in albumin,
serum globulin and fibrinogen solutions, and found that sedi-
mentation was very much more rapid in the fibrinogen than in
the globulin solutions, and in the latter much more rapid than
in the albumin solutions. The degree of agglutination paralleled
these findings.

In a comprehensive swvey of the literature, he found
evidence that the fibrinogen or the serum globulin, or both
fractions were increased under those conditions where it was
known, or might be expected, that the sinking velocity of the
red corpuscles was increased. Fahraeus believed that there
was an "undeniable correspondence' betwesn the amount of
fibrinogen and the sinking velocity; and that as a rule the
plasma of the rapidly settling blood had an increased amount
of serum globulin. Finally, he considered that the only other
possible explanation of the facts would be the postulation of
a "hypothetic agglutinin," but that, for many reasons, this was
exceedingly unlikely.

Since rahraeus' observations, a vast amount of work on
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this subject has been published by observers in many countries,
as the following representative survey, arranged in chronological

order, will show:-

31
In 1921 FRISCH and STARLINGER( )emphasised the import-

ance of the fibrinogen content of the blood in causing accelerated
sedimentation rates. The latter author added Kaolin, which
absorbs fibrinogen, to a blood whose sedimentation rate was
greatly increased; and showed that this procedure led to a

marked decrease in the rate.

WESTERGREN(IZQ)

found in pulmonary tuberculosis that an
increased sedimentation rate was associated with an increase of
the fibrinogen content, and that sedimentation was about ten
times greater in non-defibrinated blood.

Working on several hundred cases of different diseases,

GRAM(4O)

concluded that one of the most important factors on
which the sedimentation of the corpuscles depended was the
fibrinogen percentage in the plasma, the sedimentation beihg
accelerated by a2 rise in this value, and vice versa,.

Writing in 1923 LINZENMEIER(Vé)also believed in the
Importance of the fibrinogen content as a cause of increased
sedlmentation.

In 1924 VURAKANI and YARAGUCEI(®3) round the fibrinogen
content greater in women than in men. (Note:- The normal

sedimentation rate is more rapid in women than in men).

The toxaemias of pregnancy, and lobar pneumonia were
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26
considered by FOSTER( )to be associated with an elevated blood

fibrin, while the occurrence of empyema in the latter disease
caused a subsequent fibrin rise,.

In 1925 determinations of the plasma fibrinogen in 125
cases of different diseases were carried out by ZECKWER and

(136)

GOODELL, who found that, in general, high values of fibrino-

gen were coincident with increased rate of sedimentation.

COOPER(16)found that a blood with a rapid sedimentation
rate when drawn, showed a slow normal rate when defibrinated.

POPPER and KREINDLER,(los)quoting 17 cases, discovered
an "indiscutable relation" between the sedimentation rate and
the quantity of fibrinogen, "sans pouvoir toutefois affirmer
l'existence d'en parallelisme absolu." They repeated Starlinger's
experiment of adding Kaolin to the blood to absorb some of the
fibrinogen, and found, as he did, a decrease in the sedimentation
rate.

(e5)

In 1926 NEWHAM estimated the fibrinogen content in
14 cases, of which 5 showed marked rapidity of the sedimentati on
rate, while the others were normal. In none of these cases was
the figure of 0.3-0.4 gramme of fibrinogen per 100 cubic centi-
metres of blood exceeded. To further test the influence of
fibrinogen, the plasma from a rapidly sedimenting blood was
pipetted off and heated to 59°C. for twenty minutes to coagulate
this protein. It was then filtered, and added again to the
corpuscles, but no differencs in the sedimentation rate was

noted.




17.

In 1927 RHODIN,(lll)working on scarlet fever, found
that the globulin content sometimes showed a marked agreement
with the sedimentation rate, but in other cases there was not
such marked agreement, though always a recognisable relation.

In 1928 PINNER, KNOWLTON and KELLY,(loé)in 218 blood
samples, could not find a "lawful" relation between the sedi-
mentation rate and the fibrinogen content, either in normal or
tuberculous patients. They criticised Starlinger's experiment
(see above) on the grounds that Kaolin absorbs other substances
besides fibrinogen, and brings about decided changes in the

elsctric potential of the plasma.

In 1929 GREISHEIMER, JOHNSTONE and RYAN(45)found that

the sedimentation rate was faster in women than in men, while
the fibrin content was lower in women than in men. For this
reason, alﬁhough they found that as the fibrin content increased
the sedimentation rate became more rapid, they were not con-
vinced that the fibrin content was the causal factor of
increased sedimentation rate. One of the authors, GREISHEIMER,
working on this occasion with WARWICK and WALTON,(47)on a series
of 100 boys and girls between seven and seventeen years of age,
found the correlation coefficient between the fibrin content
and the sedimentation index (fall in one hour) "significant."

In 1930 ERNSTENE,(Zg)Working on cases of rheumatic

infection, observed a general parallelism throughout the course

of the dilsease between the plasma fibrinogen content and the
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sedimentation rate, corrected for cell volume.

ROCHE,(llg)in 1932, working on pulmonary tuberculosis,
considered that increase of fibrinogen and serum globulin in
the blood plasma was probably the most important factor in the
production of an increased rate.

In 1933 REES-WALTON(los)observed a slow sedimentation
rate in certain cases of liver disease; but in other identical
cases, a rapid rate. The slow rate was suggested to be due to
deficient fibrinogen formation, but he did not get any diminu-
tion in the blood fibrinogen in his cases.

In 1934 CHERRY(ll)found an increase of the plasma fibrin
and glo?gé%n in rapidly sedimenting bloods, and GILLIGAN and
ERNSTENE found a striking correlation between the quantity of
plasma fibrinogen and the sedimentation rate in rheumatic fever.

ALDRED~-BROWN and MUNRO,(l) in 1935, compared a group
of subjects suffering from chronic rheumatic disorders with a
group of healthy young adults, and found that in the former
group there were a large percentage of cases with an albumin
value below the minimum value in the latter group; and a large
percentage of cases with fibrinogen and globulin values above
-the maximum value in the latter group.

In 1936 COBURN and KAPP,(ls)following experiments in
which they modified normal plasma by adding protein fractions

isolated from the blood of normal individuals and patients with

rheumatism, concluded that the increased sedimentation rate in
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acute rheumatism was caused by an increase in plasma fibrinogen
and globulin. They also suggested that the increase of fibrino-
gen might be a direct response of the reticulo-endothelial cells

to stimulation.

(b) The Influence of the ELECTRIC CHARGE of the Red (Cells.

That the electric charge of the corpuscles must be taken
into account with regard to the stabllity of their suspensions

is proved by the fact that corpuscles migrate in an electric

(23)
field (FAHRAEUS). As this migration in plasma or serum

takes place towards the anode, the corpuscles are considered %o
be charged with negative electricity, and so repel eachother. <

The maintenance of the electric charge is thus the principal
(48

stabilising factor (HADEN and ORR )). Agglutination of the

corpuscles occurs when the difference in potential between them

and the medium in which they are suspended falls to a certain

point (NORTHROP and FREUND;(88)

(14)

PONDER, however, showed that there was an exception to this

OLIVER and BARNARD(®9)).

ruling in the case of magnesium and calcium chlorides, which
reduce the potential difference, and yet do not cause agglutin-
ation. In general, however, it may be said that anything which
allows the cells to lose their electric charge will lead to
agglutination, and thus to an increased rate of sedimentation
(PaynE(92)),

HOBER and MOND, (%8)in 1922, found that the negative
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charge of the red blood cells was greater in a solution of

albumin, less in serum globulin, and still less in fibrinogen.

Since then, several observers (e.g. FROSCH,(Sz) POPPER and
(48) '
KREINDLER,(105) HADEN and ORR ) have observed that the plasma

fibrinogen and, to a lesser extent, the plasma globulin, allow
the red cells to lose their electric charge; and in this way
lead o more rapid agglutination, and thus to an increased rate
of gsedimentation. Frosch, Popper and Kreindler, and also ZUNZ(lSV)
considered that the increase in fibrinogen and globulin was
accompanied by a lowering of the surface tension of the plasma;
but on the other hand, CLARK,(14) and REYNER,(llo)from their
experiments, belisved that the surface tension was higher with

a slow sedimentation rate than with a rapid one.

Other Factors suggested as having an Influence on
Sedimentation.

(¢) Blood Chloresterol.

KﬁRTEN(ev)in 1920 suggested increase in the blood

chloresterol as a cause of increased sedimentation rate, and

(71) (16) (105)

LASCH, COOPER, and POPPER and KREINDLER have since

found increased rates of sedimentation assoclated with hyper-
chloresterolaemia. PINNER, KNOWLTON and KELLY(loo)performed
140 simultaneous tests of chloresterol content and rate of

sedimentation on 29 persons, and found a relationship in only
10 cases. NEWHAM,(85) in 15 cases with a rapid sedimentation

rate, found an increased blood chloresterol in only one case;
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(87) '
and NITZESCU and GAVRILA, in 32 cases of diabetes,

discovered no relation between hyperchloresterolaemia and

the sedimentation rate.

(d) Blood Sugar.

caErrY(11) observed that the glucose tolerance test
showed & decreased sedimentation rate with increase in the
blood sugar percentage in controls, while the reverse appeared

125
to occur in diasbetics. Van ANTWERP( )

added a solution of
dextrose to blood in process of sedimentation, but this was

not productive of results.

(e) Serum Calcium.

83
MURAKAMI and YAMAGUCHI( )found a certain relationship

between the rapidity of the sedimentation rate and thé serum
calcium - when the sedimentation was rapid the serum calcium

was relatively low, and vice versa.

(f) Blood Carbon Dioxide.
(81)

MORA and GAULT observed that the sedimentation rate
was reduced by bubbling carbon dioxide through citrated blood
prior to placing it in the sedimentation tube, whereas by
using oxygen the rate was increased. In congestive heart

failure, where there is an excess of carbon dioxide in the

93
blood, meny observers (e.g. WoOD,(135) pAYNE ana scHLESINGEé) )




have found a slowing of the sedimentation rate.

Summary.

It would eppear that the most generally accepted
theory as to the causation of an increased rate of

sedimentation is as follows:-

The rate of sedimentation depends largely on the

size of the particles involved, and therefore it will be

" incressed by any factor which causes the cells to

agglutinate and form larger units. Broadly speaking,
anything which allows the red cells to lose their electric
charge will allow them to agglutinate. The plasma
fibrinogen and globulin are both proteins which tend to
allow the cells to discharge their electricity, whereas
the plesma albumin acts in an opposite manmner. Aﬁ
increase in the fibrinogen or e decrease in the salbumin-
globulin ratio will therefore tend to increase the
sedimentation rate, snd one or both of these changes

are commonly found in practice when the rate is increased.

The question of the influence of anaemia on the

rate is discussed later.

22.
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METHODS .

One of the most unfortunaete features of the Sedimenta-
tion Reaction is the lack of any one genersally accepted method
of performing it. Thus the observer is faced with a wide
variety of methods, for each of which its sponsor makes high
claims. It is true that all these methods have a common
basis, nawmely, a column of blood which has been prevented
from clotting} but it has been found impossible to correlate
exsctly the findings by one method wWith those by another.

The methods fall into two mein groups, according to
whether venepuncture is necessary, or whether & drop of blood
obtained from the ear or the finger is sufficient. The
former are known as the MACROMETHODS, and the latter as the
MICROMETHODSS and it is now proposed to give a short summery

- of the better known methods in each group.

A. THE MACROMETHODS .

(23)

1l. The Fahrseus ljacromethod.

In this, the original "modern" method, blood is
obtaeined from one of the arm veins by means of a puncture
needle, and is teken up directly in test tubes, to which 2
c.c. of a 2 per cent. sodium citrate solution has been added.
These tubes are 17 centimetres in length, and about 9 milli-
metres in internsl diameter; and are marked for 10 c.c. of

contents, the mark lying at about 2 centimetres from the tube
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mouth. Blood-letting is stopped as soon as the fluid has |
reached the 10 cm. mark; therefore the ratio of citrate solu-
tion to blood is as 4, and the height of the citrate-blood
mixture gbout 150 millimetres. After inverting the tube
several times, to obtain thorough mixing, it is pleced in a
verticel position. The sinking speed is obtained through
measuring after a certain time the height of the clear plasms
layer. PFahraeus read his results at the end of one hour.

The normal values are given by Fahreaeus as follows:-

Table 2.
MEN WOMEN
mm.in one hour mm.in one hour
Maximum 2.0 29.0‘
Minimum 0.5 2.0
Average 5.3 7.4
No. of subjects 82 61
(129)

2. The Westergren Macromethod.

This technique is based on Fahraeus', but is modified
to cause less interference with the patient.

A record syringe, holding about 1.2 c.c., is supplied
with a little catch, effective on the piston. Into this
syringe a solution of sodium citrate (3.8 per cent.) is drawn

up, the needle put on, and the piston then pushed out till the
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catch clasps, the citrate solution now filling one-fifth of
the whole volume. A vein is now punctured, and the syringe
filled with blood. When the piston is entirely extended,

the contents are immediately emptied into a little test tube
holding about 2 é.c., which is at once reversed a few times.
The blood is then sucked up into the glass pipette where the
sedimentation is to take place. These glass tubes, well
cleaned and dried, are 30 cm. long, with an internal diameter
of about 2.5 mm., and have the lower end drawn out to a very
narrow point, as short as possible. 200 mm. from the bottom
there is & mark - when filled up to this the pipette holds
about 1 c.c. The blood is sucked up from the test-tube

and allowed to run back at least five times. Finally, the
blood is sucked up to the mark, and the filled tube is placed
vertically into a stand, where a steel spring presses the
pipette with the lower end against s pad of indiarubber.

The time is noted.

Readings of the height of the layer of plasme, in
millimetres, are taken at the end of one, two, and twenty-four
hours.

Fahraeus himself pointed out the advantage of this
method - that a high blood column is obtained with a relatively
Small amount of blood, and thus "daily tests are possible."
The method has been used by a large number of investigators

of different nationalities, most of whom considered it necessary
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to make slight modifications. A modification popular in this

country has been described by CBOCKET,(IV)

HILL,(43)and, as it is the macromethod in use at the Royal

and also by GRAY-

Hospital for Sick Children, Glasgow, it will be described
in full.

Into & 2 c.c. record syringe is drawn O.4 c.c. of 3.8
per cent. sodium citrate solution, followed by l.6 c.c. of
blood, thus reaching the 2 c.c. mark. The contents of the
syringe are discharged into an ordinary Wassermann tube, and
there mixed. The citrated blood is then sucked up into a
1l c.c. pipette, of 2-3 mm. internal diameter, and graduated
in hundredths, until the top of the Dblood column reaches the
"0" mark. The top of the pipette is now sealed by means of a
cork or plasticene, and the pipette is placed vertically in a
rack. The height of the plasme column is read, in percentage,
at the end of one, two, four and twenty-four hours.

Normal values, as given by various authors, are as
follow: -

Table 3.

POPPER & KREINDIER' 10%) | woonf1%3)| mocmr(112) |crockakt”

Men 3-6 mm. Up to 4 mm.| 1-5%
1—'7 mIno
Women 4-8 mn. Up to 6 mm.| 5-10%

Note:- All these figures are for the values at the end
of one hour, the question of readings at other
intervals being considered later.
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(74)
3. The ITinzenmeier jJacromethod.

This method uses small tubes of 5 mm. diameter, and
6.5 cm. in height; with two marks, one at the level of 1 c.c.,
and the other 18 mm. below this. 0.2 c.c. of 3.8 per cent.
sodium eitrate solution and 0.8 c.c. of blood are aspirated
into & syringe and then poured into one of the tubes up to
the 1 c.c. mark. The time required for the upper level of the
red cells to reach the 18 mm. mark is determined, and the
results are expressed in minutes.

The normal value in men is 1,200-1,400 minutes, and

in women 800-1,000 minutes.

(18)
4, (Qutler's Grephic lMethod.

This method, which is in use mainly in America,
requires sedimentation tubes of at least 5 c.c. capacity,
graduated in one-tenths of a cubic centimetre, easch one centi- -
metre in height, and merked in millimetres. 0.5 c.c. of a
3 per cent. sodium citrate solution is aspirated into a 5 c.c.
syringe, following which blood is taken from an arm vein up
to the 5 c.c. mark. HMixing is effected in the syringe, and
the contents are then poured into the sedimentation tube.
Before reading, the tube is inverted once or twice. The total
Sedimentation of the red blood cells at the end of one hour,
expressed in millimetres, is called by Cutler the "Sedimentation

Index," snd the normal values for this are:-
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In men - 2-8 mm. (average 3-4 mm.).

In women - 2-10 mm. (average 5-6 mm.).

The feature of this method, however, is that the
readings are taken every five minutes during the first hour,

(114)

and the results graphed. Cutler gquotes ROTHE as dividing

the sedimentation reaction into three distinct phases:-
1. Preagglutination Period, with slow sedimentation.
2. Agglutination Period, with rapid sedimentation.

3. Period of Packing, when the sedimentation slows again
and finally ceases, because the erythrocytes become
packed in the bottom of the tube as closely as
possible. The number of minutes before this "period
of packing™ sets in Cutler calls the "Sedimentation
Time." The normal is always a matter of hours.

Cutler used his method mainly in cases of pulmonary
tuberculosis, and, in graphing his results, recognised four

main types of curve:-

I. A Horizontal Tine, found in norwmal cases or in the
absolutely quiescent.

II. A Disgonal Line, where the disease was gquiescent.

III. A Diagonal Curve in slightly to moderately active cases.

IV. A Vertical Curve in the moderately to markedly active .
cases.

(Chart 1 shows examples of these curves, not
necessarily from cases of tuberculosis, and
obtained by Landau's microsedimentation method).
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The diagonal line has a sedimentation index falling
outside of normel limits, and a sedimentation time of sixty
minutes or more. In the case of the diagonal curve the sedi-
mentation index falls outside normal limits, but the sedimenta-
tion time is sixty minutes or less. With the vertical curve
the sedimentation index again falls outside normal limits, and
the sedimentation time is always less than sixty minutes. The
sedimentation time and the sedimentation index help td determine
the degree of activity or quiescence. The greater the sedi-
mentation index and the shorter the sedimentation time, the
greater the pathologic activity; the smaller the sedimentation
index and the longer the sedimentation time, the less the
activity. The sedimentation time is of value when it is sixty
minutes or less, but need not be estimated when it is more
than sixty minutes.

In healthy individuals the red cell volume after
complete sedimentation is about 50 per cent. of the totel
volume of blood. In anaemis this volume is naturally reduced,
and this is reflected in the sedimentation index. When the
latter is unusually high, regardless of the character of the
graph, it indicates among other things e small volume of the
red blood cells, and should always suggest anaemia. In this
respect the sedimentation index serves the purpose of the

hesematocrit.

This method of Cutler's has been used by a number of

(66)

observers in the United States (e.g. KILDUFFE, GREISHEIMER(44)

)9,
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most of whom have reported favourably on it. Cutler himself
found a very close resemblance between the clinical findings
and the curve obtained. He has no doubt about the value of his
method, and concludes modestly that "the 'Graphic Method' is
the most informative method that has yet been proposed for the
study of the blood sedimentation test, and should be the method
of choice in all future investigations." PINNER, KNOWLTON and
KELLY,(IOO)however, in a review of the sedimentation test,
especially deride Cutler's method, consider it "unreliable

and misleading,” and say that the transition from & vertical
curve to a horizontal, as the patient improves, is nonsense!

A somewhat similar graphic method, which helped to
influence Cutler, has been used in France by GILBERT, TZANCK
and CABANIS(zV)

Personal observations with the graphic method are

recorded later.

5. The Heematocrit Method.

This is another method in use in the United States, but
apparently mainly confined to that country. It was introduced
by winTrosE.' 1)

The haematocrit is a graduated tube, somewhat less than
11l em. in length, with & uniform bore of about 2.5 mm., and a

flat inside bottom. On this tube & centimetre-millimetre scale

10 em. in length is etched. Along the right side of the scale
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the numbers 1, 2 ---- 10 are marked, commonly from below up,
while on the left side of the scale the numbers O ---- 9 are
etched from above down.

Venous blood is used, with 10 milligrams of dry
potassium oxsglate for every 5 c.c. of blood, as the anti-
coagulant. A pipette with rubber bulb is used to fill the
haematocrit, and the amount of blood required is 0.7 c.c.

The tube is filled to the "0" mark, and the rate of fall read
at the end of oné hour, or as desired.

A self-recording photographic apparatus for use with
this method has been described by SULKOWITCH.(laz)

Wintrobe claims that the advantage of his method is
that the haematocrit can be used to determine other factors as
well as the sedimentation rate, i.e. the "volume of packed red
corpuscles,”™ which he believes to be the most useful criterion
of the degree of snasemia at present available; and the "volume
of packed leucocytes and platelets,™ which gives a rough idea
of the number of these cells in the blood tested. He advo-
cates the use of the haematocrit in routine diagnostic studies,
as giving a clear, comprehensive and accurate macroscopic
picture of the state of the blood.

MILLER,(BG) however, in a report of his dbservations on
the haematocrit method, was doﬁbtful about the accuracy with
which the "volume of packed red cells” can be measured with the
haematocrit, as uncertainty is always present as té the amount

of the suspending medium contained in the interstices between
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the cells in the deposit.

Normel values for this method are not given.

6. TForman's Method.

This is another method of combining the sedimentation
test with other tests, in this case the corpuscle volume and

the icterus index. FORMAN(zﬁ)

uses the ordinaery Sahli haemo-
globinometer as follows:-

A 5 per cent. sodium citrate solution is run into a
Sahli haemoglobinometer up to the "30" mark, following which
the tube is filled to the "100" merk with the patient's blood,
and inverted several times. Readings of the height of the red
cells are made at half and one hour. A reading at the end of
24 hours is made to get the corpuscle volume, and the super-

natant serum is then used to estimate the amount of bilirubin

in- the blood.

Remarks on the Macromethods.

The above gives particulars of only a few of the more
widely differing macromethods, but it will be seen that the
choice is wide and varied. GREISHEIMER, TRELOAR and RYAN,(46)
in an attempt to draw up transformation tables for the various
methods, took simultaneous sedimentation tests of 200 patients

by means of the Cutler, Westergren and Linzenmeier techniques,

which three methods they considered to have the grestest
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following. They found that the Linzenmeier technique gave,

on the average, indices of a lower magnitude than those by

the other two methods, while the Westergren gave indices of
the highest average value. Blood sedimented relatively faster
in the first hour by the Cutler method than by the Linzenmeier
method, while it was much slower in the long, narrow ¥Westergren
pipette. They concluded that the average sedimentation in one
hour for ™normal" subjects appeared to be reasonably concordant
for the three methods, but it was clear that sedimentation
measures for human blood are, in part, specific for the tech-
nique employed.

TOWNSEND and ROGERS,(124)in a similar study of the same
three methods, early discarded the Linzenmeier method on the
ground of inconvenience. The Westergren method required far
less time and gave more satisfactory results, while the Cutler
method took more time, but gave the best results, especially

in tuberculosis.

It may be said that the Westergren method has an

 immeasurably gresaster popularity in all countries than any of
the other macromethods, and has the undoubted advantages of
being relatively easy and simple to perform, and giving a high
column of blood for the relatively smell quantity required.
Its accuracy would appear to be at least equal to that of the

other methods.
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B. THE MICROMETHODS .

1. The Fahreeus' Micromethod.

As with the macromethods, so with the micromethods,
Robin FAHRAEUS(zz)has the credit of describing the first
micromethod.

His apparatus consists of a very small glass syringe,
with a metal piston, which can be pushed out on a level with
the mouth of the syringe. Sodium citrate solution is first
drawn into the syringe to one-fifth of its volume, following
which the mouth of the syringe is dipped in blood from a
pricked finger, and the piston drawn fully up. UMixing is
performed by pushing up and down the piston some few times.
The syringe is then hung up vertically, mouth downwards, the
blood-column obtained having & height of 25 mm. The reading-
off is effected at the end of twenty minutes by the aid of a
millimeter measure to be found on the outside of the glass tube.

Normal values for the method are not given.

2. The Langer-Schmidt Micromethod.(70)

In this method sedimentation tubes of 2.5 mm. dismeter,
and with & blood column 25 mm. in height, are used. A 5 per
cent. solution of sodium citrate is sucked up the tube to a
certain mark, and blood (0.12 c.c.) taken from the lobe of the
ear is added. The mixture is blown out on to a small porcelain

dish, thoroughly mixed, and then sucked up into the sedimentation
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tube to the mark "Q". The tube is now placed in & little test
tube with some meréury at the bottom, and this is set in a rack.
The result is read in one hour.

Values: -

Normal 0-10 mm.

High 12-15 mm.

Very high 15-25 mm.

. (121)
3. The Strom Micromethod.

This is another micromethod of Scandinavisn origin,
and is mentioned because figures are given comparing its values
with those obtained by the Westergren method. In it, pipettes
sre used 200 mm. in length, end with an internal diameter of
1 mm. The normsal values are given as 1-3 mm. for men, and 4-8
mmn. for women and children.

(19)
4. The Cutler licromethod.

This micromethod is intended for use with graphs, as
described in the same author's macromethod (above).

A 1l c.c. storage tube is first filled with 3 per cent.
godium citrate solution and then emptied, the citrate solution
left on the walls of the tube being sufficient to prevent
clotting. Blood is then collected in the storage tube, from
a finger-p;ncture, until the tube is half-filled (about 0.5 c.c.).

A pipette, of 2.5 mm. internal diemeter end heaving graduations
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from O to 50 mm. engraved‘on its stem, is now filled to the "Q"
markx from the blood-citrate mixture in the storage tube. A
spring-clip is applied to the pipette, closing the lower emnd,
and the pipette is then fixed in a rack.

Readings, as with Cutler's macromethod, are taken of
the position of the sedimenting column of red cells every five
minutes up to one hour, and conclusions as to the normsality
of the sedimentation rate drawn from the resulting grephs.

A photographic method of recording results by this

method has recently been described by LEE.(72)

(92)
5. Payne's Micromethod.

This is the micromethod devised and used by the bio-
chemist to the Royal Hospital for Siek Children, ILondon. His
apparatus consists of a 1 c.c. pipette graduated in 0.01 c.cs.}
& block of wood with plasticene on it, and thin capillary tubing
with an internal bore of between 1.6 mm. and 1.9 mm., cut into
lengths of about 12 cm., with a mark at exactly 10 cm. from
one end.

Into the pipette is drawn 0.1 c.c. of 3.8 per cent.
sodium citrate solution, followed by blood from the finger or
ear to 0.5 c.c. The blood and citrete are discharged on to a
glass capsule, mixed, and drawn up into the pipette again.

One of the capillery tubes is now placed horizontally on the
Plasticene, and blood run into it up to the 10 cm. mark.

Still horizontel, the capillary tube is pushed into the
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plasticene and reised into & vertical position. The height of
the plasma layer above the blood-cell column is measured in
millimetres at the end of one hour. The normal reading lies
between 3 mm. end 6 mm., while readings over 10 mm. are con-
sidered abnormal.

In using this method, Bruce PERRY‘45)found difficulty
in obtaining 0.5 c.c. of blood from the finger-tip, and made
the following modifications:-

0.03 c.c. of isotonic sodium citrate solution is drawn
into a 0.2 c¢.c. pipette, followed by 0.12 c.c. of blood,
making 0.15 c.c. of blood and citrate mixture. The mixture is
ejected into a small glass bottle and well shakemn. Capillary
tubing of 0.5 mm. bore is used as a sedimentation tube, as
described by Payne.

A similar method has been recently described by

4
HARVEY and HAMILTON( °)

of Edinburgh, who use capillary vaccine
lymph tubes of standard and uniform bore (1.1 mm.) with a
blood column 7 cm. in length. After recording the sedimenta-
tion rate in millimetres at the end of one hour, they place
the capillary tubes in an ordinary centrifuge tube, and
centrifuge to a constant volume, in order to correct for cell
volume in cases of anaemia.

6. The ILinzenmeier-Raunert Micromethod.(75)

This method employs capillary tubes having a length

of 287 cm., and & breadth of 1 mm., with an ampulla gt the
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upper end. Five per cent. sodium citrate solution is sucked

up to the first mark on the tube; then the tube is laid flat

on the table and blood is admitted to & second mark, giving

a column of fluid 62.5 mm. in length. Mixing is performed by

drawing the column of fluid into the

empulla three times,

after which the tube is placed in & rack and sedimentation

allowed to proceed. The height of the plasma is read off in

millimetres at the end of one hour.

The suthors recommend

reduction of the discovered height of the plasma to & value

corresponding to a blood column 50 mm. in height, in order to

be independent of variations in the height of the real column,

thus: -
Height of the resl column = 60 mm.
Discovered height of plasme = 12 mm.
Unknown value = X mm.
x _ 12
50 60
... X = 10 mm.

Landasu's Modification.

The method which I have personsally adopted is a

modification of the above introduced

by Albin LANDAU(68) of

Sweden. His spparstus consists of capillary tubes 12 em. in

length and 1 mm. in internal dismeter; with two marks, one

at 12.5 mm. and the other at 62.5 mm. from the point. Above

the upper mark there is an ampulla.

A metal check syringe
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with a screw piston is used for drawing up and mixing the blood.
At the end of the metal cylinder of the syringe is a perforated
rubber plug, the opening in which can be varied slightly by

means of a screw collar.

fethod of Testing.

1. Pit the capillary tube into the check syringe.

2. Dreaw up 5 per cent. sodium citrate solution by screwing
the piston rod till the lower mark is reached.

3. Puncture the ear, finger or heel for blood.

4, screw up blood until the upper meniscus of the column
corresponds with the upper mark on the tube.
(Approximately 0.2 c.c. of blood is required).

This is easily done with one hand, grasping the
syringe like a dagger, and menipulating the screw
with the thumb and forefinger.

5. After washing the mouthpiece of the cepillery tube, screw
the citrated blood up into the ampulla, but not
completely.

6. Mix by screwing the blood slowly down into the capillary
tube, and drawing it up twice into the ampulla.

7. Scerew the column down again into the capillary tube,
close the opening of the tube with a finger, remove
the tube from the syringe, and place it in the rack.
Rubber packings at the base of this reck are fitted
into strongly elastic ground-in metsl cylinders,
which slide easily and press the tubes firmly against
the packings at the top of the rack, which are adjust-
able. This ensures that the tubes are securely
fastened and cennot slip out in transport.

The result is read off in millimetres after one hour.
In employing the check syringe very little citrated blood

adheres, as a rule, to the glass sides, and therefore the
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reduction of values as recommended by Linzenmeier for his

method is unnecessary.

Table 4.

Classification of Readings.

High

Over 25 mm.

Linzenmeier- Landsau.
Raunert.
Normal values (children under 2 yrs.) 1-5 mm. 1-6 mnm.
" (children over 2 yrs.) 1-8 mm. 1-9 mm.
Slightly incieased 6-14 mm. 10-15 mm.
Fairly’high 15-25 mm. 16-30 mmn.

Over 30 mm.

A feature of Landau's modification is the ease with

which the blood can be transported, and the test set up, within

a period of six hours, at the operator's convenience.

In order

to do this, the blood is mixed as usual and the tube set in the

rack. When it is wished to carry out the sedimentation the

following procedure is followed:-

1. Remove the capillary tube from the rack, a finger
placed over the upper end preventing the blood from

escaping.

2. Hold the upper end of the tube between the thumb

snd the forefinger; while rapidly rotating it around
its longitudinal axis, keep inclining it, so that
the column of blood slides backward and forward in

it ten times in esach direction.
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3. Open the valve on the check syringe (this is a small
hole in the side of the syringe, normally closed by
a rubber ring), fix the tube in the syringe and
close the valve.

4., Mix in the ampullas by three suctions as described

already, place the tube in the rack, and read off
after an hour.

Remarks on the Kicromethods.

As was the case with the macromethods, the micromethods
described above are only a representative selection, the actual
number in use being much greater. The amount of work done with
the micromethods, however, is infinitesimsl compared with that
done with the macromethods, and each micromethod worker tends
to have a method, or a modification of a method, of his own.

As will be seen from the table, the micromethods differ widely
in the height of the column of Dblood used, the internsal dia-
meter (to a lesser extent), and in the amount of blood required
(see Table 5). It will be noted, however, that the normal
values for practically all the micromethods resemble one another
closely. The abnormel values are rather more affected by the
choice of method.

The gquestion of the influence of the height of the
blood column and the internal diameter will be discussed later,
but a practical point of great importance in choosing & miero-
method lies in the amount of blood required. To obtein 0.5 c.c.

from the ear, finger or heel of the average child, as required



Table 5.

Comparison of Micromethods.

4z2.

Amount of
Method. Height of | Internal blood Normal
column. diameter |required |[reading
Fahraeus 25 mm. - - -
Langer-Schmid?t 25 mm. 2.5 mm. |0.12 c.c. | 0-10 mm.
Strom 100 mm. 1 mm. - 1-8 mm.
Cutler 50 mm. 2.5 mm. | 0.5 c.cC. Graphic.
Payne ) 100 mm. |1.6-1.9mm.|0.5 c.c. | 0-10 mam.
Perry 100 mm. 0«5 mm. [0.12 cec. | 0-10 mm.
Harvey & Hamilton 70 mm. 1.1 mmnm. - -
Linzenmeier-Raunert 50 mm. 1 mm. 0.2 c.cC. 1-8 mm.
Lendau 60 mm. 1 mm. 0.2 c.c. 1-9 mm.

by the Cutler and Payne methods, is a matter of some diffi-

culty. PERRY,

(9

5)

modified Payne's method for this reason.

whose work wes done on rheumatic children,

To be of real wvalue,

a method must be capeble of use in practically every case,

irrespective of age; and this, to my mind, rules out the

Cutler and Payne methods.

The Fahraeus

interest as being the first micromethod described.

method is mainly of

The Langer-schmidt, Perry and Hemilton and Harvey

methods all require practice and dexterity to perform,

their accuracy is largely dependent on the operstor.

Linzenmeier-Raunert method has salso this disadvantage,

and
The

which,
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however, is almost completely overcome by the introduction of
the check syringe by Landau.

It is my opinion that the method described by ILandau
ig the micromethod of choice, for the following reasons:-

1. The information given by it would appear to be at
least as reliable as that given by any other micromethod.

2. It is simple to perform.
3. Readings need not be tsken immedistely, but the
sedimentation tubes may be transported, set up, and
read later.
The apparatus can be obtained from "Rudolph Grave,
Malmskillnadsgatan 48 C., Stockholm,”" at a cost of approximately
£3.

The Optimum Time for Reading the Sedimentation.

This, agein, is a point on which opinions differ.
FAHRAEUS(ZB)pointe& out that, if the sedimentation tubes were
of unlimited length, the velocity of sedimentation would be
retained for an unlimited period of time, but since, for
practical reasons, we must confine ourselves to shorter tubes,
there came a moment when the red cells were packed at the
bottom of the tube. ILong before this, however, a decrease,
varying in different blood tests, in the sinking velocity
took place; and it was not possible to take a reading at any
time, and thereafter transfer the values obtsined to a certain

period of time, by meens of & simple calculation. The most
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detailed representation was obtained from readings at intervals
during the sinking, but the trouble involved did not give com-

mensurate results, and therefore Fahreseus fixed the time of

ONE HOUR, since, at the end of that time, sedimentation had in

every case proceeded sufficiently far to give readable results,
but was never finished.

(129)in his study of the sedimentation test,

WES TERGREN,
found good reasons for the contention of Fahraeus that the
study of the sedimentation while still proceeding was the most
valuable; and considered that the observetion at the end of
one hour gave a fairly good idea of the stability. His con-
clusion, however, was thét "when stating the height of the
layer of plasma at the end of one, two and twenty-four hours,
the suspension stability is expressed with sufficient precision.”
Several observers, e.g. ZECKWER and GOODELL,(1%6)
CARVAIHO and FERREIRA de KIRA fils, 10 consider the twenty-
four hour reading to be of no practical value. Some suthors,
such as GRAY—HILL,(ég)and HUNT(59)consider that the important
readings are those taken at the end of one and two hours, and
the latter author has evolved a graph for obtaining the correct

sedimentation rate from these readings. Another way of obtain-

ing the latter is afforded by KATZ(64) formula: -

]
31 + 1?
5 = The Sedimentation Rate
(where 81 = sedimentation at the end of 1 hour,

52 sedimentation at the end of 2 hours).
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66
Certain American authors, e.g. KIIDUFFE,( )

HASKINS(5O) et alia., consider that one hour is too long,
and advocate periods varying from 15 to 45 minutes. In
Germany, HENKEL(52)suggested that the blood be centrifuged
for five minutes at 1,100 revolutions per minute, and the
degree of sedimentation then noted, thus eliminating the time
factor.

The vast majority of authors, however, have accepted
the one hour reading, and no convincing proof has been brought
forward that readings taken after the hour give further in-

formation.

Immediate and Delayed Readings.

The advantage of a method which would enable a test
to be setvup and read a few hours after blood has been taken,
without altering the result, is obvious. Very few suthors
have considered this point, although without it the test would
have little practical value outside of a hospital. WESTERGRE%gg)
noted that in his test-tubes the citrated blood could be kept
for some time, before the capacity for sedimentation was tried.
He considered that to keep the blood for a period up to five
or gix hours was without consequence, but that, after about
twenty-four hours, the power of sedimentation was, as & rule,

(18)

obviously reduced. CUTLER said thet his tubes could be

allowed to stand for ten hours without any significant change
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or alteration in the character of the graph. HARVEY and
HAMILTON(49)found that one difficulty which they found impossible
to surmount was the necessity for the test to be carried through
at the bedside. Their capillary tubes could not be carried
about, although they believed that this would meke no difference
in the reading. They considered that preservation of the
citrated blood seemed to have the effect of slowing the sedi-
mentation rate. LAHDAU(GB)performed e series of 134 tests
immediately, and agasin after 6 hours, and found, at the most,

a difference of 2-3 mm. In 90 per cent. of the cases the
difference did not exceed 2 mm.

Certain personal observations regarding this are

recorded later.

llacromethod versus Micromethod.

The question arises as to whether the macromethod or
the micromethod is the beg%; from 811 points of view, for
general use. This again is a matter on which opinions differ
widely. Many of those who use a macromethod dismiss micro-
methods with & word. FAHRABEUS, for example, when describing
his micromethod, said that he was unsble to recommend it, as
| its fault, which he believed would probably make every micro-
method inferior, was that the blood column did not become

(64).

sufficiently high. Similarly, KATZ and LEFFKCWITZ, in their

survey of the sedimentation test, considered thet the micro-
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methods were inferior to the macromethods.

Few of those who dislike the micromethods appear to
have had much practical experience of them, and their objections
are meinly based on theoretical reasoning. The advocates of
the micromethods, on the other hand, have, in many cases, com-
pared both types of method.

MORRISS and RUBIN(82)

nade a series of tests using
tubes of various diameters such &s 0.2 c.c., 0.1 c.c., pipettes,
and capillary tubing. They found that the smaller tubes gave

a slightly higher percentage reading than the standard method,
the differences increasing with the decrease in diameter of

the tube - capillary tubes being unsatisfactory. With regard

to the latter point, PERRY(95)pointed out that one objection to
the use of capillary tubing of small bore was that, if the
sedimentation rate was rapid, the boundary line between the
clear supernatant plasma and the sedimented red cells was in
some cases blurred. This, however, occurred only in the minority
of cases, and solely in those in which the rate was rapid, and
where accuracy of reading to 2-3 mm. was not essential.

Morriss and Rubin concluded that, while on the whole
the micromethod was not as reliasble as the standard macromethod,
it was sufficiently so to be employed with confidence for
clinical purposes. —

GUTIER(lg)oompared his macro- with his micromethod,

found the results were very close, and concluded therefore that
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the latter was as reliable as the former.

BEAUMONT snd MAYCOCK' %) performed simultaneous tests
with the Westergren, and Zeckwer and Goodell techmiques, and
also wWith an unspecified micromethod, which involved the use
of & capillary pipette graduated from 1-100 mm., with a bore
of 1.13 mm. No constant discrepancy was discovered between
the readings of'the three methods, but the technique of the
micromethod was complicated, and difficulty was found in
obtaining sufficient blood to carry it out.

Comparing his micromethod with Westergren's macro-

(121)

method STRBM found that the results were roughly comparsable

in the following relation:-

Westergren _ 3
Strom 2

Below 35 mm. the readings were close, but over 35 mm. the
micromethod tended to lag behind Westergren's (see Table 6).
Table 6.

comparison of Velues by the Westergren and Strdém Techniques.

Sedimentation Rate Sedimentation Rate
(Westergren). (strom) .

0-35 min. 0-35 mm.
35~50 mm. ' 35-45 mm.
50-60 mm. 45-50 mm.
60-75 m. 50.55 mm.
75-95 mm. 55-60 mm.
> 95 mm. | > 60 mm.
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(80)
FRIEDLANDER, working with the Langer-Schmidt

technique, found thet the values with this method were pro-
portionate to the Westergren macromethod values.

PETERMAN and SEEGAR,(ge)working on children, used the
Westergren method, and found that the great difficulty was to
obtain blood for even one sedimentation test in really ill
children.

LANDAU(GB)pointed out the disadvantage of venipuncture
in corpulent people, young children, and babies; and emphasised
enother important factor in children, namely spprehension,
which was very marked in venipuncture. He conducted simul-
taneous tests by his method and'by Westergren's, on the same
patient, in 300 cases. The lower values corresponded fairly
well, but the higher values showed greater differences, and
it was found impossible to reduce the different methods to
common values.

Personal ohservations, recorded later, agree with

those of Landsu.

The conclusion, therefore, would appear to be that
the macromethods are more effective for the higher values than
the mieromethods, but that for practical purposes the micro-

method values are sufficient.
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Necessity for Repeated Tests.

Several observers have emphasised the fallacy of
drawing deductions from a single observation of the sedimenta-

tion rate, which is of "little value in diagnosis and of no

(96) (68)

value in prognosis™ (PETERMAN and SEEGAR ). Both LANDAU
and ven ANTWERP' +2%) pointed out that a repeated test will
usually give the correct reading, but that occasionally such
repeated tests show a consistently raised reading, where a
normal reading was expected, and that in these cases & careful
search should be made for some underlying cause.
WESTERGREN(lzg)has observed isolated cases with

occasional unexpectedly small values, and suggests here the

possibility of a technical fault, as yet unknown.

P el e
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FACTORS INFIUENCING THE SEDIMENTATION RATH.

1. Aaeo
The blood of the new-born infant shows the least

sedimenting properties (FarmAEvS, 2®) mmms-warror, 10

REIOHEL(107)). IEVY—SOLAL,(75)Working with blood from the
mother's vein and from the infant's cord respectively, found,
in 78 cases, that the average maternal sedimentation rate was
65 compared with an average foetal rate of 1.5.

After birth the rate gradually increases until adult
life, as is illustrated by the sccompanying table (mTable 7)

. - _(68)
given by TLANDAU.

Average Normal Values in Children (Tandau).

AGE AVERAGE S.R.
Birth to 1 week old 1l mm.
2 weeks to 3 weeks old 2 mm.
One month to 1 yesar old S mm.
1 year to 5 years old 3 mm.
Over 5 years old 3-4 mm.
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2. Sex.

In adults the rate is usually slightly higher in
women than in men, s difference which is more merked when
pregnancy is present (FaHRAEUS,(2%) rEms-wazrow,(108) crmIs-
HEIMER(44)). In children, however, there is no such difference
between the sexes (REICHEL,(lov) GREISHEILER, WARWICK and
WALTON(47)). The last-nsmed suthors consider that apparently
some change occurs at the sge of puberty or shortly thereafter,

which is responsible for the sexual differentiation in the

case of adults.

3. Climate.

Climate is not considered by many observers to have
any effect upon the sedimentation rate, but HOVERSON and
PETERSEN(58)in America have suggested that daily varistions
in the sedimentation rate, found by them in twelve patients
suffering from general paralysis of the insane, were due to
meteorologic conditions.

ROCHE’(llz)

working with cases of pulmonary tubercu-
losis, found thet altitude had the effect of slowing the
sedimentation rate, and considered that this was due to

the diminution in the total mass of blood leading to an

apparent increase of the red cells.
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4. Height of the Sedimentsation Tube.

The longer the sedimentation tube, the greater is
the distance traversed by the sedimenting red corpuscles, and
therefore the higher are the values obtained in rapidly

sedimenting bloods (FAHRAEUS,(ZZ) (129)

(155)).

WESTERGREL, WINTROBE

and TANDSBERG Practical requirements, however, limit
the size of the sedimentation tube, and the scale required
has to be regarded as an empirical one. A reading of, say,
35 mm. with & Tandau tube, would be many times greater with

a tube of twice the height. MAIA,‘yV)

working with tubes of
verying heights, found considerable differences in the sedi-
mentatidn rate, which did not occur when tubes of uniform
height were used. His findings are in accordance with those
of other observers, and it would seem advisable that the |

height of the blood column used should be uniform.

5. Bore of the Sedimentation Tube.

Most observers consider that tubes of more than 2 mm.
internsl diameter sre suitable for the test, but there is a
difference of opinion as to whether tubes of less than this
diameter are sufficiently relisble. WINTROBE and LANDSBER&lBa)
considered that tubes less than 2 mm. in internal diameter
were unssgbtisfectory because of uneven sedimentations and

(77)

MATA found marked differences in the sedimentation rate

with tubes of 1 mm. internal dismeter or less. HARVEY and
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(49)
HAMILTON, however, pointed out that the test was one of

relative rather than absolute fall, and that the calibre of
the tubes was therefore unimportant. They found that sedi-
mentation was more rapid and easier in capillary tubes.

LAHDAU,(68)

in about 9,000 tests, found only a small number
where the sedimentation was uneven, and, by his method, the
test could be repeated with the same sample of blood and &
correct reading obtained. The same author performed simul- .
taneous double tests on the same person in 100 cases, and
found that in values between 1 mm. and 8 mm. the differences
did not exceed 1 mm. in 94 per cent., or 2 mm. in the remain-
ing 6 per cent.j in velues between 9 mm. and 25 mm. the
difference in 92 per cent. did not exceed 2 mm. (4 per cent.
showed & difference of 3 mm., and 4 per cent. a difference

of 4 mm.); and lastly in velues over 25 mm. the differences
in 94 per cent. were not sabove 2 mm., and in 6 per cent., 3 mm.
These differences in no way affected the clinical deductions

from the reading obtained.

6. Inclination of the Sedimentation Tube.

Sedimentation taekes place much more repidly in tubes
(76)

?

ineclined from the vertical, than in vertical tubes (LUNDGREN

(78 1 3
MATA, ) POHDER( 05)). LANDAU(GB)performed double tests in
160 cases, one being set up vertically, and the other at an

angle of 45 degrees. He wished to discover whether, by
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inclining the tube from the vertical, a more speedy reading
could be taken, but discovered that the results in the case
of the obliquely inclined tubes were unsatisfactory. As even
a slight veriation from the vertical will cause & difference
in the rate, all these authors emphasised that, to obtain
uniform results, sedimentation must take plece in strictly

vertical tubes.

7. Anticoagulant.

Sodium citrate solution, in the proportion of omne
part of the solution to four parts of blood, is the anti-
coagulant in most common use, but there is some disagreement

(108)considered

&S to the optimum percentage. REES-WAITCN
that the "usual" sodium citrate concentration of 5 per cent.
wgs much higher than regquired, and might exercise osmotie
influence on the erythrocytes; and he therefore suggested
3.8 per cent. as being more nearly isotonic with the blood.
WESTERGREN(lzg)also used 3.8 per cent., but considered that
variations beteen about 2 per cent. and 5 per cent. had a
very unimportant influence on the sedimentation. PEYRE(97)
used concentrations of 3.5 per cent. and 5 per cent. in g
number of double tests, and found that the sedimentation :ate
and the blood volume were, for all practicel purposes, equal

in both cases.

Some authors are opposed to the dilution with sodium
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citrate, and ERNSTENE,(zz)for example, considered that such
dilution made accurate measurements impossible. OQOther anti-
coagulants which have been advocated are hirudin (RUBIN and
surta(117)) | ana oxalete (zonz(1%8)y. permmu ema sEmesz,(%®)
in their review of the sedinmentation reaction, found wide
variations between the aﬁticdagulants used; which were diffi-
cult to interpret, and did not perallel any other observations.

The position woul@ appear to be that sodium citrate

is the favourite anticoagulant, and that its concentration,

provided that it is uniform for the method used, is nnimportant.

8. Temperature.

Most authors agree that increase of temperature has
the effect of increasing the sedimentation rate (MAIA,(78)
ROCHE(llg)), but that variations in the usuel room temperature
@0 mot play eny practical pert (WestErRGREN,(129) mEms-warrox!10®)

(133) (89)y . mmwEmson, (1) now-

WINTROBE and LANDSBERG, NEWEAM
ever, found that rise of temperature did not alwasys cause an
acceleration of the sedimentation rate in pathologicel cases,
and concluded that where it was desired to trace the vari-
ations in the sedimentation index of the blood of any particular
case over a period of time, it was desirable that the successive

observations should be made at constant temperatures.
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9. Digestion.

It is agreed by those authors who have investigated

15
the subject, e.g. REES-WAITON, T08) (133)

(105)

WINTROBE and LANDSBERG,

POPPER and KREINDIER, that the ingestion of food has no

(68)

influence on the sedimentation rate. TLANDAU investigated
the dsily veriations in the sedimentation rate in 15 cases,
at 2-hourly intervels, and found only a slight variation,
wﬁich was insignificant. There appeared to be a tendency to
get a slightly higher reading in the evening than in the

morning.

10. Source of Blood.

‘ (133) (68)
Both WINTROBE and LANDSBERG, and TLANDAU

found no apprecieble difference in the sedimentation rate of

blood taken from a vein, andtthat teken from a capillary.

1l1. Bxercise.
(23) (129) i
FAHRAEUS and WESTERGREN both considered
that violent exercise might lead to a slight increase of

(133)

rate, but WINTROBE and LANDSBERG ~thought its influence

negligible.

12. Emotion.
(125)
Van AUTWERP found an exceptional rate with

the first test in tuberculous children, while the second test

gave a much lower rate. He considered that.this might be
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due to excitement, and suggested that the latter influenced
the rate either by the outpouring of epinephriné, or by an
increase in the blood sugar. He endeavoured to prove this
theory by adding epinephrine or dextrose to a blood specimen,
and comparing the sedimentation rate obtained with that of a
control blood specimen. Neither experiment was productive

of results.

13. The Red Cell Count.

That a pronounced reduction in the number of red
cells would lead to an increase of the sedimentation rste was

(74
recognised by FAHRAEUS,(BO)

but since then many varying opinions
have been expressed as to the extent of this influence.
The strongest advocate in favour of the importance

of the red cell count was REES—WALTOH,(IGB)

who believed that
correction of the sedimentetion rate for anaemia was essential.
He supported his contenbtion by teking five tubes of 1 c.c. of
blood each, in which he contrived, by means of the addition
or subtraction of plasma, to obtain concentretions of 5, 4, 3,
2, and 1 million of red cells respectively. He found the
sedimentation rate greatly increased as the red cell count
decreased, with a constant rate in the 1,000,000 tube. He
therefore used the 5,000,000 tube as a routine basis for com-
parison of sedimentation rates.

TINTROBE and‘LANDSBERG(lgs)also believed that the

sedimentaticn rate should be ccrrected for the desree of dilution



59 .

(anaemia) or concentration (polycythaemia) of the blood, and

12
advocated the haematocrit method for this purpose. CHUNG,( )

also using the haematocrit method to correct the cell volume

percentage, required from 3 c.c. to 5 ¢c.,c, of blood, HARVEY and
(49) .

HAMILTON used the erythrocyte volume, obtained by centri-

fuging their tubes after reading the sedimentation, to correct
22

the rate for ansemia, ERNSTENE( )also gave a method for

correcting the rate to eliminate the accelerating effect of

anaemia, and believed such correction to be necessary in rheu-

matic fever,

: 111
On the other hand, many observers (e.g. RHODIN.( )

(44) HUI\m',(59))

GREISHEIMER, , have found that there is no constant
relation between the sedimentation rate and the number of red

3
cells. ZECKWER and GOODELL(l 6)considered that the factor of

cell volume was less important than might be supposed, and
WESTERGREN(lzg)belieVed it inconsiderable compared with other
factors such as the plasma protein. RUBIN(lls)made over 100
complete blood counts in conjunction with the sedimentation
rate, and found no relation between the number and haemoglobin
content of the red blood cells and the sedimentation rate. He
considered that with a red cell count between 4 and 5% millions
and a haemoglobin percentage of from 70 to 80, the factor was
of no appreciable importance; while in cases of severe anaemia
the blood picture would probably be of more importance than the
sedimentation rate. WOOD,(lﬁs)in a survey of the sedimentation

reaction in heart disease, did not find that polycythaemia was

of importance in slowing the rate.
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(8) |
BOERNER and FLIPPIN, working with the Westergren method,

made corrections for anaemia as recommended by Walton. They
found that the differences between corrected and uncorrected
bloods were not in any way proportional to the degree of anaemia,
while 8 c.c. to 10 c.c. of blood were required for the correction.
PAYNE and SCHLESINGER(gs)considered Walton's procedure too cumber-
some for general use, and attempted to verify his results with
their own method., Their findings did not confirm Walton's, and
the sedimentation readings gave the most divergent results in

the region of 3 to 5 millions, where the red cell count would
naturally fall in the majority of cases., Similarly PERRY,(gs)
working on rheumatism in children, did not find it necessary to
correct the sedimentation rate for the number of red cells, as
suggested by Ernstene,

Personal observations are recorded later,

14, The Size of the Individual Red Cell.

The slze of the individual red cell does not appear to
(886)
have any influence on the sedimentation rate (NEWHAM and MARTIN,

(133) )
WINTROBE and LANDSBERG ).

15, The Haemoglobin Percentage,

GRAM(42)believed that the difference in the sedimentation

rate between the sexes might be due to difference in the haemo-
globin percentage, and suggested a correction to 100 per cent.
PE:YRE,(98 however, did not find any constant relationship between
the haemoglobin percentage and the sedimentation rate; and

REICHEL(lov)reported a normal rate in secondary anaemias with 50
per cent, haemoglobin.
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A. PERSONAL OBSERVATIONS OF THE LANDAU

MICROSEDIMENTATION METHOD.

Ease of Performance.

Considerable practice is not necessary in order to
become proficient in the use of this method. The introduction
of the check~-syringe makes it possible for the citrate solution,
and later the blood, to be drawn up accurately to the correct
levels and then mixed. The syringe with the tube attached can
easily be held in the right hand, while the piston-rod is
screwed, as required, by the thumb and index finger of that
hand, This leaves the left hand free to hold the ear or heel,
and the procedure can therefore easily be carried out without

the assistance of a second person,

Obtaining of Blood.

The blood required for the test was obtained in older
children from the ear, and in infants from the heel. The
apparatus, as recommended by Landau, contains a guarded Hagedorn
needle, with a spring and catch, The extent of the needle
which will enter the skin can be altered by adjusting the guard.
This needle was found to be satisfactory in obtaining a suitable
quantity of blood, and was preferred by the patients to the use
of the ordinary Hagedorn needle, or a splinter of glass,

A feirly free flow of blood was found to be essential,

as delay in obtaining the requisite amount tended to produce
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clotting of the column of blood in the sedimentation tube, and

rendered the reading valueless.,

Attitude of the Patlient.

Children of from about four years upwards very soon
became accustomed to the method, and in many cases actually
asked for a "jag". This attitude is naturally of great value
where a routine tést is concerned, and means that the possible

effect of emotional disturbance can be practically ruled out.

Breakages.
The only fragile part of the apparatus 1s the tubes.

Some of these lnevitably suffer damage in the course of time;
a particularly susceptible part being the tip. It was found
that fresh tubes, of identical structure, could be made locally

at a moderate figure,

Cleaning of Tubes.

The sedimentation tubes were easily cleaned by rinsing
with water, methylated spirit and ether, in that order; and
dried by blowing a stream of air through the tube by means of
a rubber-bulb, An absolutely dry tube was necessary for

accurate readings.

Readings with Venous and Capillary Blood.

Microsedimentation rates taken with blood from veni-
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puncture, and, at the same time, with blood from the ear, gave
practically identical results. Table 8 shows 10 cases in which

the two readings were performed.

Table 8.

Microsedimentation Rates with Venous and
Capillary Blood.

No. Capillary. Venous., Difference
1 36 mm, 37 mm, 1 mm,
2 12 mm. 11 mm, 1 mm,
3 41 mm, 50.5 mm, 0.5 mm,
4 9 mm. 9 mm, 0 mm,
5 31 mm, 32 mm. 1 mm,.
6 4,5 mm, 4 mm, C.5 mm,
7 39 mm, 40 mm, 1 mm,
8 2 mm, 1.5 mm, 0.5 nm,
9 52 mm, 32 mm, 0O mm,
10 13 mm. 13 mm, 0 mm,

Time of Reading.

The extent of fall at the end of one hour was taken, as
this is the most common practice. In many acute cases equal
information could be obtained from a reading taken at the end of
half-an-hour, as Table 9 shows, but this reading would not be

80 satisfactory in less severe cases,
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Table 9.

Readings at the end of 7 hour and 1 hour.

ACUTE CASES. o SUB-ACUTE and QUIESCENT CASES.

M.-S.R. M.-S.R.
£ hour | 1 hour % hour 1 hour
Rheumatism 23 29 Diabetes 10 18
Tuberculosis 27 32 Icterus 8 22
Pericarditis 34 40 Rheumatism 10 18
Rheumatism 37 - 41 Rheumatism 5 15
Rheumatism 30 35 Chorea 2 8
Pyuria 30 36 Tuberculosis 10 19
Pyuria 37 42 Tuberculosis 12 22

Changing Plasma and Corpuscles.

The experiment of substituting the corpuscles of a
rapidly sedimenting blood for those of a slowly sedimenting
blood, and vice versa, was performed in twelve cases, six of
whom had a high micro-sedimentation rate, and the other six a
normal rate, The blood used was the surplus of the previously
citrated blood from modified Westergren tests, and was contained
in Wassermann tubes, These tubes were centrifuged, and the
corpuscles from one tube screwed up into a Landau tube to fill
one-half of the usual column, while the plasma from the second
tube was screwed up to form the remaining one-half. A second
Landau tube was filled in a reverse manner, Mixing was performed
in the usual way, and readings made-at the end of one hour. The

initiel micro-sedimentation rates were obtained with the same
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previousiy citrated blood, in order to facilitate comparison.
Table 10 gives the results,

It will be seen that, although the experiment was only
a rough one, the sédimenting property appeared to be contained,

without doubt, in the plasma, and not in the corpuscles,

'é{
Initial Micro-sedimentation | "Rapid" corpuscles|"Slow" corpuscles
Rate + "slow" plasma. [+ "rapid" plasma.
Rapid Slow
39 mm. 5 mm, 3 mm, 39 mm,
38,5 nm, 8 mm, 5 mm, 36 mm,
32 mm, 1.5 mm, 5 mm, 55 mm,
32 mm, 14 mm. 9 mm, 36 mm,
28 mm, 4.5 mm, 5 mm, 26 mm,
38 mm, 10 mm, 6 mm, 55 mm,

Application of CUILER 'S GRAPHIC METHOD to the Micro-
sedimentation Rate.

As a matter of interest, readings were taken in a
number of cases at S-minute intervals up to 1 hour. The result-
ing graphs were found to agree with Cutler's description to a

certain extent.

)
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Chart 2 shows:-
(A) A horizontal line from a healthy girl.

(B) A diagonal line from a case of guiescent rheumatism.

‘(C) A disgonal curve from a case of improving broncho-
pneumonia,

(D) A vertical curve from a case of acute rheumatism,

Chart 3 shows four curves from a case of acute rheumatism,
and illustrates the improvement in the curve, as the condition of

the patient improved.

Curve I: This curve was taken shortly after the
' patient was admitted to hospital, when
arthritis and fever were present. The
micro-sedimentation rate was 40 mm, -
e very high reading. '

“Curve II; taken five days later, coincided with a
normal temperature, and no joint pains.
The micro-sedimentation reading was 35 mm,

Curve III: Continued improvement, with absence of-
~ fever and arthritis led, a week later,
to a fall in the micro-sedimentation rate
to 18 mm,, with a correspondingly improved
curve,

Curve IV: This curve was taken one month after
. Curve III, when the child was at the Country
- Branch, and apparently well, The micro-
sedimentation reading at the end of one hour
‘was now 6 mm,
It will be seen that the curves represent the improve-
ment in the sedimentation rate very vividly, but the information

glven by the reading at the end of one hour would appear to be

| At
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quite sufficient indication of the- clinical progress, if less
picturesque. The necessity of taking readings at 5—minute

intervals rules out this method as a practical routine procedure.

Comparison of MACROMETHOD and MICROMETHOD Values.

' By the courtesy of Dr. Ethel Crawford, the values
obtained by the Landau micromethod were compared with those
obtained by Crocket's modification of Westergren's method (for
description see "Methods"). | |

Fifty simultaneous observations were made, and the

results are shown in Table 11.

Table 11.

-Comparison .of Macromethod snd Micromethod Values.

Macromethod Reading.|Micromethod Reading. Number
% mm, of cases
0-5 | o | 12
5-15 8-25 15
15-25 25-39 6
25-35 30-40 6
35-45 . 30-35 3
45-55 . 35-40 3
55-65 | 39-42 5

It was not found possible to make direct comparisons

between the values by the two methods, as sedimentation 1n the

/
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large Westergren tube does not take place proportionately to
sédimentation in the small Landau tube,

Macromethod values between O per cent, and 5 per cent.
are considéred to be normal, énd the table shows that the cor-
responding micromethod values also fell within the normal
limits, 0-10 mm, With a moderate increase in the sedimentation
rate the vaiueé by the two methods again agreed fairly well,

a macro-value of 15 per cent. corresponding with a micro-value

of not more than 256 mm, When the macro-values were greater than
15 per cent. the micro-values were always high, i.e. over 25 mm,,
but there was no Similarity between the values, The highest
value. recorded by the micromethod was 42 mm,.,, but the macromethod
readings rosevas high as 65 per cent.

It is probable that in the acutely ill cases the macro-
method would more accurately represent the variation in the
clinical condition, but this is of doubtful value, and it is
questionable whether the résults obtained would justify the
necessity for venipuncture in a seriously ill child. Of much
ﬁore importance is the finding that normal readings were obtained
in the same cases by both methods. This suggests that the micro-
method is of equal value .to the macromethod in denoting the

cessation of activity of infection.

Immediate and Delayed Readings.

. . One of the advantages claimed for Landau's method is

the ability to repeat readings after an interval of a few hours.
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In order to find out whether such repeated readings would
give sufficiently accurate results, 97 readiﬁgs were repeated
at intervals varying from 1 to 24 hours. In many cases the
repeat reading was taken after the tubes had been carried in
a horizontal position in a motor-car, thus reproducing the
conditions under which the microsedimentation test would be
carried out in general practice. | |

Tables are glven to show the difference in the micro-
sedimentation rate read immediately, and

(A) after a period of 1-6 hours (Table 12);

" (B) after a period of 19-24 hours (Table 13).

From the first table it will be seen that readings
taken up to 6 hours after the blood was withdrawn show a dif-
ference of 1 mm. or less in 60 per cent. of the cases., 92.9
per cent, did not differ by more than 2 mm., and no case
showed a difference greater than 3 mm. In the lower values,
0-20 mm;, a difference not greater than 0.5 mm. was found in
50 per cent. of the cases.

The deduction as to the clinlcal state of the patient
drawn from.the delayed reading in no case differed from that
drawn from the immediate reading.

~ The second table (Table 13) shows that micro-sedimenta-
tion readings, repeétedrafter a period of 18-24 hours has
jelapSéd,iareAmuch less réliable, 55,6'per cent, showing a

difference of 4 m, or more.



Immediate Readings compared with Readings taken

Table 12.

after a period of 1-6 hours,

70.

Difference between Immediate and Delayed
No .of Reading
M.-5.Reading| cgges - millimetres -
0-0.,5 _0,5-1 1-2 2-3 3-4
0-10 mm, 30 15 9 6 0 0
10-20 mm, 24 12 2 9 1 0
20-30 mm. 9 1 1 5 2 0
30-40 mm, % 1 1 3 2 0
TOTALS: 70 29 13 23 5 0
PERCENTAGE : 41.5 18.5 32,9 7.1 0
Table 13.

Inmediate Readings compared with Readings after

a Period of 18-24 hours.

Difference between lmmediate and Delayed
M.-S .Reading No .of Reading
Cases - millimetres -
0-1 2-4 4-8 Over 8
0-10 mm, 12 3 6 3 0
10-20 nmm, 7 0 1 3 3
20-30 mm, 4 0 2 1 1
30=-40 mm, 4 0 0 0 4
TOTALS: 27 3 9 7 8
PERCENTAGE: 11,1 33,3 26 29.6 -
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Out of the total of 97 cases, 18 showed a delayed
reading exactly the same as the immediate reading, 63 showed
a delayed reading slower than the 1mmediate reading, and
the remalilning 16 showed a delayed reading more rapid than
the immedlate., These last 16 were all cases in which the
M.-S.R. was below 10 mm. This suggests that storage of the
citrated blood tends to cause a’ slowing of the micro-

sedimentation rate, except in cases which have a normal value.

e i Nt T e e
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with the microsedimentation test in a variety of diseases.
Tables have been given to show the microsedimentation rates in
association with a red cell count of over 5 millions; between
4 and 5 millions; between 5 and 4 millions; and below 3 mil-
lions; together with the disease present, and the cliniecal

PERSONAL OBSERVATIONS ON_THE INFLUENCE OF THE RED CELL

72.

COUNT AND HAEMOGLOBIN PERCENTAGE ON THE

' MICROSEDIMENTATION RATE,

condition of the patient.

I. Red Cell Count over 5 Millions:

No attempt was made to correct for anaemia,

Twenty-eight blood counts were performed simultaneously

Table 14.
Condition : Haemo-
Diseasse of Patient Red Cells glzbin M.;gfﬁ.
1 |Hypochromic ansemisa Well 5,000,000| 55 | 3
2 |gastro-enteritis | Impfoving 5,200,000 | 80 <25 ?
5 |Icterus neonatorum Slight jaundiée 5,680,000 112 2
4 [Icterus neonatordm Slight jauhdice 8,000,000 7120 2.5
5 [Prematurity Marasmic 5,530,000 110 | 2.5
6 [Pink Disease Much improved |5,000,000| 80 |10.5
7 lPumour of thymus Dying  |7.250,000| 84 |10
18 Congen;tal heart Not seriously ill 6,910.000 95 18
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Eight cases are included in this seetion (Table 14).

The first case shows a hypochromic anaemia with a red cell
count of 5 millions, but a marked diminution in the haemoglobin
percentage, 55 per cent., which however did mot affect the
M.-S,R,, which was normal, |

The second case had a M.-S,R, of 23 mm., while the blood count
was normal, The cause for the increased rate was doubtful,

ﬁut the child, who appeared fairly well and whose stools were
normal, developed discharging ears shortly afterwards.

The next two cases were cases of icterus neonatorum,
who were practically recovered. The M.-S.R. was almost
identical in both, although in one the red cells numbered 5%
millions, and in the other 8 millions.

The case of pink disease showed no fever, and the weight
was going up at the time when the observations were made.

Case 7 was the one case in this series where the M.-S.R.
markedly did not reflect the seriously 111l condition of the
patient. Here the red cell count was high, 7% millions, while
the M.-S.R., was only 10 mm,.,, and the patient died that evening.
The red cell count could not, however, be held solely respon-
sible for the low H.-S.R., as cardiac failure with oedema was
present, The last caseé provides a contrast, as here a red
count of almost 7 millions was associated with an increased
M.-S.R, (18 mm,).

Polycythaemia, therefore; would not appear to exercise

a slowing effect on the microsedimentation rate.




74,

II. Red Cell Count between 4 and- 5 Millions:

Table 15.
. Haemo-~
| Conditlon of
Disease “Patient Red Cells|{globin M.;i.R.
1|Pericarditis Improving 4,650,000 75 25.5
2|Rheumatic V.D.H. Seriously 111 | 4,430,000 91 8.5
2a |Rheumatic V,D.H. Improving 4,280,000 80 25
3 |Chorea : No carditis . 4,800,000 95 6
4 |Pulmonary Tubercle(?) Moderately 111 | 4,440,000 55 20.5
5|Catarrhal Jaundice Jaundice - no | 4,110,000| 65 15
: fever :

6 |{Gastro-enteritis Slight fever -} 4,080,000 78 13

loose stools ‘
7 Congenital Heart No cvanosis 61: 4,010,000 81 14

¥ever '

Seven cases fall under this heading and are given in Table 15,

In the first case in this series, the child had been
seriously ill and the condition was improving slowly. The M.-S.R.
reading agreed with the clinical condition.

‘The second case was one in which, at the first observa-
tion, cardiac failure with oedema was present and was probably
responsible for the. low M.-S.R, When the oedema had disappeared
the M.-S.R, rose, although the blood count was hardiy changed.

In the third case the blood count and the M.QS.R. were
both within the limits of normal.

“‘fhe fourth case was not seriously 1ill, but the question

of pd1ﬁ5n§?§“€ﬁb§féuiééis’arose, as the radiograph showed a dense
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shadow on the right side, suggesting cavity. The skin-tests were
negative, and the actual diagnosis remained in doubt. The M.-S.R.
waé moderately rapid, and did not disagree with the clinical find-
ings. ‘ '
| In the case of catarrhal jaundice the‘degree of anaemia
(4 millions) might be considered to be responsible for the M.-S.R.
being slightly over the normal upper limit, as jaundice without
anaemia does not appear to be associated with increase in the
sedimentation rate.
Similarly, in the next case, gastro-enteritis, a count
of 4 million red cells was associated with a slight increase in
the M.-S,R., while a slighﬁ degree of fever was present, and the
stools were loose. A later blood count, however, was over the 5
million mark, while the M.-S.R, had risen ﬁo 25 mm., showing
that the increase in M.-S,R. was evidently not due to the anaemia,
In the last case, congenital heart disease, the child ‘
had had a cough for one week, but thére was no cyanosis or fever,
Here again a slightly increased M.-S;R. was associated with a
blood count of 4 millions. '

III. Red Cell Count between 3 and 4 Millions:
) Eight cases fall within this group, and are giveh»in
Table 16. )

The first case had an abscess of the shoulder joint, with
fever. The blood count 6f 5,800,000 followed a biood transfaéion;

the count before the transfusion having been close on,2%’million.
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Table 16.
Disease -1 Condition of Red Cell |Haemo- [M.-S.R.
Patient Count glgbin mn,
1 |Abscess Fevered and i1l | 3,830,000| 65 20
2 IBroncho-pneumonia Dying 3,740,000| 85 1.5
3 [Gastro-enteritis Improving 3,800,000 58 17
4 {Lymphadenoma. ~ Seriously 111 3,290,000 45 38
Lymphadenoma Sertously 111 |3,260,000| = 45 42
Lymphadenoma Seriously i1l |3,660,000| 45 42
5 Wicrocephalus‘ Loose stools | 3,400,000 65 9
6 Rheumatic V.D;H. Seriously ill | 3,700,000 70 40,5
7 |Septicaemia Seriously 111 |3,290,000| 70 18
8 [Empyema Seriously 111 |3,340,000 60 32

The M,-S,R., was 41 mm. before the transfusion, and 20 mm. after
it, and the difference might be considered to have been due‘to
the change in the red cell count, except for the fact that. the
shoulder-joint was aspirated in between the two counts.

Case 2 shows a red cell count of 3% millions with a
'low M.-S.R. of 1.5 mm. This child was "in extremis," with a
subnormal temperature, and died shortly afterwards. |

Case 3 was admitted with a history of convulsions, and
had slight fever and a moderate gastro-enteritis. A réd cell
count of 2.9 millions on admission coincided with a M.-S.R. of
25 mm, Two da&s later the fever had disappeared, the stools
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were practically normal, and the blood count was 3,800,000,
The M.-S,R., meantime, had fallen to 17 mm,

In the fourth case, lymphadenoma, the disease was in
an advanced stage, and the patient gravely ill. It will be
noticed that the M.-S,R, rose from 38 mm, to 42 mm,, in spite of
an increase in the red cell count of 300,000, The high M.-S.
value agreed with the cliniecal findings.,

The case of microcephaly showed a slight degree‘of
enteritis, without fever, but, without the anaemia, the M.-S.R.
would probably have been lower than 9 mm,, as the patient was a
baby of three months.

In case 6 the girl was apparently recovering from an
attack of rheumatism with moderate carditis, when she suddenly
developed a high irregular fever with dilatation of the heart.
The M.-S.,R., rose from 15 mm. before the fever to 40.5 mm. after
it, while the red cell count coinciding with the second reading
was 3,7 millions. She died two days later. The sharp rise in
the M,-S.R. in this case was again entirely Jjustified by the
clinical condition, apart from the anaemia,

The case of septicaemia was an acutely ill infant of
six weeks o0ld, who died two days after the M.-S.,R. and the blood
count were done. The M.-S,R, here was rather lower than might
have been expected, in spite of a count of father over 3%
millions. |

Case 8 was acutely ill with fever and, on the day on

which the M.-S.R. and the blood-count were performed, 115 c.c.
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of pus were removed from the chest, A high M.-S.R, wés to be

expected in this case.

IV. Red Cell Count below 3 Millions:

Table 17.
Haemo-
Disease Condition of Red Cell |globin|[M.-S.R.
Patient Count % am,
1 |Abscess | Fevered and ill 2,470,000 30 41
2 |Gastro-enteritis Fever and diarrhoea| 2,290,000 44 25
3|{Icterus gravis Seriously 111 2,560,000 47 19
4 |Prematurity Seriously ill 2,250,000 46 34
S |Lymphatic leukaemia Dying 930,000 25 1

Table 17 shows the findings in the five cases in this
group. The first two cases have already been considered in the
previous group (Cases 1 and 3), as the blood count rose above
2 millions on subsequent exemination.

In the 3rd case, icterus gravis, the increase in the
M.-S.R. was probably partly due to the anaemia of 2% millions,
but the child died that same evening.

The fourth case was an extremely emaciated and wasted
child, with a pustular eruption on the back and the chest, dis-
charge from both eyes, and an enlarged spleen. The M,-S.R. was
high, with a red cell count of 2% millions. The child died

next day.
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The last case is the only one to show a red cell count
of under one million. The patient, a girl of 8 years, was in
a dying.conditicn on admission. The M.-S.R. and the blood
count were done just before a blood transfusion was given, but
unfortunately the child died while the latter was in progress,
The very low M.-S,R., found in this case is a not uncommon

phenomenon immediately before death.

Summary of Findings.

A red cell count of between 4 and 5 millions did not

appear to exercise any appreciable effect on the M,-S, R,

Red cell counts below 4 millions probably tended to
accelerate the M.-S.R. but this influence was inconstant, and
the M.-S, value as a rule gave a result which agreed with the

clinical condition.

The question of the influence of anaemia on the

sedimentation rate is discussed later.
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C. PERSONAL OBSERVATIONS ON THE RELATION OF THE BLOOD

CHLORESTEROL TO THE MICROSEDIMENTATION RATE,

In order to investigate the suggestion that the blood

- chloresterol was a factor influencing the M.-S.,R., a number of
simultaneous observations were performed through the kind co-
operation of Dr, V, Stark. Dr. Stark considers as normal
readings of the blood chloresterol falling between one hundred
and one hundred-and-forty milligrams per cent., but these
limits are arbitrary. In a series of twenty-one surgical cases,
readings were pérformed before and after operation, in order

to observe whether any difference in the chloresterol reading
was paralleled by a difference in the microsedimentation reading
(Table 18). The nature of the operations was varied, as was
also the difference between the pre-operative and the post-
operative readings. Table 19 summarises the behaviour of the
chloresterol and the M.-S,R., in these cases., It will be seen
that in eleven out of the twenty-one cases (epproximately fifty
per cent.) a fall in the blood chloresterol after operation

was associated with a rise in the M.-S.R., but, in the other
fifty per cent., the results varied considerably. It would
appear that the blood chloresterol commonly falls after an
operation, while the M.-3.R., as a rule rises; but the relation
between the chloresterol and the M.-S.R. is not at all close,

This conclusion is further supported by the findings given in




Table 18.

8l.,

Blood Chloresterol and Microsedimentation Rate Before and After Operation.

while those for the microsedimentation are in millimetres.

Before Operation After Operation Result
No. [Initials| Age |Nature of Operation | Blood Blood Blood
yrs. Chlor- |¥MsS.R| Chlor- [MvS.R. Chlor-| M.-S.R.
esterol] esterol esterol
1{c.p. 8% |Appendicectomy 131.0 4.5| 117.2 | 14 Fall Rise
2| DJ. 4 | Sympathectomy 111.5 1.5 98.9 2 Fall |No change|}
3 |A.B. 7 |Appendicectomy 108.5 8.5 98.9 | 10 Fall Rise
4 | HF. 21 |Repair of.inguinal 98.9 4.5 102.3 | 9 Rise Rise
hernia
5|P.0O'N. | 3 [Repair of inguinal 102.3 11.5| 90.7 | 15 Fall Rise
hernie
6 [ C.McI. 1 JReduction of bladder| 93.1 20 90.7 | 19 Fall [No change
pro lapse
7 | D.M. B3 Hepair of inguinal 98.9 7 93.1 7 Fall |No change
1z hernia
8 | C.S. 7 | Tenotomy 98.9 6.5 93.1 | 11.5 | Fall Rise
; 1l . . . . - s
. — f* 3 . ’70 ll oy
9| 7J.L 5 ﬁepalﬁegiiéngulnal 111.5 1.5 87.3 3 Fa ; ol% Sg
10 | A, 2 |Appendicectomy 93.1 30 70 39 Fall Rise
'z
11 ({7J.c. 3 Tenotomy 131 14 105.7 14 Fall |No change
12 | 7.R. 11 | Zmpyema (drainage) 96 33 g87.3 | 30 Fall Fall
13 | c.H. 2 | Menipulation of 120.6 5 102.3 9 Fall Rise
dislocated hip
14 [ DafeI. | 12 | Tenotomy 96 11.5 | 93.1 | 20 Fall | Rise
15 | 7.1, 7 | Tenotomy 98.9 17 105.7 | 18 Rise | Slight
rise
16 | 7., 7 | osteotomy 111.5 | 17 102.3 | 22 Fall | Rise
17 | R.s. 7 | Repair of hypo- 108.5 4.5 | 98.9 | 11.5 | Fall | Rise
spadias
118 | 7.H. 6 | Manipulation of 111.5 5 17.2 7.5 | Rise Rise
dislocated hip ,
19 {c.L. 4 | 2vacuation of 90.7 37.5 8l.6 | 33 Fall Fall
12 abscess
20 | J.H. 2 | Manipulation of 117.2 2 105.7 1,5 | Fall |No change
o talipes
1|D.B. -2 | Repair of inguinal 105.7 10.5 98.9 | 12.5 | Fall Rise
S i2 hernia
Note:- The figures given for the blood chloresterol are in milligrams per cent.,
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Summary of Surgical Cases.
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Effect of Operation on:- Number
Blood Chloresterol | Microsedimentation Rate | Of Ca&ses
Fall Rise 11
Fall Fall 2
Rise Rise 3
Fall No change 5
Table 20.

Blood Chloresterol and Microsedimentation Rate -

Single Readings.

Nd, Initials (?%: ) Condition Chlogézggrol M.-S.R.
) (mgm.%) (rmm.,)
22 | A, McK, 8 Lymphatic leukaemia 105.7 39
25 | K.0'W, | 12 Acute nephritis 433.3 41
24 w.S. 7 Hypospadias 98.9 7
25 | M.C. 3 Double talipes 102.3 8.5
26 | J.L. 1%5 Cleft palate 105.7 12.5
27 w,.B. 11 Undiagnosed 70 42.5
28 T.D. 10 Diabetes 117.2 8.5
29 |P.D. 11 Diabetes 131.0 6
30 |J.L. 12 Diabetes 127.6 14
31 |wW.D. 11 Diabetes 131.0 7
32 |M.G. 14 Diabetes 171.2 23
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Table 20, In this small group the two highest microsedimenta-
tion values were found in cases 23 and 27, namely 41 mm, and
42.5 mm,, while the corresponding blood chloresterol readings
were the highest, 433.3 milligrams per cent., and the lowest,
70 milligrams per cent., in the group. Among the five cases
of diabetes (cases 28-32), case 32 showed the highest chlor-
esterol and the highest microsedimentation readings, but cases
29 and 30, with a slight difference of 3.4 milligrams in the
chloresterol, showed a difference of 8 millimetres in the micro-
sedimentation rate.

From these findings, the conclusion is drawn that there
would not appear to be any relationship between the level of
the blood chloresterol and the rate of sedimentation of the red

cells,
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D. THE MICROSEDIMENTATION RATE IN

DISEASES OF CHILDREN.

Introductory.

Under this heading are given the results of personal
observations on a varlety of diseases, which are divided into

the following groups (Table 21) :-

Table 21.
Groups
Group Pages
I Rheumatism 85
II Tuberculosis | 113
III |Non-tuberculous Respiratory 130
Disease
IV Diseases of the Nervous System 140
\'s Diseases of the Genito-urinary 151
System
VI Diseases of the Gastro-intestinal| 160
System
VII Other Diseases 171

The last group, Group VII, is made up of those conditions which
do not come under any of the previous_groups. Where references
in the literature have been found, they are included at the

beginning of each group.
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Table 22 is given to show what is meant when a micro-
sedimentation reading is spoken of as "normal," "slightly

increased," "moderately increased," "high," and "very high.,"

Table 22,
Reading, in milli- Classification
metres.,
0-10 Normal
10-15 ' Slightly increased
'15-25 Moderately increased
25-35 High
55-42 Very high

In order to avold constant repetition, the words "Micro-

sedimentation Rate" are abbreviated to "M-S.R." in the text.

I, MICROSEDIMENTATION IN RHEUMATIC DISEASE.

Review of Literature.

Of recent years, the question of the value of the
sedimentation test in connection with rheumatic disease in
children has received considerable attention. The following
is a brief survey of the literature, arranged in chronological

order:-
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(63)
In 1926, KAHLMETER, using Westergren's method,

made observations on sixty cases of acute rheumatic fever, and
found a high rate of sedimentation in all those cases during
the acute stage, with regression paralleling the clinical
symptoms, He considered that the sedimentation test was a
better index of the activity than were the clinical symptoms,
such as fever, leucocytosis and arthritis,., Many cases who
were clinically considered to be recovered still had a high
sediméntation vaiué, and these patients, if allowed to return
to their ordinary lives, showed a relapse, frequently preceded
by a further rise in the sedimentation rate. He therefore
concluded that acute polyarthritis should never be regarded as
cured until the sedimentation rate gave normal readings.

WESTERGREN,(lSO)in 1927, published observations on
acute rheumatic polyarthritis which agreed with those of KAHL-
METER. He found the fall in the sedimentation rate in this
disease to be more slow and irregular than in other diseases
of an infective nature, and considered that the test gave more
clear information than the leucocyte count,

In 1930 ERNSTENE,(gz)using a method which corrected
the sedimentation rate for anaemia, performed simultaneous
leucocyte counts and sedimentation estimations on a number of
cases. He discovered that, in all types of the disease, the
sedimentation rate, with few exceptions, remained elevated

for several days to a few weeks after the leucocyte curve had

become normal; and concluded that the infection could not be
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considered arrested until the sedimentation rate had becoms,
and remained, normal.
(92) : .

In 1932, PAYNE, working at the Great Ormond Street
Hospital, found a very close relationship existing between
the clinical findings and the sedimentation rate, and considerdd
that the test afforded a reliable numerical index to the progress
enabling a more certain valuation to be made of the efficacy of
any line of treatment. He also suggested that the sedimentation
rate would prove a useful guide in determining the presence or
absence of an active cardiac lesion,

LANDAU'S(68)paper on "Microsedimentation" appeared in
1933, and he recorded observations on seventy children suffering
from acute polyarthritis, with and without cardiac complications.
The high initial rate in these cases was, he considered, of no
value in prognosis, although useful in diagnosing true rheuma-
tism from "growing pains"; but repeated tests gave a valuable
plcture of the course of the disease, and were a gulde to
prognosis. He did not allow rheumatic children up from bed,
until repeated tests had shown normal values. By observation
after dismissal, he discovered that most of the children with
normal rates when discharged continued well, while some of
those with increased rates returned in a short time with a
rélapse. When cardiac decompensation and a condition of stasis
set in, a decreasing rate with low values most often occurred.
From observations on twenty-five cases of chorea, he considered

that, where chorea was the sole rheumatic manifestation, the
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microsedimentation values were within normal limits; whereas,
with other manifestations present, the rate was increased.
In the light of these findings, he suggested that the view of
chorea as a metarheumatic disease - an intoxication of the
cerebral cortex - might have some justification.

In 1934, PERRY,(QS)

using a modification of Payne's
micromethod, believed that acute rheumatic carditis was always
associated with a high sedimentation rate, and that the latter
was an accurate index of active infeetion, As with previous
observers, he reported a normal rate in chorea uncomplicated
by carditis; and, with the onset of congestive cardiac failure,
a frequent return of the rate to normal,

In the same year, WARNER(lEB)called attention to the
possibility of a biochemical and dietetic factor which might
predisposé to juvenile rheumatic disease, and suggested that
some of the manifestations of rheumatism, particularly uncom-
plicated chorea, might not be of an infective nature at all,

He pointed out that in uncomplicated chorea there is no rise
of temperature, no tachycardia, no change in the leucocyte
count; and a normal sedimentation rate; and put the question
why, if chorea is an infective disease, is there no rise in
the rate of sedimentation until carditis supervenes,

In 1935, PAYNZ and ScELSTNGER,‘%®) \oiro panois mioro-
method, made a series of observations on two hundred and twenty-

nine cases of juvenile rheumatism. One hundred and forty cases

showed no evidence of active rheumatism during the observation
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period; and, of these, seventy-four had no signs of cardiac
involvement and, with three exceptions, showed no rise in the
sedimentation rate apart from intercurrent infections, The
rate in sixty-six children, who had had cardiac involvement at
some time or another, was normal in fifty-six and ralsed in
ten, In five of the latter this rise was transitory. In
elghty-nine cases of active rheumatism the sedimentation‘rate
closely paralleled the clinical condition in all but seven,

in which latter it was either higher or lower than was to be
expected, Seven fatal cases occurred, in all but one of which
there was a raised rate; in this one case cardiac failure was
prominent. When subcutaneous nodules were present, Payne and
Schlesinger believed that the test was of considerable value,
as a graduwual return of the rate to normal showed that the
nodnlegs were about to vanish., Conversely, a persistently
raised rete indicated continuation of the acute stage, and that
the nodules wonld be present for an indefinite period. From
thege resnlts, they considered that the test was a valuable one,
which allowed observation of the progress of rheumatic children
to be made with great accuracy. In twenty-eight out of fifty
cages of uncomplicated chorea the sedimentation rate was raised
for & short time only, sfter admission to hospital; while in
twenty~two it was never above normal. They did not find that
an Inerease of the rate in chorea was any gulide to the after-

development of cardisc disease,
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WOOD, in 1936, was of the opinion that a normal
sedimentation rate was important evidence against the activity

of rheumatic carditis; while COBURN and KAPP,(15)

in the same
year, stated that the rate was regularly elevated in patients
with rheumatic carditis; and that, except when associated with
congestive heart failure, a decreasing rate almost always

reflected diminishing activity of the rheumatic process.

Personal Observations.

Observations were made on forty-eight cases of the
rheumatic infection, and these will be considered in some
detail, as the writer feels that, apart from tuberculosis,
juvenile rheumatism is the disease in which the M.-S.R. is
probably of most value, If, as is suggested by the majority
of writers, the estimation of the sedimentation rate is a
gulide to the activity of the rheumatic process, it is a very
valuable addition to the clinician's equipment. It 1s well
known how great the difficulty is, in certain children, to
obtain sufficient evidence of the extent of the rheumatic
infection, and to assess the degree of activity. The tempera-
ture and pulse-rate afford only a moderate amount of information;
and the suggestion made is that the sedimentation test is, in
such instances, of decided value both as regards diagnosis and
prognosis,

The cases considered in the following pages have been

divided for purposes of classification according to the principal
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rheumatic manifestation which was present on admission, although

this was not necessarily the only manifestation.

ARTHRITIS.

Only six of the cases were admitted to hospital
with acute arthritis. A table is given to show the M.-S.R. on
admission and discharge (Table 23), and brief case histories
follow.

Table 23.

Microsedimentation Values on Admission and
Discharge of Cases of Arthritis.

Case|Initials| 4Age Admission M.-S.R.|Discharge M.-S.R.

(years) (mm.) (mm.)

1 H.H. 9 17.5 10

2 | M.M. 6% 41 5

] R.M. 4 32.5 6

4 J.W. 6 42 12.5

] R.McE. 9 25 8

6 W.L. 9 39 11.5

Case 1, H.H. Boy, aged 9 years: first esttack of acute rheums-
Tism 1 1036-34; chorea in January, 1935; arthritis for two
months before present admission in March, 1936; no fever;
M.~S.R. 17.5 mm. initially, fell to normal within two weeks,
and was not subsequently over normel limits; no evidence of

cardiac involvement.
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Gase 2. M.M. Girl, aged 6% years: tonsillitis with fever
for three weeks; arthritis for three days before being
admitted to hospital (2.2.36); short systolic murmur at the
apex on admission: fever subsided within one week, but M.-S.R.
did not reach normal value until one month, but theresafter,
except on one occasion, remained within normal limits apart
from a short rise due to tounsillectomy (See Chart 4). The
single raised value mentioned was not high (13 mm.), snd was
not due to any discoverable reason.

Case 3. R.M. Boy, aged 4 years: scarlet fever from 23.11.35
to 1B.1.06; onset of arthritis 25.1.36; admitted to hospital
on 28.1.36; cervical glands enlarged and tender; short apical
systolic murmur; irregular fever which persisted for one month;
M.-S.R. reached normal value at the same time as the tempera-
ture, and remained so, except for an elevation partly due to
tonsillectomy (See Chart 5). No evidence of rheumatic carditis
on dismissal, other than a short apical systolic murmur,
slightly conducted.

Case 4. J.W. Boy, aged 6 years: no previous rheumatic
history; arthritis for one week before admission (28.4.36);
faint basal systolic murmur; no fever on admission, but M.-S.R.
very high (42 mm.); erthritis subsided after one week on
salicylates; slight irregular fever present during second and
third weeks in hospital, and systolic murmur now heard at all
areas, conducted to the axilla; M.-S.R. fell slowly and
irregularly; approached normal limits when the temperature

had been settled for two weeks, but was still very slightly
raised on dismissal (1.6.36); readmitted after one month for
period of convalescence, but was found to have diphtheria, the
M.-S.R. being raised (21 mm.); transferred to Fever Hospital,
but has since reported well in September and October, 1936.

Case 5. R.McE. Boy, aged 9 yesrs: mno previous rheumatism;
_TﬁI3?ETffEﬁfﬁﬁiﬁﬁ?%%rjgéﬁ*fﬁg;ETE weeks; swelling of right
knee for two days before admission on 18.6.36; on admission,
no fever, arthritis or nodules; apical systolic murmur con-
ducted to the axilla; MzS.R. high (25 mm.); sent to Country
Branch for two months, during which he kept well; on readmission
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Case 5 (contd.):

M.-S.R. was 4 mm., rising tbA15.5 mm. - after tonsillectonmy,
but falling agein to 8 mm. within two weeks, when he was dis-
missed.

Case 6. W,L. Boy, aged 9 years: tonsillitis five weeks,
and arthritis one week before admission on 16.7.36; no

fever on admission; faint systolic murmur heard at 8ll areas;
M.-S.R. very high initially (39 mm.), but fell within a fort-
night to 12 mm.; readmitted to Yorkhill after two months at
the Country Branch; M.-S.R. normal (5 mm.), rising to 18 mm.
after tonsillectomy, but falling again to 11.5 mm. a fortnight
later, immedistely before dismissal. At the time of writing,
one month after dismissal, this boy has just been reasdmitted
with a fresh attack of arthritis; no fever, and the cardiac
condition as before. The M.-S.R. is 25.5 mm.

It will be seen that in five of these six cases
the srthritis was the first evidence of the rheumatic infection,
and in these five the initiel M.-S. value was consistently high,
ranging from 25 to 42 mm. The remaining case (Case 1) had had
previous attacks of arthritis and chorea respectively, and was
improving when he was admitted, which probably accounts for the
relatively lower M.-S.R. This high initial M.-S.R. has no
value in prognosis, but would be useful in distinguishing true
rheumatic arthritis from cases of indefinite body pains of non-
rheumatic origin, in which & normal M.-S5.R. is gemnereally found.

Four csses had reached a normal velue of the M.-S.R.
before they were dismissed, and two cases (Cases 4 and 6) still

had a M.-S. reading slightly over the upper limit of normal.
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One of these latter (Case 6) was readmitted one month later with
a fresh attack of arthritis, while in the other (Case 4) the
condition was complicated by the development of diphtheria,
which was responsible for & sharp rise in the M.-S.R.

In all the cases, except Case 3, the elevated li.-S.R.
persisted for some weeks after fever hed disappeared. Case 3 is
of interest as in this patient there was a slight rise of tem-
perature twenty-four hours before tonsillectomy, associated with
a M.-8,R. of 17.5 mm. (See Chart 5). No cause was found to
account for this, and tonsillectomy was not, therefore, post-
poned. On the day following tonsillectomy the rate was actually
lower - 15 mm. - but had risen to 26.5 mm. next dsy, when there
was a slight degree of fever. This rise in the M.-S.R. might
be taken as a contra-indication for tonsillectomy, and it is
interesting in this connection to note that tonsillectomy had
epparently no adverse effect, as the rate fell to a normal

vaelue within fourteen days.

CARDITIS.

This group of fourteen cases includes the serious
cases with badly damaged hearts, in which one would welcome
help in assessing the asctivity of the disease. As was pointed
out, however, in the chgpter dealing with "™Methods," the limi-
tations of the microsedimentation test are found when the really

high values are reasched. The meximum reading possible with the

microsedimentation test falls at about 42 millimetres, whereas
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the corresponding macromethod value might be as high as 65 per

cent., or even 70 per cent. These high macromethod values were,

however, found in only a very smell proportion of the cases at
present under discussion, and did not appear to afford more
reliable information than the corresponding microvalue.
| "A table (Table 24) is given of all the cases in the
group, showing the principal 1esion,>the degree of activity,
end the initial and final M.-S.R's |
Table 24.

Carditis.
Initiel | Final
Case |Initials| Age Principel State of H.-S.R. | M<S.R.
(yrs.) Lesion the Disease (mm.) (mm.)
B.L. 7% Pericarditis Active 35.5 18
M.S. 6% Pericarditis Active 38 25.5
9 M.P. 9% Pericarditis Active 45 9
10 B.S. 8 Pericarditis Active 32 40.5
11 M.1. sié Pericarditis Lsctive 37 20
2
12 J.D. 8 5 Pericaerditis Active 39 31
12
13 M.C. 9 Endocarditis Active 1.5 18
14 P.H. 8 Endocarditis Active 32 9
15 A.C. 7 Endocarditis Active 2.5 19 i
16 J.u. 11 Zndocarditis Quiescent | 12 5 |l
17 J .M. 6 Endocsrditis quiescent 6 5
18 T.%. 12 Endocearditis quiescent 5.5 3.5
19 U.X. 11_l ? Functional No activity 2 2
12
20 C.B. 9 Subscute Active 31.5 37
bacterial f
endocarditis
Note: 1In Case 20 the subacute bacterial endocarditis followed upon a ,
rheumatlc carditis, and the case is therefore included in this group,although|
.-S. readings were commenced after the onset of the subacute bacterial 9
endocarditis.
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PERICARDITIS.

Brief summaries of the six cases of pericarditis -

(Cases 7-12, Table 24) are as follow:-

Case 7. EB.L. Girl, aged 7% years: first evidence of the
rheumatic infection - precordiel pain end breathlessness in
November, 1935; kept in bed three weeks; admitted to hospitsal
on 23.4.36 with history of breathlessness for ten weeks;
examination revealed pericarditis; slight fever; M.-S5.R. high
(35.5 mm.). oOuset of cardiac feilure with enlerged liver and
oedema was associated with a f&ll in M.-S.R. to 18 mm.; death
took place rather over three weeks from the date of sdmission
(See Chart 6).

Case 8. I1.8. Girl, aged 63 years: acute srthritis with
cardiec involvement in August, 1955; kept in bed till November,
1935; continued to be easily tired, appetite poor; dyspnoesa,
precordial pein and cough for five days before admission on
4.5,.36; pericarditis present on admission; nodules on wrist
and elbows; M.-S.R. very high (38 mm.), fell irregularly,
reaching 25.5 mm. on 2.6.36; dismissed after two months' con-
valescence st the Country Branch, with heart still enlarged,
and double murmur heard at the apex.

Case 9. M.P. Girl, agzed 95 yesrs: no previous rheumatism;
precordial pain ana breathlessness for ten deys; admitted on.
19.4.36 with pericarditis; M.-S.R. very high (45 mm.), but fell
within ten days to 38 mm; sent to Jountry Brench for five weeks,
but readmitted becsuse of a return of fever and breathlessness;
M.-S.R. had risen agein to 42 mm.; thereafter steady improvement
in general condition; M.-S.R. reaching normal value before dis-
missed on 6.7.36 at her parents' request;(See Chart 7), on
dismissal, heart still enlarged; double apical murmur; no
hodules.
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Case 10. B.S. Girl, aged 8 years: mno previous rheumatic
manifestations; lassitude, breathlessness and "growing pains"”
for three weeks; no fever; heart enlarged, with musical
systolic murmur at apex; M.-S.R. high (32 mm.), faelling within
two monthe to 15 mm., when the condition was apparently (
quiescent; one week later, while still in hospital, there

was a relapse, with irregular fever, enlargement of the heart,
dyspnoea; and death occurred within seven days, the M.-8.R.
rising to 40.5 mm. three days before the end; post-mortem
exemination showed pericarditis with marked stenosis and
incompetence of all the valves.

Case 11. M.W. Girl, aged 8% years: had been in hospital

Tfor two months, following an attack of arthritis, when present
investigation was commenced; no history of rheumatic infection
prior to this; gravely ill; pericarditis, endocarditis, and
nodules; for two months M.-S.R. varied between 35 and 40 mm.,
the clinical condition remaining much the same; fall in M.-S.R.
to 23 mm. coincided with slight clinical improvement, which
continued, and the nodules disappeared; M.-S5.R. reached its
lowest value (11 mm.) one month later, and patient was trans-
ferred home ten days subsequently (i.e. five and a half months
after admission), bedridden, but undoubtedly improved from her
previous condition; the M.-S.R. having again risen to 20 mm.
(See Chart 8).

Case 12. J.D. Boy, aged 8% years: rheumatic fever with
cardiac involvement at o years; precordial pain for ten days
before admission on 10.12.35; seriously ill, with pericerditis
and double spical murmur; M.-S.R. very high (35-44 mm.) for
about two months, in association with irregular fever; sudden
fall of 9 mm. in the M.-S.R., in spite of condition being
apparently unchanged snd fever slight, preceded death by three
days; post-mortem examination showed greatly enlarged heart
with vegetations om all valves (See Chart 9). - .
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It cannot be claimed that-estimation of the M.-S.R.
wes of grest value in these cases. In all six the rate on
admission was very high, but this finding did not convey more
information than was to be obtained from clinical examination.
only one case (Case 9) reached & normal M.-S. value before
being dismissed, but this could not be taken as evidence that
the patient could be allowed more freedom, as in Case 11 the
rate also fell to almost a normael value, but rose agein within
a week. In Cases 7 and 12 the M.-S.R. fell shortly before
death tbok place. Case 12 is of particular interest, as the
fall in ¥M.-S.R. was not accounted for by any change for the
worse in the clinical condition, which suggests that an
unexpleined fall in the M.-S.R. in a seriously 1ll csase may
be of grave prognostic significance. 1In Case 7 the fall in
rate coincided with, but did not precede, the signs of cardiac
faeilure. Case 10 shows that a fall in the rate is not always
found before death, as the M.-S.B. hefe was very high only
three days before the patient died. In this case, also, warn-
ing of the impending relapse was not given by the M.-S.R.,
which was only slightly raised before the relapse occurred.
Case 11 illustretes how clinical improvement was parslleled
by & dip in the curve of sedimentation readings, while the

temporary nature of the dip showed the need for continuedjrést.
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ENDOCARDITIS.

Summaries of the eight cases falling under this

heading are as follow:-

Case 15, M.C., Girl, aged 9 years: ‘"growing pains" at 5 years;
acute arthritis in October, 1935; admitted in April, 1936, with
oedema of the face and ankles; cardiac enlargement; double
murmur; nodules, and abundant albuminuria; initial M.-S.R.
showed a very low value (1.5 mm.), and the rate remained per-
sistently below 10 mm,. so long as oedema was present (See Chart
10); on the disappearance of oedema after salyrgan, M.-S.R.

rose in an intermittent manner, reaching highest value when
consolidation of lung with fever was present; return of oedema
was associated with fall in M.-S.R., but latter did not rise
when salyrgan injections again dispersed oedema; on her transfer
home on 27,8,36 the heart was still markedly enlarged; no fever,
nodules, or oedema; lungs practically clear; and the M.-S.R.

18 mm,

Case 14, P.,H, Girl, aged 8 years: pericarditis in 1931;
breathlessness and vomiting for one month before admission in
April, 1936; heart enlarged to left with double apical murmur;
no fever or nodules; M.-S.R, high (32 mm.); kept in hospital

for over three months, with steady clinical improvement, apart
from one temporary rise in temperature assoclated with headache;
first normal M.-S.R. obtained ten weeks after admission, but
rate again slightly raised for two weeks; normal reading before
dismissal on 27.7.36, when she was apparently well (See Chart 11)

Case 15, A.C, Boy, aged 7 years: "growing pains" in July,
1935; admitted in January, 1936; heart enlarged with double
mitral murmur; no fever; M.-S.R., moderately increased (22.5 mm.),
but reached normal value within a fortnight; rate again slightly
raised (15,5 mm.) on 9.3.36, and continued to rise in spite of
normal temperature and no signs of activity; on 30,3.36 pulse
rate rose slightly, and on 6.,4,36 there was fever, the M,-S.R.
being now very high (36 mm,.); fever subsided after ten days on
aspirin, but M.-S.R. fell slowly, showing moderately increased
rate (19 mm.) on 18.5.36, before patient was sent to a Con-
valescent Home (Chart 12).
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Case 16. J.W. Boy, aged 11 years: history of "sore throats"
and "growing pains" for three years; "sore throat" and headache
for one week before admission; short apical systolic but no
cardiac enlargement; no fever; M.-S.R. only slightly incressed
(12 mm.), and had fallen to 3 mm. before dismissal one month
later.

Case 17. J.M. Boy, aged 6 years: scarlet fever in 1933; in
hospital from October to November, 1935, with "growing pains,"
but no cardisc involvement; readmitted in February, 1936, with
complaint of lassitude and night sweats; systolic murmur heard
at all areas, but no evidence of active rheumatism; dismissed
after one week in hospital; M.-S.R. normal (5-6 mm.).

Case 18. I.W. Girl, aged 12 years: endocarditis and peri-
carditis in 1934, but had kept well since; admitted for
tonsillectomy in April, 1936; no cardiac enlargement or nodules;
soft mitral systolic murmur; M.-S.R. 5.5 mm., rose to 7.5 mm.
four days after tonsillectomy, and was 3.5 mm. before dismissal.

Case 19. UL.K. Girl, aged 113 years: mno rheumatic history;
. complaint of precordial pain and palpitation; examination
showed tachycardis and a short non-conducted systolic murmur,
but no cardiac enlargement, nodules, or arthritis; dismissed
as "non-rheumetic"; M.-S.R. normal (2 mm.)..

Case 20. C.B. @Girl, aged 9 years: admitted in October,

1955, with acute arthritis and endocarditis; while in hospital,
irregular fever, splenic enlargement, and streptococcus isol-
ated on blood culture; diagnosis of subacute bacterial endo-
carditis made; M.-S. readings commenced in Januery, 1936, and
performed weekly for two months, showed consistently high ‘
value, varying from 31.5 mm. to 38 mm.; patignt was removed by
her parents, against advice, in a seriously ill eond;tlpn._>'
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Case 13 illustrates well the effect of congestive
heart failure on the M.-S.R. 8o long as oedema was present,
the M.-3.R. remgined below the upper limit of normal readings,
but when the oedems was dispersed by the use of Salyrgen,
there was an immediate rise in the rate. Thus in congestive
heart failure the M.-S.R. would appear to behave in a ooﬁtrary
manner to that found in the ordinary case of endocarditis,
as clinicel improvement is at first associated with a rise
in the rate instead of a fall. Case 14 shows the slow fall
in the rate as the patient improves, a normal reading being
obtained when fever has been absent for some'weeks. Case 15
is of particulasr interest, as a steady rise in the M.-3.R.
was present for a month before a relapse occurred, showing
that the apparent clinical improvement was only temporary.

The M.-S.R. could be said to have had a definite value in this
case. In Cases 16 tov18 the M.-S.R. was useful in confirming
the clinical finding of quiescence of the rheumatic infection.
In Case 18 the rate was normal even after tonsillectomy, which,
as far as my observations go, causes a rise of M.-S.R. in the
majority of rheumatic subjects. Case 19 is included to show

the use of the M.-S.R. in helping to disprove a diagnosis of
rheumatism in a doubtful case. In Case 20, subacute bacterial
éndocarditis had followed the original rheumatié infection, and |

the M.-S.R. was, as might be expected, high, but did not give
information of sny greater value then could be discovered by

Ordinary clinical examination.
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CHOREA -

This group comprises twenty-eight céses in which
chorea was the principal manifestation of the rheﬁmatic infeec-
“tion. Approximately one-half of these cases showed no evidence

of rheumatic asctivity other than chorea (Table 25), while the
other half showed signs suggestive of other forms of rheumatism,
such as carditis (Table 26). Summaries are given of certain

illustrative cases in each group.

Table 25.

Uncomplicated Chorea.

M.-3.R. never . No. of
exceeded - Cases
5 mm. | 5
10 mm. 8
15 mm. a
Total: 15

Illustrative Cases:-

Case 21. J.8. Boy, aged 10 years: chorea in June, 1935, and
again in October, 1920; return of chorea in January, 1936,
admitted in February, 1956 no evidence of cardiac 1nvolvement
8igns of choresa had dlsappeared within a fortnight; M.-S.R.,
performed at weekly intervals till 21.4.36, did not exceed 5 mm.
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Gase 22. A.McG. Girl, aged 510/12 years: chores for one
month berore admission; no previous attacks; mno cardiac
“involvement; choresa persisted for almost three months;
M.-3.R. at no time rose gbove 10 mm., even following
tonsillectomy (See Chart 13)

Case 25. D.H. Boy, aged 5 /12 years: scarlet fever in
October, 1935; admitted in March, 1986, with severe chorea,
which had developeq suddenly; no cardiac involvement;
M.-8.R. did not exceed 10 mm., except after ton31llectomy,
when it rose to 15 mm., falling to a normal velue eighteen
days after the operation.

‘Case 24. E.B. Girl, aged 78 /12 years: scarlet fever in
1964; chorea in May, 19385; admitted in June, 1936, with
history of chorea for two months; no cardiac involvement;
M.-S.R. 12 mm., but fell to 6 mm. within one week, and was
not subsequently raised above normal.

A normel microsedimentation rate is therefore the
usual finding in cases of‘chorea, where there is no evidence of
the presenee‘of any other rheumatic manifestation. Cases 23 and
24 are given to show exceptions to this rule. In Case 23
tonsillectomy was responsible for raising the rate above normal,
and the rise was slight and transitory. This finding differs
from that in Case 22, as in the latter there was no rise in
rate after tonsillectomy. In Case 24 the first M.-S. reading

fell sllghtly over the upper limit of normal but subsequent

Teadings were within it.
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These cases form an interestihg contrast to the next
group, in which there were signs of the presence of one of the
other forms of rheumatism.(Table 26). Cases 25 to 31 were all
cases in which there were signs of cardiac mischief such as
tachycardia, murmurs, etc., but without cardiac enlargement,
nodules, or fever. >In oné only of these (Case 25) the M.-S.R.
was normal on admission, but it rose subsequently on one
occasion. |

Table 26.

Chores with Evidence of Other Rheumatic Manifestations.

Case |[Initials| Age ié?giagf Activity M.-5. Rate
(years)| involvement Initial| Highest
Value
25 | p.T. 76/12 + 0 7 15
26 | L.L. 8% + 0 13.5 13.5
27 | M.T. 8 + 0 15.5 | 20.5
28 | u.m. | 79/12 + 0 14 14
29 | M.MeN. | 8 + 0 10.5 18
80 | E.B. 9 + 0 11 31
81 | E.s. |10%0/12] @+ 0 13 13
52 | s.1. 6 + + 28 28
33 | =.P. 9 + + 20 20
34 | D.D. 8 R s | 39 39
85 | M.D. 10 + + 28 28
36 | J.G. Ve +(& arthritis) ++ 30.5 ‘34
37 ¢.B. 9 +(& nodules) + 10 - 14




Case 25. P.7. Boy, aged 76/12 years: chores present on
admission ($.l2.39) also apical systolic murmur; no fever,
cardiac enlargement, or nodules; M.-S.R. within limits of
normal, except on 25.1.36 (See Chart 14), when there was no
chorea, no fever, and & normal pulse-rate.

The initial M.-8. value in Cases 26, 28 and 31 was
also the highest value recorded. The rate in all three cases
had fallen to normel within a fortnight, and did not subse-

quently rise. Case 26 is typical:-

Case 26. T.L. Girl, aged 8% years: arthritis in February,
1936; chorea commenced atv the end of March, 1936; admitted
on 14.4.36; soft systolic murmur at all areas; mno arthritis,
nodules, or fever; M.-5.R. slightly raised on admission
(13.5 mm.), but fell to normal five days later.

Three cases, Cases 27, 29 and 30, showed their

highest M.-S. value following tonsillectomy, prior to which

the rate had been normal. Case 30 is given as an illustration -

of this:-

Case 30. E.B. @irl, aged 9 years: chorea in January, 1936,
lestitig six weeks, systolic murmur noted; second attack of

chorea in May, 1936; admitted in June, 1936; chorea very slight;
loud systolic murmur all areas, conducted to axilla; no cardiac

enlargement or fever; M.-S.R. 11 mm. on admission, fell below
upper limit of normel in five days, theresfter tending to vary

within the limits of normal, or slightly-over it; sharp rise in
rate sfter tonsillectomy, with graduel fall, taking three weeks

to reach normal (See Chart 19).

Cases 32 to 37 were all cases in which the cardiac

involvement sccompanying the chorea was considered clinically
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to show signs of activity. The M.-3.R. in all these cases,
with one exception, was high initially, felling graduelly as

clinical improvement occurred, &as is shown by Cases 33 and 34.

Case 35. EKE.,P. Girl, aéedv9 years: chorea in September, 1935,
and again in Fepruary, l1956; admitted in May, 1936, with moder-
ately severe chorea; mitral systolic murmur conducted to axilla;
no fever or nodules; M.-S.R. moderately raised at first;
reached normel value within three weeks, and did not ageain rise
before dismissal in August, 1936.

- Case 34. D.D. Boy, aged 8 years: rheumatic carditis in the
summer of 1935b; chorea in Februery, 1936; admitted on 13.3.36;
8light cardiac enlargement, with mitral systolic murmur and
triple rhythm; M.-S.R. high initially (39 mm.); fell gradually
till 28.4.36, when there was a slight rise coinciding with
slight fever and swelling of the fingers following the stop-
ping of salicylates; fall in rate continued when salicylates
were again given (Chart 15).

Case 33 shows an uninterrupted clinmical improvement,
with a corresponding fall in the M.-S.R. In Case 34, on the
other hand, a suggestion of arthritis followed the stopping
of sodium saelicylate, and was associated with a slight rise in
the M.-S.R., which had been moderately increased when the
salicylates were stopped, and thus indicated that ectivity was
8till present. A rapid M.-S.R. may therefore be & contra-

indication to the stopping of salicylates.

~

Case 37 is of some interest: -
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Case 37. C.B. @Girl, aged 9 years: arthritis in July, ‘
19%0; cnorea 1n September, 1930, without cardiac involvement;
on examination in Maerch, 1936, had been in bed for seversl
months; pulse-rate not accelerated; double apical murmur;

no fever; nodules on elbows, knees and ankles; M.-S.R. never
exceeded 14 mm., and had been within normal limits for six
weeks before dismissal on 15.5.36, although nodules were
present up till three weeks before dismissal (Chart 16).

The interest of this case lies in the association of
nodules, genérally assumed to indicate & serious prognosis,
‘with & normal or only slightly increased M.-S.R., ﬁhich should
denote cessation of activity. The M.-5.R. more truly repres-
ented the condition of the patient as, in spite of the presence -

of nodules, no other signs indicating activity were found, and

the nodules themselves graduaslly disappeared.

General Remarks on Chorea.

It is interesting to find that chorea by itself does
not asppear to cause any appreciable rise in the sedimentation
rate, whereas active arthritis or carditis are always associated
with a rapid rate. This might be taken as evidence in favour
of the view that many cases of chorea are not really rheumatic,
if'we assume that chorea, to be considered rheumatic, must be a
. Theumatic lesion of the same nature as the other two manifesta-
tioﬁs. It certainly suggests that if chorea is rheumatic, then
it is a less severe manifestation than arthritis. Until the
pathogenesis of chores is better known, however, this question
is unlikely to be definitely settled.

The practical value of the microsedimentation rate in
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chorea is to indicate when other manifestations of the rheumatic
infection, which may be associated with the chores, are active,

and when their quiescence can safely be assumed.

The Effect of Tonsilleetomy'in Rheumatic Patients.

lention has already been made in the foregoing pages

of cases in which the M.-3.R. rose following removal of the

tonsils and adenoids. Particulars of twelve such cases are
given in Table>27, showing the rate before and after tonsillec-
tomy, and the time teken for it to return to a normal value.
As the subject is of some interest, short notes on each case

will also be given. )
Table 27.

Tonsillectomy in Rheumatic Subjects.

No. |Initials T&pe»of M'ing' (mm.) . Eémﬁezsgzn
Rheumatism | Before T.& A.lATter T.& A.| to normal
I R.M. Arthritis 17.5 £26.5 2 weeks
II - MM Arthritis 2.5 23 2 weeks
III R .McE. Arthritis | 4 : 15.5 2 Wweeks
Iv w.L. Arthritis 5 18 2 weeks
v W.A. Ohoiea‘ 9 14 2 weeks
VI D.H. Chorea 4 15 2 weeks
VII E.B. Chorea 7 31 3 Weeks
VIII| M.McN. | Chorea R 18 3 weeks
IX M.T. | choresa 10 | 20.5 (see foot-
X A.McG. Chorea 5 8 nofe *)
XI | J.D. Chorea | 10 - 10 | -
1 | 1w, | caraitis | 5.5 | 7.5 | -

(*Note:- wo. IX was dismissed one week after tomsillectomy, on
account of an outbreak of measles in the ward),
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No. I. R.,I. Boy, aged 4 years. This case has alresady been
considered on page 94, and was the only instance of the M.-S.R.
being over normal values before tonsillectomy. The raised value
was isolaeted, associated with & slight degree of fever, and did
not sppear to be a contra-indication to the operation, as the
rate fell to normal within the average time.

No. IT. M.M. Girl, aged 6% years. The M.-S.R. had given
normal readings for one month belore tomsillectomy. The rise
after the operation was associated with slight fever, and
-temporary acceleration of the pulse-rate (Chart 17).

No. III. R.McE. Boy, eged 9 years. Definite evidence of
cardisc involvement. No fever after tonsillectomy, and rise

in M.-S.R. 8light and temporary.

No. IV. W.L. Boy, aged 9 years. Soft systolic murmur, but
N0 enlargement of the heart. sSiight rise of temperature
following the operation, associated with the slight rise in
B/I._S.R. ’

No. V. W.A. Bogé aged 57(12 years. No evidence of rheumatic
manifestations ovner then chorea; consistently normal M.-S.R.
before tonsillectomy, with only very slight rise after the ,
operation, associated with slight fever. o

No. VI. D.H. Boy, aged 59/12 years. As with No. V, there was
no evidence of rheumatism apart‘f%om the chores, and the rise in
M.-S.R. was slight and transient (Chart 18).

L d

No. VII. E.B. Girl, sged 9 yesrs. Apical systolic murmur in
addition to the chores, and the M.-S.R. showed slightly raised
values on more than one occasion. Some fever after the operation,
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No. VIII. M.McN. Girl, aged 8 years. No evidence of
rheumatlism otner then chorea. Fever and accelerated pulse-
rate after tonsillectomy; M.-S.R. rise not marked, and
normal value reached after three weeks.

No. IX. M.T. Girl, aged 8 years. Short apical systolic

murmur present. The time required for the M.-3.R. to reach
& normal value after tomnsillectomy was not obtained, as the
patient was dismissed earlier than usual as a measles contect.

No. X. A.McG. @Girl, A_ged 5 /12 years. Uncomplicated
chorea, with con31stenuly vormal M.-5. values before tonsil-
lectomy, and no rise after the operation in splte of a slight
degree of fever.

No. XI. J.D. Boy, aged 7 years. Uncomplicated chorea, with
normal M.-5.R. before and after the operation.

No. XII. I.W. Girl, aged 12 years. Old-standing rheumatic
carditis, with 1o relapse Tor two years; admitted for
tons1llectomy. Normal M.-S. values before and after the
operation; no fever (Chart 20).

Remarks. |
Several points emerge from a consideration of these

cases. In the first place, all the cases, with one exception,

showed a normal M.-S.R. beforejtonSillectomy, the'M.—s,g.

thus agreeing wifh'the clinicallfinding thaﬁ‘the,rheumatic

infectioﬁ was quiescent. The exception (No. I) had shown &
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normal M.-S.R. up to the day before operation; when there was
a slight rise of temperature for no apparent cause, which had
disappeared by the following morning. This upset was not
considered to be sufficiently serious to require postponement
of the operation, and no ill-effects were observed. The
M.-S.R. rose after the operation to quite & high value, but
returned to normal within the average time of two weeks.

Folloﬁing tonsillectomy, there Was 8 rise in the
M.-S.R. in &1l patients who had a history of recent active
rheumatic arthritis or carditis, but & normal value was
recorded as a rule after two weeks, or, at the most, three
weeks. Two cases of apparently uncomplicated chorea (Nos. V
and VI) showed a rise after operation, but in both this rise
was only slight, and in two other similar cases (Nos. X and
XI) the rate remained within the normal range. Patient No.
XII had suffered from endocarditis and pericarditis two years
prior to the operation, but had kept well since then. 1In
this case the sbsence of any post-operative rise in M.-S.R.
might be regarded as a confirmation of the quiescence of
rheumatic activity. ‘

In all the cases in which the M.-S.R. rose following
the operation there were associated signs of slight consti-
tutionael upset. Such signs were also found in one case of
uncomplicated chorea, although the M.-S.R. did not exceed

normal velues. It would seem that the rise in rate in these




112.

rheumatic patients was due rather to the trauma csused by
the operation, than to any relapse of the rheumatic infection,
as it is very unlikely that the latter would subside within
such a short period as two to three weeks. It was hoped to
include in this section figures for the M.-S.R. before and
after tonsillectomy in non-rheumatic subjects. TUnfortunately,
the latter are not kept in hospital for more than forty-eight
hours, end it was found that the full extent of the rise in
M.-S.R. was not evident until some days after the operation.
It would appear reasonable to conclude that, in spite
of Case No. I, normal ﬁ;—S. readings are advisable before the
removal of tonsils and adenoids in a rheumatic patient; and
that estimation of the rate after the operation gives an

indication of the degree of traumatic upset, and of the time

when the patient can be considered completely recovered.

SUMMARY OF FINDINGS.

In all cases of rheumatic arthritis and caraitis,
where the infection was believed to be clinically active,
the M.-S.R. was markedly increased. As clinicsal improvement
took place, the M.-S.R. fell slowly, but took longer to reach
normal values than the other evidences of activity, such as
the temperature and pulse-rate.

An increase in the M.-S.R., or & persistently

raised M.-S.R., tended‘to indicate continued sctivity, in

Spite of the lack of signs and symptoms..
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Low M.-S. values were found in the presence of
congestive cardiac failure.

A M.-S.R. within normal limits was the customary
finding in cases of uncomplicated chorea. ’

In most cases with & recent history of rheumatic
arthritis or cardltis a temporary rise in the M.-S R. was

found Iollow1ng tonsillectomy

II.  TUBERCULOSIS.

Tuberculosis and»;hoqmaﬁism are the two diseases}
in which tﬁe esﬁimationdof tho sedimentation gate’givesvthe
greatest promise of value. Of the two, tuberculosis hes,
as regards sedimentation, been the most studied, as:the test
is in routine use in many sansastoria, and thus observations
have been made on tuberculous patients for considerable
periods. The vast proportion of this work has ~however,
been performed on the disease as it ococurs in adults and
relatively few observations on juvenile tubereulos1s are
evailable.

The following is a brief review of the literature,

arranged in chronological order:-
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In 1931, WESTERGREN,(lzg)in repeated observations on

three hundred and sixty-nine male patients, found no single
examination of an active case giving a value approximetely
normal, while the degree of increasse of the sedimentation rate
corresponded surprisingly well with the extent of activity
which the process might be presumed to possess. He was of
opinion that the sedimentstion rate was a considerébly more
reliable measure of the adtivity of the tuberculous process
than the temperature, and that, although not a specifiec
reaction, it could very likely have a diagnostic‘value in
tuberculosis. Thus, in a case where tuberculosis was sus--
pected but no real fever present, and where certain diseases
which, like tubercle, affected the sedimentation, could be
left out, & pathological value of the sedimentation rate
appeered strongly suggestive of tuberculosis. On the contrary,
with a normal rate, active phthisis could probgbly be excluded.
The test was valuasble in prognosis, as real improvement led to
& decrease in the rate, while improvement without decrease was,

as a rule, temporary.

In 1925, COOPER,(IG) ZECKWER and GOODELL,(lzs)
POPPER and xREINDIER,  °°) and BOCHNER and wassIng(®) a11
reported rapid sedimentatioﬁ rates in pulmonsry and other
forms of tuberculosis, and considered the test of value in-
prognosis, but not to any extent in diagnosis. The last-named

pair of :observers époke of the sedimentation as a state or
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condition, like fever, and suggested that in chroniec tubercu-
losis it played a simiiar part to that of the complement-
fixation test in syphilis.

In 1926, CUTIER,(la)using his own "graphic" method,
stated that the sedimentation rate was a more reliable index
of the presence or absence of activity in tuberculosis thaﬁ
the temperature, pulse-fate, gain in weight, or physical signs.
He noted a tendency for the rate to fall shortiy before death
in some cases.

In 1927, FLACK and'SCHEFF,(24)eomparing the differ-
ential white blood count, the skin sensitiveness and the
sedimentation rate in twenty-eight cases, found thet the last-
named wes more sensitive to the specific stimulation than was
the foeal reaction, and more adaptable in establishing certain
rules concerning the reasctions of the organism than the skin
sensitiveness. The differentisl white blood picture was,
however, more sensitive to specific stimulation than the
temperature and the sedimentation rate.

- In 1928, TOWNSEND and ROGERS,(124)working on cases
of pulmonary tuberculosis, considered that there was a
parallelism between the sevérity of the disease and the in-
crease in the sedimentation rate, improvement in the patient's

condition leading to & decrease in the rate, and vice versa.

Like Cutler, they reported a fall in the rate in certain.

cases shortly before death.
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(100)
Oon the other hand, PINNER, KNOWLTON and KELLY

obtained normal rates of sedimentation in five out of forty-
two patients with active tuberculosis, from which they con-
cluded that a considerable percentage of patients with active
tubercuiosis had a normal rate, and that, therefore, the test
was diagnostically and prognostically almost without wvalue.

In 1929, SCHLOSS and MILLER(lls)used the sedimenta-
tion fest in associastion with a serum reaction, the latter
involving the use of a water-soluble extract of the tubercle
bacillus called "Tubercumet.” In one hundred and thirty-six
out of one hundred and forty-seven cases the combination of
the sedimentatioﬁ rate and the serum reaction was found to
give pictures closely approximating to those determinable by
the ususl methods of diagnosgis.

(17)stated that the sedimentation rate

In 1930, CROCKET
was practically always increasedvpari passu With the toxaemia,
and that it approached normal as the resistance improved and
the disease became quiescent. A high reading in an individual
with a previously good reading presaged an exacerbation.

In 1932, ROGHE(llz)gave as his opinion that ﬁonthly
sedimentation tesfs were as essentiasl as repeated recording
of the temperature and pulse-rate. Low rates could be generally
regarded as of good prognostic significance, although, in

emaciated patients with very advanced diseass, relatively low

readings were almost invariable. He considered that the test
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was of proven value in the management of cases of pulmonary
tuberculosis, and that strict limitation of thé patient's
activities until the sedimentation had fallen to "slightly
increased" rates would greastly minimise the risk of relapse.
In 1933, IANDAU€68); from observations made on two
hundred children of all ages, suffering from various forms of
tuberculosis, considered that the sedimentation rate materially
affected the endeavour to fix the time when the activity of
the tuberculous process ended. When another infective process
supervened, the rate rose, and remained high for some time
after the process had finished. He suggested that if the
diminished activity in the tuberculous proceés, marked by the
descending sedimentation curve, should prove to indicate a
cessation of the bacillary secretion, the attainment of a
normal rate would be & valuable indicator that danger of
infection'was terminated, and s much more convenient and rapid
method than gastric lavage. In pleurisy he found high sedi-
mentation values as & rule, the rate remaining high for a long
period after the temperature had subsided; while in pulmonsry
tuberculosis he noted no rise, or only a slight rise in the
cirrhotic processes, but a more decided rise in the exudative,
fpnéumonic or cavernous conditions, according to activity.
In milisry tubercle and tuberculous meningitis the rate varied

considerably, rising in most cases, but in others showing low

Yalues, Ante-mortem, there was sometimes a rise, and sometimes
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a fall. He concluded that the sedimentation test was of little
value in the diagnosis of a tuberculous infection, but was of
great assistance in judging the activity of such a process,
once it had been diagnosed.

In the same year FRIEDLANDER(zo)made observetions on
children by means of the lLanger-Schmidt micromethod, finding
& high rate in all cases of the exudative forms of tuberculosis.
Out of forty-eight cases with tubercle bacilli in the ‘stomach
lavage, thirty-one gave high sedimentation values, and seventeen
normal values, and he therefore advised caution in placing any
great reliance on the test in diagnosis. PFour cases of tubercu-
lous meningitis showed strikingly low rates even on admission
to hospital, and in all cases before the end the rate fell to
normal, even if it had risen slightly during the course of the
disease. In thirty-three children with positive tuberculin
reactions, admitted for observation, all of whom were found
clinically healthy, the sedimentation rate, repeated at regular
intervals, showed normal values in all thirty-threg, and was
thus of use in confirming the other findings.

In 1934, REILLY(log)performed sedimentation tests on
thirty-six tuberculous girls, aged betwéen eight months and
fourteen years. He found that thirty-one out of thirty-three
of these patients who were considered clinically active had an

increased rate; and believed that, compared with other laboratory

tests for activity, the sedimentation rate indicated pathologicsal
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effects much more frequently. FREEDMAN,(27)

from observations
made on two hundred and fifty cases of pulmonary tuberculosis,
considered that the test was of aid in the differential diag-
nosis of early and doubtful cases, giving normal values in all
cases discharged as non-tuberculous.
In 1935, WALLGREN(lzs)emphasised that all other factors

should be taken into consideration when judging the condition
of a tuberculous lesion by the sedimentation test, as the latter
was also affected by commonplace infections. He was of the
opinion that a child with primary tuberculosis should generally
be kept in bed until the sedimentation was normal, and that
thereafter the amount of exercise to be allowed should be guided
by its effect on the rate. In common with other obseryers, he
" noted that the raised rate was maintained for a month, or, in
more severe cases, months after the fever had diseppeared.

" In 1986, rEICHEL, “° ) writing on the sedimentation
test in juvenile tuberculosis, stated that in erythema;nodosum
very high readingé were the rule, in tuberculosis generally the
rate was over normal, and that a high rate was the customary
finding in miliery tuberculosis and tuberculous meningitis.
Later in the same year HOUGHTON,(57)from observations on two
thousand cases of pulmonary tuberculosis, believed that the
sedimentation rate was a vealuable indication of disturbed

metabolism end of the constitutional disturbance resulting from

tuberoulosis, and as such had & definite place in the blood

Picture.




Personal QObservations.

The cases on which observations were made numbered in

all twenty-eight, and were composed as follows:-

@¢landular tuberculosis Five cases.

Primery lung tuberculosis Four cases.

Pleurisy with effusion Two cases.

_ Renal tuberculosis - One- case.

Miliary tuberculosis and
tuberculous meningitis

Fourteen cases.

Erythems nodosum - Two cases.

Observations on these conditions were not sufficiently
numerous to give sétisfactdry'conclusions, because in the event
of a definite diasgnosis of tuberculosis being made the case
was notified, and transferred to a Corporation hospital. Certain
other cases were transferred‘to the surgical wards for operation,
while many of the cases with miliary tuberculosis and meningitis
were acutely ill when admitted to hospital, and died within a

short time afterwards.

GILANDUIAR TUBERCULOSIS.
The features of five oases‘of glanduler tuberculosis

are given in Table 28, while in Table 29 a series of ten cases

With non-tuberculous glandular swellings is given to serve as

& contrast. -




Table 28.

Glandular Tuberculosis.

121.

— 0
v ,3 ’2‘. Glands enlarged in %): Renge of
Case e — - B IM.-S.R. Result
-ac N |Neck [Abdomen [4x1llae|Groins ﬁ (rm. )
— g %!
38 |w.H.| B/12| ++ | © + | ++ | ++[30-35 |Trensferred to
Corporation Hospital
39 [D.C.| 25 | 44| ++ ++ + |444]30-35 |Transferred to
‘ Corporation Hospital
1
40 [BE.X.|1 /12( + 4 + + - |20-25 Transferred to
Corporation Hospital
a1 franastiz] o | e | o o |4 [20-85° |Tremsferred to
Surgical Ward
42 |BW.| 2% 0 ++|25-30 | Transferred to

+++

Surgical Ward

Cases 38, 39 and 40 were notified as "glanduler

tuberculosis," and in Cases 41 and 42 the diagﬂosis of

tuberculous abdominal glands was conflrmed at operatlon.

All the cases of glandular tuberculosis (Table 28)

showed & markedly increased M.-S.R., the highest values being

found in the three cases (Cases 38, 39 and 42) with the most

definitely positive skin tests.

Only one case,

Case 40, had

negative skin tests, but the clinical findings were strongly

Suggestive of abdominal tubergulosis.

The question arises

Whether thls ra@1d M.-s R. in glandular tubercle would be

of assistance in the ﬁifferentlal dlagn061s of glan&ular swell-

ings .




Table 29.

Non-Tuberculous Glandular Swellings.

1z2.

N Glands enlarged in 5
[} [12] 0
.; ; ] Range of
Case b = (A ::; M.-3.R. ‘Disease
- o Neck Abdomen |Axillae|Groins| - | (mm.)
o ) k%
s < %)
I ‘N.I. (6 5/ 12 ++ 0 + - | 5~15 Anorexia
T |aw. [7%/12 |sess] o bttt - |38-42  |Lymphadenoma
III |R.M. |4 s+ 0 0 - |30-40 |Tomsillitis
(acute)
Iv M.R. |11 ++ o} 0 + | 20=30 Tonsi 1llitis
(acute)
v P.B. |2} ++ | 0 0 - | 5-10 |Tomsillitis
{quiescent)
VI | M.0. |2} + 0 + - | 5-10 |Tomsillitis
. (quiescent)
VII |4A.C. | 7/12 | + 0 + - | 5-15 |Tetany
vizz | r.E. |2%712 | 44| o 0 - |15-30 |Tomsillitis
(acute)
IX |A.McK. 411/ 121 ++ 0 + - |20-40 Lymphatic
v leukaania
X (R 2812 o] ++ 0 - |25-35  |Retroperitoneal
abscess

Table 29, which has been given for purposes of

comparison, includes various non-tuberculous cases, in which

enlargement of the lymphatic glends was present. Cases II

;and'IX in that teble show two diseases, in which the differ-

ential diagnosis from tuberculosis often arises, namely

Vlymfhaﬂénoma and lymphatie leukaemiea. ‘The M.-8.R. in both

ingtances was high, and would not, therefore, have helped to
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distinguish the conditions. , This was also the case with acute
tonsillitis (Cases III, IV, and VIII), and with Case X, where
& palpable mass in the abdomen proved to be a retroperitoneal
abscess. The other cases in Table 29 all showed a M.-5.R. lower
than that found in glandular tuberculosis, and this finding
might possibly be of use in confirming the absence of active
tuberculous infection in enlarged glands.

It cannbt be claimed, however, that the M.-S.R. is &
means of differentiating glandular enlargement due to tubercu-
losis from that caused by other conditions, as any severe

toxeemia would appear to cause an increase in . the rate.

PRIMARY IUNG TUBERCULOSIS.

The four cases included under this heading are given

in Table 30, followed by short summaries of the case history.
| Table 30.

frimary Lung Tuberculosis.

Case | Initials | Age Skin Range of M.-S.R. State on

* (years) |Tests (mm) . Dismissal
43 A.M. 83 | - 15-20 Improved
44 C.W. 6 + 5-20 ~ Improved
45 M.D. 619/12 + 15-25 Improved
46 J.McM. 5/12 | ++ 5-20 I.8.Q.
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Cese 43. A.M. Boy, aged 83/12 years. History of incon-
tinence of faeces from the age of four years; enlarged glands
in neck, groins and axillse; positive skin tests; X-ray
showed marked increase in the hilum shadows and enlarged
mediastinal glends; M.-S.R. moderately increased during two
months' stay in hospital.

Case 44. C.W., Girl, aged 6 years. Pamily history of tubercu-
losis; cough, night swesats and pain in the chest for two months;
X-ray showed infiltration along the interlobar sulcus with in-
creased medisstinal shadows; skin tests positive; no fever;
M.-S.R. 18 mm., reached normal value after five weeks; but rose
to 16 mm. one month subsequently, when X-ray showed fluid still
present between the lobes of the lung; before dismissal, when
the chest was apparently clear and the child well, the M.-S.R.
had again fallen to a normal value (Chart 21).

Case 45. M.D. @Girl, aged 619/12‘1§ars. Mother died of
phthisis while patient was in hospital; five months' history

of anorexia; sweating and cough for a few days before admission;
deficient breath sounds with rale in right lung; skin tests
positive; no fever; M.-S.R. moderately increased during stay

in hospital, without giving any reading higher then 22.5 mm.,
8till raised (17 mm.) after two months' rest in bed.

Case 46. IM.McM. @Girl, aged 5/12 years. History of loss of
Weight and cough for one month; enlarged glands in neck and
axillae; markedly positive skin tests; enlarged liver and
spleen; impaired percussion note with rhonchi in ?1ght lung;
radiologist reported "tuberculosis™; M.-5.R. initially 25 mm.,
fell to 19 mm. at the end of one week, and showed normal reading
after three weeks, when child was notified as "pulmonary
tuberculosis" esnd traensferred to a Corporation hospital.

Remarks."

A1l four cases showed & raised M.S. value on
admission to hospital. In two cases the rate fell to normal
before dismissal; while in the other two 1t was still slightly
raised. The data are insufficient to enable any conclusions

t0 be drawn as to the value of M.-S. readings in this type

of cage.
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PLEURISY WITH EFFUSION.

125.

Two caseS of pleurisy with effusion showed high

M.-S.R's in the acute stages, with a relatively rapid fall to

normael values as clinical improvement took place, as is shown

'in Chart 22.

MILIARY TUBERCULOSIS AND TUBERCUIOUS MENINGITIS. -

Details of the fifteen cases included under this

heading are given in Table 3l.

Zable 3l.

Miliary Tuberculosis and Tuberculous Meningitis.

3 Duration M.-S.R. (mm. )

Case :g Age of stay in Men%ngeal Result

' o (yrs.) |hospital Initial | Final Signs

g

47 ) J.G. 7/12 | 14 days 40 34 + Tngﬁggfggdﬂggpgggi
48 | H.R. | 8/12 4 days 15 0 o Died

49 | r.v. |51%/12 | 8 days P 19 bt Died

50 | M.G. 4/12 3 days 21 2l o Died

51 | S.L. 5 14 days 32 28 + Died

52 | W.H 11/12 | 2 months 33 14.5 + Irregular dismissal
53 |W.MeD. [19/12 8 days 20 1.5 4+ Died

54 | R.R. | 3% lday | 9.5 9.5 44 Died

55 | N.A. [8/12 2 deys | 10.5 10.5| 44 Died
56 | 7.5. 24/12 5 days | 15 7.5 44q Died

57 | 7.¢. [11t/12| 5 days | 26 1.5] 44 Died

58 |M.Mca. [1%/12 6 days | 27 9 - Died

5 | R.c. 27/12 g days | 23 22 4+ Died

60 | M.w. [8%/12 7 days | 23 13 -+ Died

61 | 1.B. |1%/12 | 10 days 9 21.5) 44 Died

[ S
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The majority of these cases were seriously ill on
admission, and their stay, thereforg, short; one case only
(Case 52) being in hospital for more than s fortnight. The
latter was admitted with a tuberculous'bronohopneumonia, and
the M.-S.R. at this stage was high (i.e. over 30 mm.), but,
with the gradual development of miliary tubercle, the rate
commenced to fall, and was only slightly incressed when he was
irregularly dismissed. It is interesting to note that the only
other cases in which the initiel M.-S.R. was over 30 mm. were
the two (Cases 47 and 51) with the next longest duration of
| stay in hospital; and that, also, these were the patients in
whom the signs Bf meningeal involvement were least marked.

In genersal, the initial M.-S.R. was not as rapid as might have
been expected from the seriousness of fthe patients' condition;
and, furthermore, thé tendeney was for the rate to fall as
the condition became ﬁorse.

In two cases, in which a M.-3. reading was obtained
within an hour or two of death (Cases 48 and 57), a very low
value was recorded; Case 48 showing no sedimentation whatever
at the end of an hour. This last finding was very exceptional,
| and Waé the only occasion on which a complete absence of
sedimentation was observed. At the time when the reading was
taken the child wés min erticulo mortis,"” and it is possible
that the power of sedimentation is lost in certain cases at

this stage. only one case, Case 61, showed a rise in the
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M.-3.R. before death (from 7.5 mm. to 21.5 mm.); while in
Case 59 the rate remsined much the same. In both these
patients the final reeading was taken within twenty-four hours
of death. In Cases 49, 50, 51, 54, 55, and 58, where the
M.-S.R. was performed from two to four days Before death, a
fall from the previous value occurféd in Cases 49, 51, and 58,
while death occurred ir the remainder before the reading was

repeated.

RENAL TUBERCULOSIS.

Case 62. D.McL. Boy, 55/12 years. Markedly undernourished
and badly cared-for child; admitted in convulsions on 19.12.35,
with fever and pyuria; initial M.-S.R. high, 35 mm., falling
with clinical improvement to 20.5 mm. one month }ater, when
child dismissed as a chicken-pox contact. Readml?ted on
23.2.36 in convulsions; M.-S.R. 19.5 mm., rose sllghtly ?wo
days later, but fell thereafter in association with clinical
improvement, reaching a value of 10 mm. at the end of three
weeks; transferred to surgicel side, where, on laparotomy,

the left kidney was found to be the seat of advanced tubercu—

lous disease.

This case showed no particular point of interest,
and the M.-8.R. and the clinical condition were in fairly

close agreement.
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ERYTHEMA NODOSUM.

0f recent years much attention has been given in the
Scandinavian countries to erythema nodosum, and paedistricians
there are agreed that the éssoéiation of this condition with
tuberculosis is almost inveriable, their opinion being shared
by the Glasgow paediatricians. WALLGREN(lzs)of Sweden considers
that erythema nodosum makes its appeearance simulteneously with
the first clinical menifestetion of tuberculosis in the
organism. One would therefore expect to find high sedimentation
regtes in this condltlon and such have been recorded (REICHE& 07)
Wallgren, however, described a "post-primary erytheme nodosum

(127) which could occur in tuberculous persons who

tuberculosum, "
had never had any previous eruption; and which ran its course

in a much shorter time than the primary form, the sedimentation
test, in particular, becoming normal remarkably quickly.
LANDORF,(eg)also, described a small minority of children with
erythema nodosum, in whom even relatively strbng injections of
tuberculin failed to produce a reaction, and believed thet in
such cases the erythema nodosum might be a non—sfecific allergic
phenomenon. The sedimentation rate in these cases showed a
rapid fall when coﬁpared with that in the tuberculin positive.

Personal observations were obtained in two cases only:-

Case 63. H.D. Girl, aged ¢4 years. History of swellings on
both legs for ten days; on sdmission erythema not marked; slight
fever; skin-tests positive; M.-S.R. 19 mm., normal value (5 mm.)
before dismissal, one month subsequently.
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Case 64. W.F. Boy, aged 8 years. History of erytheme for one
week; Talrly well-marked eruption on admission; no fever;
skin-tests positive; M.-S.R. 22 mm., four days later rash
beginning to fade; M.-S.R. 7.5 mm., and did not again rise
above upper normal limit.

No deductions can be made from such small material,
but it is interesting toAfind‘that in both these cases the
M.-S.R. was not high inifially; and that it fell to normsl
within a short period. PosSiblyﬂfﬁey were examples of Wallgren's

"post-primary" type.

SUMMARY OF FINDINGS.

The M.-S.R. showed a moderately increased or high
value in all cases of definite tuberculous infection, . except
in certain cases where a fatal iséue was- imminent, when the
rate fell to a slightly increased or normal value. The latter
finding was common in the inevitably fatal forms of tubercu-
losis, such as generalised tubercle and meningitis, but was
not invariable.

~As has been stated earlier, these cases were not
under observation for a sufficiently long time to permit of

discovering whether the M.-S.R. varied in accordance with the

clinfcel picture.
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ITI. RESPIRATORY SYSTEM - NON-TUBERCULOUS DISEASES.

Few references to respiratory diseases, other than
tubereulosis, have been found in the literature. LANDAU(BS)
did not perform microsedimentation tests on acute cases, as
he considered that the other clinical findings gave more
reliable information than the sedimentation rate; while
REICHEL(107)stated that catarrhal infections in general showed ‘
an increased rate of sedimentation, which was parsllel to the
severity of the infection.

(lzl)found increased sedimenta-

WINGFIELD and GOODMAN
tion values in cases of lung disease other than pulmonary
tuberculosis, and considered that this finding meant that the
sedimentation test had no value in the differential diagnosis
of the latter.

(35)perfbrmed the test as & routine in the

GALLAGHER
medical examination of six hundred and eighty-five preparatory
schoolboys. He came to the conclusion that the estimation
of the sedimentation rate was a definite aid in cases of
broncho-pneumonia, & steady decrease in the rate giving .
assurance tﬁat the trouble was gradually subsiding; or a

continued scceleration compelling investigation for some

further complication.

Personal Observations.

Microsedimentation estimations were performed on -

thirty;seéen cases, classified as follows:-




Broncho-pneumonisa -

Lobar pneumonia -

Empyema

Chronic pneumonis -

Bronehiectasis -

BRONGHOPNEUMONTA.

eight deaths,
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Seventeen cases.

Four cases.
Four cases.
Jeven cases.

Pive cases.

Among the seventeen patients in this group there were

a mortality of 47 per cent (See Table 33), while

nine were dismissed "recovered" (Table 32).

Table 32.

 Bronchopneumonia - Recoveries.

Case |Initials| Age Highest M.-S.|M.-S.R. before Remarks
(years)| Valus (mm.) Dismissal A
' Normal temp. for 3 wks.
65 GeM. 4/12 17.5 3.5 IChest clear.
66 | I.MeG- | 10/12 38 22 No fever for 1 month;
Weight up; chest clear.
67 | A.P. 11/12 31 21 Normal temp. for 1 week;
: sent to Country Branch.
5
6 G 25.5 15.5 ormal tenp. for 2 wks.
8 S.G /12 |Chest elear.
89 .R.S’ 4/12 39.5 26.5 hNomal temp. for 2 wks;
sent to Country Branch.
70 M.D. 211/12 36 25 Normal femp. for 2 wks;
R chest clear; rheumatic
arthritis.
, 41 16.5 Chest clear; apparent
71 S.L. 9[12 o1l 5 &pp 1y
n ) - i8 Convalescent when M.-S.Rq
2 S.F VZ/l‘z ‘ - |performed. -
V&S A.D. 8/12 - 22 Convale scent When M.-S.R.
T P performed




Table 33.

- Bronchopneumonia - FPatal Cases.

132.

s Time in I.-5.R.
Case |Initials| Age hospital Time of last |
(yrs) | (days) Highest [Before death M.-S.R.
74 A.lcL. 16/12 7 26 25 Day before death
75 J.G. |14/52 14 21.5 11 Day before death
76 D.llcA. 7/52 5 14 5 Day before Qeath
77 | w.MeC. [3/12 8 5.5 1 Day of death
78 T.W. 7/12 2 5] 5 . Day before death
79 Wl 4/52 2 36 36 Day before death
80 J.S. 9/12 1 20 20 Day of death
81 | G.C. 2/52 1 1.5 1.5 | Day of death

Tables 32 and 33 provide an interesting contrast.

All the cases which recovered, with the exception of Case 65,

showed & raised M.-S.R. before dismissal, though clinical

evidence of activity was absent.

On the other hand, five of

the fatsl cases had a normal, or low reading before death

(Cases 75, 76, 77, 78 and 81).

In four fatal cases, who were

in hospitel for less than forty-eight hours, only one M.-S.R.

was performed, this value being low in two of these patients

(Cases 78 and 81), but repid in the remaining two (Cases 79

and 80).

In Case 81 the temperature was subnormal when the

M.-S.R. was taken, but in Cases 78, 79 and 80 there was fever

of from 1000 to 105°penr.

Thus the M.-S.R. did not prove of

any value in forecasting the fatal issue in these cases, one
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patient showing a low value, and another, equally ill, a rapid
one.
The following4short case-histories illustrate the

behaviour of the M.-S.R. in bronchopneumonia: -

Case 66. I.McG. Girl, aged 10/12 years: "convulsions" for

- one weex; bronchopneumonia with high fever on admission;
dierrhoea; high M.-S.R. (37 mm.); improvement slow, paralleled
by slow fall in M.-S.R., which was still moderately increased
when child was dismissed, although the lungs were clear, and
there had been no fever for a month (Chart 23).

Case 71. S.I. Boy, sged °/12 years: edmitted on 30.1.36
aiter two weekxs' illness; high fever and bronchopneumonieg;

very high M.-$.R. (38 mm.), falling to 25 mm. on 17.2.36, but
rising agein in association with s relapse to 33 mm. on 26.2.36;
with improvement M.-S.R. again fell to 23 mm. on 24.3.36, when
the child was dismissed well. Reported as an out-patient on
3.4.36; lungs clear; M.-S.R., 22 mm.; readmitted three weeks
later with fresh attack of bronchopneumonia; M.-S.R. now 41 mm.;
gredual fall in rate with clinical improvement; value of 21 mm.
when dismissed on 1.6.36. Reported well on 9.7.36, but M.-S.R.
was still above the upper limit of normal (Chart 24).

Case 74. A.McI. Boy, aged 16/12 years: edmitted with fever
and fonsillitis; no definite signs in lungs; M.-S.R. 15 mnm.,
bronchopneumonia evident three days after asdmission; M.-5.R.
now 20 mm., rising to 25 mm. on the day preceding death, which
ocecurred when the child had been one week in hospital.

Case 75. J.G. Boy, eged 14452 years: admitted on 26.12.55
With bronchopneumonia, gh Tever, iarrhoesa; M.-S. . .5 mm.,
rising to highest value (25 mm.) on 7.1.36; but.falllng to 18 mm.
o°n 8.1.36, and 11 mm. on 9.1.36,:the day preceding death.
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Remarks.

Cases 66 and 71 illustrate the slowness of the fall
in M.-5.R. in those bronchopneumonias which recover. Teeks
after the temperature has returmned to normal, and no physical
signs can be made out in the lungs, the M.-S.R. is still
elevated. This elevation does not appear to heve any prog-
nostic significance, although in Case 71 there were two
relapses during the period of observation. In both cases fhe
M.-S.R. tended to reflect the clinical condition, a relapse
being sccompenied by a rise in rate.

Case 74 illustrates one of the fatal cases in which
the M.-S.R. rose before death; while Case 75 provides a con-

trast, as here the rate fell.

It must be concluded, therefore, fhat no information
régarding prognosis cen be obtained from estimation of the
M.-S.R. in bronchopneumonia; and that it does not appear to be
necessary to obtain a normal M.-S. reading before dismissing

such cases.

LOBAR PNEUMONIA.

Case Histories:-

Bo’ aged 8l ears: admitted on 25.1.36twith~

: 36; : . lin 0 30 mn.
IsTory oF onset on 23.1.86; M.-S.R. 36.5 mm., fal ing
on 29.§.5ﬁ~ crisis on 30.1.36. Three days after crisis -M.-S.R.
was still ﬁigh (29 mm.), but fell at the end of one week to

15 mm., when patient was dismissed. v

Case 82. W.B.
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Case 83. C.5. Girl, aged 12 years: admitted on 30.3.36, with
history of three days' illness; M.-S.R., 25 mm., rising to 32
mm. on %.4.36, when crisis occurred; dismissed one week later,
when M.-3.R. had fallen to 16 mm. !

Case 84. C.W, @Girl, aged 4 years: admitted on 28.3.36, with ’
history otf onset on 25.3.36; M.-5.R. 36.5 mm. on 31.3.36;
crisis on 1.4.36; dismissed one week later, M.-S.R., 11 mm.

Case 85. M.G. Girl, aged 9 years: admitted on 18.5.36 after
one day's 1illness; M.-§.§. 30.0 mm., temperature fell by lysis,

reaching normal on 26.5.36, when M.-3.R. was 22 mm.; dismissed
one week later with M.-S.R. now 12 mm. {

Remarks. ' : /
All four cases behaved in & similar fashion. The ,

M.-S.R. before the crisis was high, falling fairly repidly

after the crisis, but in no case reaching a normal velue before /

the patient was dismissed. Thus again we find the sedimenta-

tion rate lagging behind thertemperaturé and other signs in /

reaching normal, aﬁd this delay does not esppear to have any

untoward significance. i , /

Case Histories:- | o ,

ars: lobar pneumonia with erisis
e L By e 2 e Reye later; admitted on 3.5.56 ’
with right-sided empyems; 15 c.c. pus removed from chest on
5.3.36, when temperature was normel end M.-5.R. 9 mm.; four
days later there was Still no fever, but M.-S.R. had risen to /
39 mm.: thereafter graduel improvement, although smal%_amogngs
of pus were still obtained at intervals; M.-3.R. contimued %o

give very high reedings ti11 13.4.36, when reading was 20 mm., ’
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a fortnight after the last quantity of pus (6 c.c.) had been
removed from the chest. When dismissed on 20.4.36, patient
was looking well and putting on weight, although there was
still slight dulness at the right lung base; the M.-S.R.

was now 16 mm. (Chart 25). :

Case 87. EB.,K, @Girl, aged 17/12 ears: Wwhooping cough in
Februery, 1956, measles in Hay, IgEE; admitted on June 24
with history of fever persisting since the attack of measles:
empyema of right lung, pneumococcus isolated on culture;
M.-S.R. rose from 32 mm. on 30.6.36 to 34 mm. on 14.7.36,
fever continuing and pus still being removed from right lung;
sharp rise of temperature to 104°F. on 25.7.36, with cyanosis
and dyspnoea, indicated commencing pneumonis of left lung;
M.-S.R. rose to 41 mm., and death took place six days later.

Case 88. A.H. Boy, aged 10/12 years: admitted with history
oI Ifever, dyspnoea and cough for three weeks; empyema of

left lung, 115 c¢.c. pus removed; M.-S.R. high (30-35 mm.);
transferred to surgical ward for operation, and further

M.-S. readings not obtained.

Case 89. J.R. Boy, aged 11 years: history of pain in left
chiest, cough and fever for two weeks; admitted on 30.10.36;
left-sided empyema, from which 100 c.c. of pus were removed;
M.-S.R. 36.5 mm.; two days later still high fever, M.-S.R.
rose to 39.5 mm., transferred to surgical ward where rib
resection was performed; on 18.11.36 fever was s8till present,
and discharge coming from the chest, but the M.-5.R. had
fallen to 33 mm.; on 25.11.36 temperature had fallen to normal,
and discharge stopped, but M.-S.R. was still high (30 mm.);
at the time of writing the temperature has remained normal,
and there is considerable improvement, but the M.-3.R. con-

tinues to show & high reading.

Remarks. .
As might be expected, & very high M.-S. value is the

rule in empyeme. The gradusl nature of the fall in M.-S.R.,

which is etill rapid when fever has subsided, and discharge
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has ceased, is shown by Cases 86 and 89. It is very interesting
to find that in Case 86 the first reading was surprisingly
low - 9 mm. - in spite of the presence of an indubitable empyema,
which, however, was at first afebrile. This low value is diffi-
cult to explain, but the fact that the next reading, teken four
days later, was very high, suggests that the first was for some
reeson abnormal. This finding is of value in showing that no
significance can be attached to a single normel M.-S.R. in a
doubtful case. In Cease 87 a change £qr the worse in the .
patient's condition was paralleled byva sharp rise in the
M.-S.R. |

To sum up, in empyeme the M;—S.R. does‘not‘appear to

give more full information than can be obtained by the ordinary

methods of examination.

CHRONIC PNEUMONIA.

The seven cases in this group were characterised by &

history of respiratory trouble over & considerable period,

without any evidence of tuberculosis. Four had & normal or

only very slightly raised M.-S.R. during their stay in hospital,
while the remaining ﬁhree‘showed e moderately increased rate on
admission (20—50 mm.), which in two cases had reached a normal .
value st the end of one Week, end in one case took three weeks

to resach normal.  Two illustrative,case,histories are given



138.

below, Case 90 being an example of the first type, and Case 91

of the second.

Case 90. M.M: Girl, aged 95é12 yeers: patient in R.H.S.C.
With "chromic pneumonia" in ; cough, spit and failure to
gain weight since; admitted in June, 1936 with coarse rales
in the right chest tuberculin skln-tests negatlve X-ray
showing aresa of probable calcification in the rlght lung;

temperature remained normel throughout her stay of three months
in hospitel, and M.-S.R. never exceeded normsl values.

Case 91. J,W. Bo aged 105 12 years: in hospital from
November, 0 January, wi "chronic pneumonia;
readmitted in June 1936, because of pers1stent cough and -
8light loss of welght numerous rales in right lung, but no
evidence to support d1agn031s of tuberculosis; no fever;
M.-S.R. 28 mnm., but fell rapidly, reaehlng a normal value
after three weeks. :

BRONCHIECTASIS.

Five cases of bronehiectasie, in three of whom the
diagnosis was confirmed by radiography after the injection of
lipiodol, were all afebrile &uring their stay in hOSpltal and
all showed increased M.-3. values which tended to vary from
week to week, but were mnever high. In none of these cases was

the M.-S.R. below the upper limit of normal readings when the

ratient was dismissed.
Tt seems unlikely that estimation of the sedimentation

rate in such cases will throw any light on the diagnosis or

Prognosis, or give an index for treatment.
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SUMMARY OF FINDINGS.

A high M.-3.R., which fell slowly, andlwas cmmﬁonly
still above normal limits on dismissal of the patient, was
found in those cases of bronchopneumonia which recovered.
Thirty-eight per cent. of the fatal cases of bronchopneumonia
showed a markedly increased M.-S.R. before death, while the
other sixty-two per cent. showed normal or only slightly

increased wvalues. No explanation for this difference was

- discovered.

Cases ofylobar pneumonia and empyema showed very high
M.-3. values during the acute stages, with a gradual fall cor-
responding to the clinical findings, when recovery took place.
A raised rate was generally found for a considerable period
after clinical recovery, but had no prognostic significance.

In chronic pneumonia and bronchiectasis slightly or
moderately increased values, with a tendency to vary, were the
common finding. _ ,

Estimation of the M.-S.R. in this group of non-
tuberculous respiratory diseases was not found to afford more
valuable information as regards diagnosis, prognosis or clinical

condition, than could be obtained by the ordinary methods of

oxamination.
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Iv. DISEASES OF THE NERVOUS SVSTEM.

FPew observations have been made on these forms of
(68

nervous disease which occur in children. LANDAU 2recorded
normal microsedimentation rates in epilepsy, and also in the
acubte stage of poiiomyélitis,'which latter finding he suggested
might be of value in differential diagnosis. JUARROS and
GALARIETA(62)considered that the sedimentation rate was useful
in certain nervous affections, e.g. congenital syphilis and
meningitis, as demonstrating the persistence or otherwise of an
active inflammatory process.

As regards tumours, most observers record an increased

] 136
rate in malignant tumours generally (ZECKWER and GOODELL,( )

(16) (60) (42)y, KESSLER,(GS)howevér,.found

COOPER, HUNT, GRAM
that in fifty-three per cent. of cases of malignant tumour the
rate of sedimentation was not sufficiently high to make the

test of importance in the differential diagnosis between benign

and malignant disease.

Personal Observations.

These were made on forty cases of nervous disease,

clagssified as follows:~

Non-tuberculous Meningitis - Seven cases.
Poliomyelitis - ‘Eight cases.
Epilepsy - Seven cases.

Other cohditions ~‘Eighteen cases.




141,

NON-TUBERCULOUS MENINGITIS.

-‘Table 34.

Non-tuberculous Meninglitis.

Range of
Case [Initials| Age Type of Meningitis |M.~S.R. “Result
(yrs.) (mm. )

92 | B.McD. 4/12 |Cerebrospinal fever| 25-30 Transferred
93 S.G. 2% |Cerebrospinal fever| 30-35 Transferred

94 | D.McL. 4/12 |Cerebrospinal fever| 35-45 Transferred

95 | S.C. 5/12 |Cerebrospinal fever| 35-45 Transferred

96 J.D. 1 Influenzal 20-30 Died

o7 W.R. 7/12 Influenzal 15-45 Died

98 | A.S. 5/12 . Serous 5-20 | Dismisseqd
well.

Table 34 gives particulars of the seven cases in this

section, four of which were cerebrospinal fever, two Influenzal

meningitis, and one serous meningitis.

Cerebrospinal Fever.

All four chiidfen were acutely 111 when admitted, the
diagnosis being confirmed by examination of the cerebrospinal
fluid. 1In each the’M.—S.R. was at a very high level, and in
Case 95 a fall in the rate, from 41 mm. to 36.5 mm. in twelve

hours, took place following the in;ectlon of antimeningococcal

serum. These cases were transferred to a Fever Hospital as soon

as possible after the diagnosis was confirmed.
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Influenzal Meningitis.

Both cases had rapid M.-S. valuss on admission, and
both were acutely ill. In Case 96 the M.-S.R. on admission was
22.5 mm., and rose within a wesk td 28 mﬁ., death taking place
some days later. The initial M.-S.R. in Case 97 was very high,
42 mm., and was associated withva high degrees of fevef, but two
days later, with high fever still present, the M.-S.R. fell to

18 mm., and death occurred within twenty-four hours.

Serous Meningitis.

In this casevthere was a history of convulsions, and a
moderate degree of fever was present on admission, with a
M.-S.R. of 19.5 mm. On lumbar puncture a lymphocytic exudate
was found, and the Pandy test was positive. The skin tests
were negative. Five days after admission the temperature had
become normal and the M.-S.R. had also reached a normal value,

9 mm,, which fell to 5.5 mm. one week later, prior to dismissal.

~

Remarks.

High M.-s; valdes in the acute forms of meningitis were
to be expected, and were in keeping with the cliniecal findings.'
As the cases of derebrospinal fever were transferred to Fever
Hospitals, it was not possible &b discover whether a fall in
the M.-S.R. sometimes preceded a fatal issue, as was found in
one of the cases of ihflﬁenzal meningitis. In the solitary case

diagnosed as ngerous" meningitis, the return of a slightly raised
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M.-S.R. to normal sgreed with the rapid clinical improvement.

POLIOMYELITIS.

It will be seen from Table 35 that, out of eight cases,
only two (Cases 99 and 106) showed any rise of M.-S.R. above
normal values. In both these cases the increase in rate,
which did not exceed 15 mm., was found in the first reading
after admission, and in both the next reading showed & normal

value. (Chart 26, taken from Case 99, is given to illustrate

this.)
Table 35.
Poliomyelitis.
Case | Initials Age Range bf M.-S.R.
(years)

99 G.R. a8/12 5-15
100 P.B. 2% 5-10
101 J.McD. 11 5-10
102 M.0. 2% 5-10
103 H.A. 9% 5-10
104 J.S. 7% 0-5
105 | S.G. 4%/12 5-10
106 R.B. 4 5-15

This normal M.-S.R. in poliomyelitis can be of use in

thevdiffersntial'diagnosis of & doubtful case; as is shown by

the fOIIOWingfcase;history:—
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Case 103. H.A. Boy, aged 95 years: admitted with obscure
Tever, and history of joint pains and inability to walk for

one week; pain on passive movement of the knee-joints, but no
redness or swelling; lumbar puncture showed increased globulin;
M.~-S.R. normal, 7 mm.; two days later a lower motor neurone
paralysis was present, and the diagnosis of poliomyelitis made.

In this case there was, on admission, a suggestion of
the possibility of rheumatism, the normal M.-S.R. being strong

evidence against this.-

BPILEPSY. |
Table 36 gives the M.-8. readings in seven cases of
epilepsy. All of thése caseéywére iﬁ good hea1£h,,apart from
the epilepsy, and no case showed & reading over the normal
limits while in hospital. , o R
| Table 36.

Epilepsy.
Case | Initisls - Age Range of M.-S.R.
(years)
107 ¢.0. 11 | 0-5
108 | W.N. 9 0-10..
109 | 4A.c. | B 0-10
110 | H.MeD. 4 0-10
111 | 4.B. 1 |  0-5.
122 | s.c. | &%e| o5
ns | sw. | 8 | ol
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OTHER NERVQOUS CONDITIONS.

Atexia.
Readings were performed on two cases of cerebellar

ataxia:-

Case 114. G.S. Boy, aged 4% years: history of dierrhoea
for five days, and ataxisa ior one day; slight Rombergism on
admission, but no other positive findings; kept in hospital
for a fortnight and discharged well; M.-S.R. did not rise
over 6 mm.

Case 115. A.G. Girl, aged 129/12 years: history of backward-
ness and diificulty in walking; marked Rombergism on admission,
with positive Babinski, ankle clonus, and absent abdominal
reflexes; slight optic neuritis; increased globulin content

and slight increase in cell count of the cerebrospinal fluid;
condition appeared to be a familial form of cerebellar ataxia;
M.-S.R. normal except on two occasions, when there was a slight
rise, not accounted for by any change in the clinical symptoms
(Chart 27). ’

The estimation of the M.-S.R. was not‘found of value

in these cases.

Encephalitis.

Observations were made on three cases diagnosed as

"encephalitis," short summaries of which follow:-

' . . Boy, aged 83 years: history of fall on
g?ii %iézo.g:gg? fégeged %n 25.6.56§-admitted on 29.6.36 with
charscteristic polio-encephalitis with pulbar signs; fever;
increased globulin content of cerebrospinal fluid apd cell
count of 106 per oubic centimetre (lymphocytes); skin tests
negative; M.-S.R., 11 mm. By 4.7.36 there was general improve-
ment, and M.-S.R. had fallen to 5 mm.; d}smlssed on,20.7.3§;
'only’remaining‘abndrmal finding being sl;ght degree of faelal

paralysis (Chart 28).
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Case 117. J.McC. Boy, aged 7 years: condition appeared to
be & lower motor neurone lesion as a sequel to an attack of
measles immediately prior to admission; no fever; cerebro-
spinal fluid negative; M.-S.R. sllghtly 1ncreased 15 mm.,

but fell to 7 mm. in association with clinical improvement
dismissed after three weeks in hospital with diagnosis of
"post-measles encephalitis™; M.-S.R. on dismissal being 12 mm.

Case 118. P.M. Girl, eged 6/12 years: history of fever,
vomiting; daiarrhoea and restlessness Ior two days; admitted
with dehydrstion and merked craniotabes, but no abnormal signs
in nervous system; high fever; M.-S.R. normal; died two days
later, the pathologist reportlng "polio- encephalltls" at the
post- mortem.

Remarks.

These findings are similar to those in poliomyelitis,
a normal or only slightly increased M.-S.R. being the rule in
both conditions. In Case 116 this relatively low M.-S.R. con-
trasted in a marked degree with the sppaerently seriously ill
condition of the patient on admission, but indicafed,in this

instance, a favourable prognosis.

Birth Injury.

Table 37.

Birth Injury.

Reunge of
Case |Initials| Age _Condition M.-S.R. Result
(years) (mmf) v
119 | Baby ¢.| 1/365 | Meningocele 0-5 Died
120| mT.x. 4 Convulsions 0-5 ~ Died
g since birth. . :
21| w.?. | 4/52 Convulsions 0-5 : Died
laz| wM.C. 2/52 Convulsiens 0-5 Dismissed improved
125| A.c. | 2/52 |Deformity of 0-5  |Dismissed improved
' Skull




147.

All five cases of birth injury showed M.-S. values of

-

under 5 mm., as shown in Table 37, and only one case was over

one mounth of age:-

Cese 120. T.X. Boy, aged 5 years: history of periodic con-
vulsions since birth; severe attack two days before admission;
admitted unconscious, with right-sided flaccid paralysis;
4.-S.R. 1.5 mm., died thirty-six hours later; no post-mortem
allowed. : .

Normal M.-S. values were also found in two cases of

mentel deficiency, one of whom was a microcephalic.

Hysterical Paralysis.

In two cases, in which this diagnosis was made, the

M.-S. readings were of interest:-

Cese 124. I.G. Bo aged 117/12 years: history of loss of
power in both legs. welve hours before admission to hospital;
stout, healthy, 1ntelllgent boy; good family history and no
prev1ous serious illness; indefinite paraplegia, with negative
Babinski; small boil on neck and history of several previous
boils; M.-S.R. definitely raised (25 mm.), but had fallem to
11.5 mm. two deys later, when the patient was able to walk and
run without difficulty; dismissed well after one week in hospi-
tal; M.-S.R. being 12 mm.

In this case the initial M.-S. reading suggested that
more then mere hysteria was present, and the question of the
influence of the boii erises. (It is of interest to note that
the M.-S.R. in & case of genuine hemiplegia in a boy of 9 years
0ld was normel - 3 mm.). The rapid improvement in the bdyfs

condition was perslleled by & fall in the M.-S.R., and it is
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possible that there was some temporary organic cause for both
the symptoms and the raised M.-$.R.

The second case will be given in some detaii, as it
presented special features of interest in commection with the

sedimentation rate.

Case 125. W.B. Boy, aged 11 years: history of convulsions
at nine months old, none since; backward, attends special school. |
On 30.8.36 developed "chill", with shivering and fever, but was
able to go to see doctor on 14.9.36; after which he went to bed,
and next day (15.9.36) complained of pain across the back and
in the legs, with inability to move the latter. On admission
on 19.9.36 body and legs were held stiffly, and boy appeared
unable to walk; deep reflexes exaggerated, but no evidence of
orgenic nervous disease, and on following day he declared
voluntarily that he had been "kidding". At this point the
paralysis was considered to be hysterical in origin, but the
M.-S.R. was found to be high (28 mm.), and this cast doubt on
such & diagnosis. Por first three weeks in hospital there was
loss of weight, accompanied by slight fever; M.-S.R. rose
rapidly, reaching peak value of 42.5 mm. on 29.10.36, although
definite clinical improvement present, and boy much brighter
mentally and able to walk. Condition was fully investigated;
lumbar puncture, Wassermeann reasction, Widal test, blood culture,
blood sugar curves, serum calcium, blood non-protein nitrogen,
and blood cholesterol all giving normal findings, while a blood
fibrinogen estimation on 4.11.36 gave a low normal result. The
radiologist, however, reported "abnormality of the vertebral
bodies™ in an X-ray of the spine, and considered the appesarances
suggested "spondylitis ankylopoietica". On 2.12.36 transferred
to Coumtry Branch very much improved, able to walk;.nq,fgver,
but still slight stiffness of the knees; M.-5.R. still high
(34 mm.). Two months later (29.1.37) returned to Yorkhill prior
to dismissal; mentally much brighter; walking easily; no stiff-
ness of limbs; M.-S.R. now 12.5 mm. Reported as out-patient on
4.3.37; apparently very well; no pain or stiffness; but M.-S.R.
sti1l raised slightly - 14 mm. (See Chart 29).

Remarks.
In this case, on admission, & @iagnOSiSiOf_hYSteri&
seemed permissible, but the high M.-8.R. suggested the presence

of organic disease. Progressive lenticular degenersation
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(Wilson's diseaée) was considered, but the rapid improvement and
and absence of hepatic involvement rendered this unlikely. On
considering the question of spondylitis ankylopoietica explain-
ing the high M.-8.R., it was found that such might be the case. -

(39)
GOIDING

, in a description of 91 cases of this unusual con-
dition, remarked on the common finding of high sedimentation
rates. As the paralysisAentirely cleared up, it seems logical
to assuﬁe that the high M.-S.R. was due to the lesion in the
vertebrae, perhaps temporarily exacerbated by the feverish
illnesé on 30.8.36, and that the asctual condition for which he
was admitted was hysteria, although the possibility of some
undetected focus of infection remains.

A further point of interest was the finding of a low
normal bloéd fibrinogen reading in association with a very high
M.-S.R., showing that, in’this_EaSe at anyﬁréfe,_the‘increased
sediméntation weas hOt the result of an increase in the fibrinogen

content of the blood.

\

Tumour s . o
—_— Eable 38.

‘Tumours.
M.-S.R. (mm.)
Case|Initials| Age |Site of : Result
. (yrs)|Tumour [Range |Highest | Finall - )
126 | M.N. 7. |cerebrall0-20 | 20 .| 20 Di?giggsgd
128 H.B. | 5 |Pontine | O-11 '11 | 4.5 | Died
129 | E.G. 5% |pontine | 0-82 52 |82 Died
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Table 38 gives particulars of the M.-S.R. in four
cases diagnosed as tumour of the nervous systém. In Cases
128 and 129 the diagnosis was confirmed by post-mortem exam-

ination. Brief notes on the cases are as follow: -

Case 1l26. I.N. Boy, aged 7 years: previously in hospital
from April, 1Yso0, To August, 1935, with diagnosis of cerebral
tumour; decompression carried out; readmitted in May, 1936,

on account of severe headache; M.-S.R. varied between 10 mm.
and 15 mm. during one month's stay in hospital, with a reading
of 20 mm. prior to dismissal. These readings did not appear
to reflect the clinical condition.

Gase 127, G.P. Boy, aged 1 year: seriously ill on admission,
and died twelve days later; spinal tumour diasgnosed from
clinical findings, a&s no post-mortem was allowed; M.-S.R. rose
before death. :

Case 128. H.B. Boy, aged 5 years: inoperable pontine tumour,
confirmed &t post-mortem; M.-3.R. fell before death, which
took place very suddenly from haemorrhage.

Case 129. BE.G. Girl, aged 33 years: inoperable pontine
Tumour, confirmed at posv-mortem; gradual wasting before death;
M.-S.R. rose gradually from 1.5 mm. on 25.9.36 to 32 mm. on
18.11.36, the day preceding death.

Remarks,
e ————a—————

case 129 was the only one of these patients who showed
& high M.-S.R., contrary to what some observers have reported
in malignent disease. The M.-5.R. did not parallel the celinical

condition, and was of no value in prognosis, as it rose before
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death in Cases 127 and 129, but fell in Case 128. It is interest-
ing to find such a high M.-S. value in the cloéing stages of

Case 129, as dehydration, which might be expected to slow the
sedimentation by reason of the concentration of the blood, was

very marked.

SUMIMARY OF FINDINGS.

With the exception of acute infections of the meninges,
such as cerebrospinal fever, normal or only slightly raised
M.~-S. values were commonly found in diseases of the nervous
system. In the majority of cases estimation of the micro-
sedimentation rate was not of value in either the diagnosis or
prognosis, but in one or two cases the relatively low rate
was useful in helping to differentiate a purely nervous con-

dition from other diseases, such as rheumatism.

V. ‘DISEASES OF THE GENITQO-URINARY SYSTEM.

Review of Literature.

References to the sedimentation'rate in diseases of
the urinary tract in adults are not numerous, snd in children,
even less so. In chronic mephritis in adults POPPER and ”
KREINDLER( 105) reported normel, or slightly accelerated rgtes;
(42)

and in acute nephritis' high values. GRAM also stated that

the sedimentation rate was generslly increased in nephritis.
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LANDAU(GS)made observations on seven cases of nephritis in
children, finding high migrosedimentation values in the acute
stages, which, as a rule, fell as the urine became clear. He
did not consider that the test had any great value in nephritis.
As regards pyuria, osMAN, %O writing in 1936, stated
thet "as in many other acute infective diseases after the
temperature has returned to normal, a weekly estimate of the
sedimentation rate of the red blodd corpuscles is a useful

index of the gemeral progress of the case."

Personal Observations.

The material in this séction consisted of twenty-three

cases, made up as follows:-

Acute Nephritis - Eleven cases.
Nephrosis - One case.
Pyuris | - Eleven cases.

ACUTE NEPHRITIS.
Table 39 shows the condition of the urine, and the

M.-S.R., on admission and discharge, of the eleven cases of
nephritis. In all cases the condition of the urine had cleared

up before dismissal. The M.—S.B. during the acute stages was

rapld falling gra&ually as the urine eleared. Readings did

not, however, reach normal values until some time after the
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Table 39.

Acute Nephritis.

Admission. Discharge
]
3 a | > g ' . '
Ccase| 7 age || & |o (9|5 @ 1o |8 |% | state on Dismissal
hart Elo |8 |m 3 |o|o |@
o (yrs) a o |™g |1 219 3 i
o] — —~ [0} . ~ [0)] L4
= || |o = < |m|o | =
130 | 7.2 | 11 [+ |+ |o |23.5l 0|0 |0 |15 Well
131 | D.T. 5 ++ | + |+ |38 0l0o | 0| 23 | Nephritis cured - chest
condition ?
132 | D.N. 5 [ ++]| + lo [41.5] 0o ] 0 |0 | 10 Well
133 | J.F. 8 | ++| + |++[21 ol0|0| 16 Well
134 | B.c. | 10 [+ | +4{++]19 ojofofi | Well
135 {DMeC.| 3 ++§ + |+ |37 ol ol o] 21 || Improved - transferred
to Country Branch
136 |maeA.| 4L+ | + |+ (20 ffojofof 7 Well
137 | Mm.D. g |[+++| ++|+ |35 I 0| 0] 0| 25 || Improved - transferred
o ‘ to Country Branch
wWe | gH.| 5 [+ | + [+ |20 olol|o] 33 Yoll
139 | c.s. 8°/12| + + [0 |e8 ololo]| ¢ Well
140 | a.8. | 79/12] ++| + |++|{23.5] o} 0| 0| 8.5{ Well

urine was free from slbumen, in the majorlty of cases.

In five cases, Cases 132, 136, 138? 139 and 140, the

M.-S.R. showed a normal value before the child was dismissed,

as is illustrated by the following case-history:-

' a5 . hi tory of discharging ears
Case 132. D.N. Boy, aged 5 years: .hls , - 4 :
TWo Weeks beforc samission; hsematuria and albuminuria, buF no
oedema: M.-S.R. very high (41.5 mm.); 1o blood or albumen in the
urine afiter one week in hospital, but M.-S.R. did not reach
normal value till the fifth week (Ghart . 30).
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Three cases (Cases 130, 133 and 134) still had a slightly
raised M.-S.R. when dismissed, although the urine was free of
albumen and blood, -and the patient well. Case 135 is of inter-
est, as the M.-S.R. rose while the child was in hospital,

although improvement was taking place.

Case 133. J.F. Boy, aged 8 years: admitted with very marked
oedema, drowsiness, slight fever, and abundant albumen and
blood in the urine; M.-S.R., 21 mm., begen to rise as the
oedeme disappeared, reaching 27 mm. at the end of a month,
after which it fell gradually, but was still slightly over the
upper normal limit when the boy was dismissed well (Chart 31).

Cases 131, 135 end 137 showed rapid rates on dismissal,
although the urine in all three was free from albumen and
blood, and there was no oedema. The latter two cases were
sent to the COuntry Branch for a period of convaleséence, which
was uneventful. Case 131 was complicated by the presence of
a chronic chest condition, which was probably responsible for
the persistently raised M.-S.R., as the urine was free of

albumen for almost two mohths before the patient was dismissed.

Remarks.
It is evident that in nephritis the M.-S.R. lags behind

the other signs in reaching a normal state, which is in keeping
with its behaviour in meny other diseases, e.g. bronchopneumonia.
The fset that the rate is still raised, although olinical
recovery is preseﬁt, does not appear to have any untoward

significance. In association with & marked degree of oedema
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& somewhat lower M.-S.R. than would otherwise be the case
is frequently foundg disappeafanee'of tﬁe eedema coinciding
with a rise in the rate (Caselléé). Apert from this, fhe
M.-S.R. falls as the clinical condition improves, but has no

advantage over the other signs in prognosis.

NEPHROSIS.

One case of nephrosis was investigated:-

Case 141. F.D. @irl, aged 8 years: history of intermittent
oedema for four years; admitted with generalised oedems,
albuminuria; but no haematuria; considerable improvement in
the degree of oedena, but little change in the albuminuria,
during her stay of six weeks in hospital; M.-S.R. remained
at a very high level throughout, with slight variations,

which did not appear to reflect the clinical condition

(Chart 32).

In this case the amount of oedems present had no
apparent relation to the M.-S.R., which remained at a high

level.

PYURIA.
Tabie 40 gives the condition on admission and discharge
of eleven cases of acute and ohronic pyurla together with the

type of treaxment glven. Rapld M.—S. values on admlss1on to

hospital were found in all seven "acute" cases, but in two out
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Table 40.
Byuria
. © | Admission Discharge
o |3 |8 . 1% - Gondi b1
0 o > ol P : & . ondition on
g | o ~ O, o |% P. |30/ % | Treatment Discharge
© = o E %’ an | P8 |25 7
=] &) B4 . .
S | G815 & |85 S
142 | c.7.| 2 |acute [oo*| ++ [37.5(994| 0|9 [Alkelies Well
143 | .G, [729/12) acute [ 992 | 4+ [20 [ 994| 0] 6.5]1.A1kalies Well
R ~ |2."Protosil®
la4 | c.o.| 1 [acute 012 | 4 |30 [90%| % [13.5[alkalies Well
145 | M.D.{ 10  [&eute [100% 44+ [32 [o09% 8 [Alkalies Well
146 | 7.B.| 8 |acute |99%| 44 |25 |99%| ¥ 14 |Hexemine Well
147 | K.G. | 11/12)4cute [100% lt++ |38 [|99%| 0 [25.5]1.A1knlies Well
. , o 2.Mandelic
- aeid
148 | 7.7.| 7/12Acute (103 |+++]al.5] - | -| - [Alkalies Died
149 | MM, | 4/12|chronie| 101 | ++ [10 [99%| [0 [Alkalies Tmproved
150 [7.MeG] 6 |chronmic] 999 +++le0 [99%| Rs | - Transferred
to Surgical
. ! Ward
151 | ¢.R. |12%/12 Chronic| 994 ++ [21.599%| [19 |l.Hexemine |No change
' ‘ 2.Mandelie
acid
B2 |T.D.| 7 ehronic” 994 ++ [10.5]992 Irzaggcieéie Improved
Note:- The symbol I indiecates the presence of onme or two pus cells

per microscope field.

of four "chronic" cases this value was just at the upper limit

of normal readings. As the condition of the patient improved,

there was a corresponding fall in the M.-S.R., which, however,

did not reach a nofmal reading before discharge in all cases.

Brief summaries of certain illustrative cases will be given:-




157.

Case 145. N.G. Girl, sged 7°°/12 years: sdmitted with

acute pyuria; no rever till Third day arter admission when
temperature rose and remained elevated for ten days; correspond-
ing rise in M.-S.R. from 20 mm. to 37.5 mm., treatment with
alkalies failed to reduce amount of pus in urine; local treat-
ment with "protosil™ given, and urine cleared within one week,
M.-S.R. showing simultaneous fall (Chart 33).

Cases 142 and 145 behaved in a similar fashion to

Case 143, but in them the fall in the M.-S.R. was more gradusal.

Case 147. K.G. Girl, aged 11/52 years: edmitted with scute
pyuria, coliform In chearacter; fever; M.-S.R. very high (38 mm.);
alkaline treatment for one week, omitted in favour of mandelic
acid; improvement in general condition and disappearance of pus
associated with fall in M.-8.R., which was, however, slow; on
dismissal urine was pus-free and culture sterile; but M.-S.R.
8till rapid (25.5 mm.). This child reported well one month later.

Cases 144 aﬁd liﬁvresembled Case 147, as both were
clinically well when diémissed,‘with culture of the urine
Sterile, but with the M.-S.R. still slightly elevated.

Case 148 was admitted in & critically i1l condition,
with hyperpyrexia and profuse pyuria, and died two days later.
The M.-S.R. was very high. Post-mortem examination revealed
vadvanced pyelonephritis. . | , |

cases 149 to 152 were all patients in whom the pyuria
was chronie. In the 150 the pyuria was not marked, and gastro-
enteritis was presenfi;n addition; culture of the urine giving

& growth of B. proteus; The M.-S.R. never rose above the upper

limit of néfﬁai:;gga?gﬁbwed the same reading on admission and on

disohargegffcééewiéi ig of imterest, as the M.-S.R. fell coinci-
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dently with the use of mendelic acid, althoﬁgh the amount

of pus in the urine was unchanged:-

Case 151. C.R. @irl, aged 12% years: history of persistent
pyuria for one year; admitted with profuse pyuria, coliform
on culture; no fever; M.-S$.R. moderately increased; degree

of pyuriae not affected by mendelic acid treatment, but M.-S.R.
fell to normal, rising again when treatment was omitted
(Chart 34).

» In both Case 150 and Case 152’3 éurgieal condition,
hydronephrosis with hydroureters, was found to be responsible
for the pyuria. In the first of these cases the M.-8S.R. was
very high. initially, culture of the urine giving a heavy
growth of bacillus'coli, and it fell gradually as the con-
dition of the urine improved. On the other hand, the M.-S.R.
in the second case was never raised above 10.5 mm., and

culture of the urine gave only a slight coliform growth.

Remarks.
cases 149 and 152 were the only cases in the group

in which the M.-8.R. did not at eny time show a rapid value.
In neither of these cases was there any fever, and growth of
organisms on culture was not sbundant. It is probable that
the degree of pyuris did not produeg sufficient constitutional
disturbance to affect the M.-S.R. In the other ca'seg"the
M.-S.R., on the Whoié,'appearéd to reflect the elinical
condition;‘whilé in Ccase 150 the fall in the rate suggested

that mandelic acid treatment was causing bemefit, although the
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degree of pyuria was unchanged. The delay in reaching normsl
values, &s in Cases 144, 146 and 147, was apparently unim-
portant, when clinical recovery was present, and culture of

the urine sterile.

SUMHARY OF FINDINGS.

Both in acute nephritis and acute pyuris the M;-S.
readings were at first high, and tended to fall gredually
towards normal as clinical imp:qvement took pléqe. In most
cases this fall did not reach normal values until & varieble
time after the other findings. The significence of this delay
is not apparent, unless it be‘due to the persistence of
physico-chemical chaﬁges, which night be expeoted to reach
their normal equilibrium somé time aftef reco%ery from the
causal infection is‘clinicany-apparent. ﬁhatever thg explana-
tion, a raised M.-8.R. in the presence of clinical reéovery
did not appear to héve aﬁy untoward significance.

| In one case of néphrosis and two cases of chronic
pyuria high M.—S. values were found; but in two other cases of
chronic pyuria the M.—S R. was not appreciably raised, and 1t
is suggested thet in such patlents there is an absence of con-
stitutional disturbance sufficient to affect the sedimentation.

It cannot be claimed that performance of the M.-S.R.
on these cases of urinary traot disease gave more 1nformatlon

than could be obteined by the usual careful clinieal exanina-

‘tion, and culture of the urine.
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VI. DISEASES OF THE GASTRO-INTESTINAL SYSTEM.

Review of Titerature.

Pew references dealing with the behaviour of the
sedimentation rate in gastro-intestinal disorders, either in
children or adﬁlts, have 5eeh found in the literature.
GRAM(42)considered fhat most diseases of the gastro-intestinal
system showed norm&lrsedimentation rates, spart from any
increase Which.might'be due to the effect of ansemia; while

(129)

WASTERGREN believed that irregular values oceurring in
some of his cases were céused by diarrhoea. REICHEL,(107)
reviewing the work done on gastfo-enteritis in children,
stated that in this diéease>there was no hard and fast rule
for the sedimentation rate, which Varigd without apparent
relation to the other clinical -findings. He suggested that
the low velues found iﬁ pyloric stenosis were probably due

to dghydratioﬁ. EADEE and ORR(48)investigated the sedimenta-
tion rate in dogs, in which en obstruction of the upper gastro-
intestinal tresct had been experimentally produced, and found
that the rate rose rapidly after this operation, being

effected much more gquickly then were the level of the cehlor-

ides end the non-protein nitrogern. (108)
In diseasesof the liver, REES-WALTON reported

in certsin cases a slow rate, but in other apperently identical

In an endeavour to explain these findings,

salts to blood

cases, g rapid one.

he investigated the results of adding bile-
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"in vivo" and "in vitro", and considered that, when retention
of the salts occurred in the blood stream, there were three

phases: ~

Phase I, when the concentration of bile-salts was

_ not increassed sufficiently to effect a
slowing of the sedimentation rate, because
the plasme proteins were able to absorb
these salts.

Phase II, where the cholaemia surpassed the power
of absorption of the proteins, with the
result that the excess of bile-salts
inereased the suspension stability of the
red cells, thereby diminishing the sedi-
mentation rate to such en extent that it
was difficult to attach importance to
the employment of this reaction in the
presence of inflammatory conditions or
neoplasma.

Phase III, where the reactlonary power of the
organism was elevated and the effect of

the bile-salts became nullified, when the
sedimentation rate would again be influenced

by the pathological process.

He Suggested that this hypbthesis would help to
explain the parasdoxieal results.

LANDAUgas) out of twenty cases of epidemic
hepatitis, found an increased microsedimentation rate in
eighteen,'and e normel rate in two. He believed that a
considerably inereased rate pointed to a more seriously

protracted process, while continued high values were an

unfavourable prognostic sign.
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Personal QObservatious.

Fifty;one-cases in all were invéstigated,

composed as follows:-

Gastro-enteritis Thirty—féui cases.
Ileo—cblitis - Pive éases,

Diseases of the Liver Seven cases.

Miscellaneous - Tive cases.

GASTRO-ENTERITIS.

mable 41 gives details of the thirty-four cases
in this group. VMany of them were complicated by the
Zdevelopment of some other disease, such as bronchopneumonis,
frequently & terminal event. In gseveral cases, especially
where dehydration was a prominent feature, difficulty was
found in obtaining a sufficiently free flow of blood to
perform sedimentation. The mortality of the emntire group
was 67.7 per cent., but if the uncomplicated cases are
congidered separately the mortality was exactly 50 per

cent., which 1atter-a€rees with the hospital figures for

gastro-enteritis occurring in the summer of 1935.

Recoveries.

Eleven cases were dlsmissed either "well" or

"improved®, and Table 42 is given to show the M"S reading

befofe dismissal in these Patients° The;Children who were
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Table 41 - Gastro-enteritis - Review of Cases.
Range of
Case |Initials| Age Complications M.-S.R. Result
(yrs.) (mm. )
153 P.N. 4/12 - 5-10 | Dismissed well
154| G.B. 3/12 | Bronchopneumonia 30-35 Died
155 D.B. 8/12 - 10-15 Died
156| A.S. 5/12 - 10-25 | Dismissed well
157| G.W. 6/52 Tetany 0-10 Died
158| W.K. 7/52 - 0-10 Died
159| &.G. |3/366 | Subfdural heemorrhage 5-10 Died
160| E.C. 13/52 - 30-40 Died §
161 |TMcL. 4712 | Bronchopneumonia 0-5 Died
62| W.cC. 8/12 - 10-15 Died
163 [M.McC. 3/12 Mental defact 10-30 Died
64| J.D. 3712 - 10-15 | Dismissed well
165| J.L. 10/52 - 5~15 | Dismissed improved
166| D.s. 1 - 10-15 | Dismissed improved||
- 167| . S.D. 6/12 - 5-10 Died |
68| c.F. | 4/12 - 5-10 | Dismissed improved|
169| s.E. | 14/52 - 5-15 Died |
170| W.cC. 4/12 - 0-5 Died
171 |w.Mec. 5/12 | Bronchopneumonia ‘ 0-5 Died
172| M.R. 5752 - 10-15 | Dismissed improved||
3| J.F. 7/52 Tetany 0-20 Died |
174| I.B. 3/12 - 20-25 Died
ws| b.c. 5/12 - 5-10 | Dismissed well
176 | c.M. | 4/12 - 5-15 | Dismissed improved||
177} J.P. 6/52 | Bronchopneumonia 10-25 Died
17| A.s. | 6712 - 0-5 | Dismissed well
9| J.G. | 14/52 - 10-25 Died
80| w.s. |10/365 |Icterus gravis 0=5 Died
81| J.McF. | 5/12 Teteny 0-5 Died
82| Mm.wW. 6/52 | Pachymeningitis haemorrhagica| 5-20 Died
| v.p. | 10/12 |Bronchopneumonia 0-15 Died
J JMcK. 8/52 | 8inus thrombosis 5-10 Died
1T ecM. 7/12 - 0-10 [Dismissed well
T.W. | 7/12 |Bronehopneumonia 0-10 Died
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dismissed &s "improved" were not completely recovered, but
were sufficiently so to be allowed home, owing to the danger
of fresh infection if they had been kept in hosPifal.

Table 42.

gastro-enteritis - Recoveries.

Case | Initials Age [M.-S.R. before State on
(years) |dismissal (mm.) dismissal
153 P.N. 4/12 7 | well
156 A.S. 5/12 | 15.5 Well
164 | J.D. 3/12 10.5 Well
165 J.L. lo0/52 11.5 Improved
166 D.S. 1 | 10.5 Inmproved
168 C.F. 4/12 7 Improved
172 M.R. - 5/52 12 Improved
175 D.C. 5/12 9.5 Well
176 C.HM. 4/12 7 Improved
178 A.S. 6/12 3.5 Well
- 185 C.M. - 7/12 1.5 Well

It will be seen that all these cases were dismissed with a
M.-S.R. either below the upper limit of normel reasdings, or
only slightly above it. No case was complicated by the
presence of another disease, and in none was a high M.QS.
value recorded during their stay in hospital. In most, the
readings varied Between 0 mm. and 15 mm., and 4id not appear

to reflect the clinical condition. The following case
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illustrates the typical findings:-

Case 156. A.3. Boy, aged 9/12 years: history of diarrhoea
and vomiting Ior one week; no dehydration; no fever; M.-S.R.
slightly raised at first (13 mm.), but fell to normal within
a week, rising again to 23 mm. three weeks later, although
there was no disrrhoea, and child was apparently improving;
rise not due to anaemia, as blood count was normal; M.-S.R.
fell before dismissal, but not below upper normal limit
(Chart 35).

In this case there may have been some focus of
infection which was not discovered by clinical examination,
and was responsible for causing the rise in the M.-S.R.

‘If 80, it was not Sfoiciently écute to affeet the child's

progress to recovery.

Patsl Cases.

Tables are given to show the M.-S. readihg before
death in fatal cases of uncompliéated gastro-enteritis
(Table 42), and in gastro-enteritis domplicated by inter-
current disease (Table 43). .

Table 42.

Gestro-enteritis - Uncomplicated Fatal Cases.

L ; ' Time before death
Case |Initials (yéggs) gé;%ﬁﬁfma?f?re when %éigﬁ rea@ing
155 D.B. 6/12 11 ~ One day
158 W.X. 7/52 5 ‘ Four days
160 E.C. 13/52 36 . Day of death
162 w.C. 6/12 | 12 Four days
167 S.D. 6/12 7 one day
169 3.H. 14/52 15 , T™wWo days
170 w.c. 4/12 3 Pive days
174 I.B. 3/12 23 Two days
179 J.G. 14/52 11 One day
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Teble 495.

Gastro-enteritis with Complications - Patal Cases.

M.-S.R. Time before
Case |Initials] Age before death of Complication
(yrs.)|death(mm.)|.-S.reading

154 G.B. 3/12 32 One day Bronchopneumonis

157 | G.W. | 6/52 5 Four days Tetany

159 A.G. | 3/%66 6 Four days (Subdural haemorrhage

161. J.MeL. | 4/12 4 Oone day Bronchopneumonisa

163 | M.McC. | 3/12 29.5 Three deys |Meutal defect

171 | W.McC. | 3/12 4 Four days |Bronchopneumonis

173 J.F. 7/52 3.5 One day Convulsious

177 J.P. 6/52 10.5 Seven days |Bronchopneumonisa

180 w.s. [10/365 2 ™wo days |Icterus gravis

181 | J.McF. | 5/12 | 5 One day Tetany

182 M.W. 6/52 8.5 Three days |Pachymeningitis
hesemorrhagica

8% | T.W. 7/12 1.5 Four days |Bronchopneumonia

184 | V.D. |10/12 8.5 Two days |Bronchopneumonis

186 | J.McK. | 8/52 6.5 Three deys (Sims thrombosis

These tables show that & high M.-S.R. before death
Was{unusualg but, as is shown in Table 41, high:Mu—S. readings
were not commonly found in gastro-enteritis at any time, even
in the presence of complications.

»summariesfwill how be given of:threg illustrative

cases: -
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Case 163. ll.eG. Girl, aged 9/12 yesrs: admitted with
nasal catarrh and convulsions; gastro-enteritis with fever
developed; M.-S.R. rose from normal to & high value (29.5 mm.)
before death (Chart 37).

Cese 173. J.F. Boy, aged 7/52 years: admitted in convul-
sions; no fever; serum calcium - 8.0 mgm. per cent.; M.~-8.R.
slightly raised, 13.5 mm., convulsions controlled by calcium
chloride; M.-S.R. rose to 20 mm., in association with dis-
charging ear; developed gastro-enteritis; M.-8.R. fell to
3.5 mm. on day of death (Chart 38).

Case 184. V.D. Boy, aged 10/12 years: admitted with
dlarrhoea and vomiting; no fever; M.-S5.R. 2.5 mm., rose to

12 mm. six days later, when condition was slightly improved,
but fell again to 3.5 mm., and did not rise even when broncho-
pneumonia with high fever supervened (Chart 36).

These three cases illustrate the varying behaviour
of the M.-S.R. in fatal cases of gastro-enteritis. 1In Cases
163 and 173 the gastro-enteritis developed while the child was
in hospital, but in the former the i.-3.R. rose before desath,
and in the latter it fell. 1In Case 184 the rate was never
much over the normal values, even when the child developed
bronehopneumonia. Dehydration was common to all cases, and
could not be said to have any obvious influence on the
M.-S.R. Fever in the terminal stages was accompanied in some

cases by a rapid M.-S.R., and in others by a normal rate.

Remarks on Gastro-enteritis.
It was hoped thst estimation of the M.-S.R. in

gastro-enteritis might give some information regarding the
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prognosis of the disease, but this hope was not fulfilled. In
general, M.-5. values were not much above the upper normsl
limit at any stage of the disease and, when rapid rates were
found, there was often 1o clinical explanation discovered.

ranpay! 68)

also recorded veriastions of the M.-S.R. in infants
while in hoépital, which were not explasined by any change in
the clinical condition. He believed that these veriations
were due to occult nosocomial infections. Against this sug-
gestion, however, is the finding of normal values in several
cases where the enteritis was associated with a definite
infection, such as bronchopneumonia. There was no uniformity
of behaviour of the M.-S.R. in céses where a fatal issue was
imminent. AIn some there was a fall in the rate, in others a
rise, and in others still the rate continued relatively

unchanged. No explanstion for these variations, such as the

presence of dehydration or fever, was found to be satisfactory.

ILEC-COLITIS.

In four cases of acute ileo-colitis a raised M.-S.R.
was found during the acute stages, with a return to normal
values when the patient recovered. One chronic case was
foliowed for & period of two months, and is of interest, as

the injection of anti-dysenteric‘serum wes followed by a

temporary rise in the M.-S.R.
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Case 187. A.S. Boy, aged 105 years: admitted with ileo-
colitis which had persisted for six weeks; investigation by
X-ray and sigmoidoscope, and stool culture all gave negative
results; 1.-3.R. kept within normal limits, apart from a
Sharp and temporary rise after the giving of anti-dysenteric
serum (Chart 39).

DISEASES OF THE LIVER.

Icterus Gravis.

Three of the four cases in this group were examples

of the second category of "Erythroblastosis of the New-born," %
| 91 |
described by PARSONS, HAWKSIEY and GITTIﬁS,( )namely, haemo- |

lytic enasemia with icterus gravis. Table 44 is given to show

the red cell count and the M.-S$.R. before and after blood bl
transfusion. The fourth caese in the group was jaundiced, but

the blood count was perfectly normal, as was the M.-S.R., and

it is obvious that ansemis was the principal factor responsible
for a rapid M.-S.R. in the other cases.

Table 44. : .

Icterus Gravis. %

N BEFORE TRANSFUSION || AFTER TRAVSFUSTION |||

Cese|Initialsy A8 lpeq Gell Count |M.-S.R. Red Cell Count|M.-S.RY |

(yrs) (per c.mm.) (mm.) (per c.mm.) (mm.) i

188 | w.s. [10/365| 2,030,000 29 4,270,000 10 |Ih
189 J.D. [18/365| 1,200,000 32 2,560,000 19
190 | MeI. | 5/365| 3,400,000 14 5,670,000 2
191 | M.R. [12/365| 8,000,000 2.5 - -
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The chart of Case 188 is given (Chart 40) as it shows}
graphically how improvement in the red cell count is associated
with a fall in the M.-S.R. Cases 189 and 190 show a similar
improvement, the former dying before another transfusion could
be given., The last case, Case 191, provides a contrast to the
serious character-of the jaundice in the precéding three cases.
There was a moderate degrée of jaundice but no énaemia, and the
M,-S.,R. was hormal. Jaundice without accompanying anaemia

would not therefore appear to affect the M.-S.R.

Catarrhal Jaundice,

Three cases of this disease, in all of whom there was a
moderate degree of jaundice but no fever, showed M.-S. readings
which, as in the preceding group, appeared to depend on the

degree of ansemia,

MISCELLANEOUS,

Normal M,.-S, values were found in two cases of pyloric
stenosis, one case of congenital intestinal obstruction, one

case of mesenteric cyst, and one case of tape-worm,

SUMMARY OF FINDINGS.

In gastro-enteritlis microsedimentation rates were, in the
majority of cases, within the normal range,‘or only slightly
raised., Variations in the rate did not reflect the clinical con-
dition. In cases with complications, a raised M.-S.R. was found
in some, but invothers the values were normal, A fatal issue was
sometimes preceded by a fall in the Mf-S.R., and sometimes by a

rise, or no change. The conclusion arrived at was that the
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estimation of the M.-S,R. was not of value in gastro-enteritis,

In ileo-colitis the M.-S.R. tended to parallel the
clinical findings, being raised during the acute stage, with
a fall to normal values on recovery,

| Jaundice per _se did not appear to affect the M.-S,R.,

raised values in cases with this symptom belng usually accounted
for by the degree of anaemia present.

Normal values were also found in é number of othér

gastro-intestinal diseases, which were non-inflammatory in type.

VII., OTHER DISEASES.

In this section are recorded observations on various

diseases which were not included under the previous headings.

SEPTIC CONDITIONS.

A, Abscesses.

Observations were made on three children with abscesses,
In two of these the abscess was present on admission to hospital;
in one case being located in the shoulder-joint, and in the other
retroperitoneal, Both cases showed high M.-S. values, between
30 mm, and 40 mm., and were transferred'ﬁo a surgical ward for
operation. In the third case the abscess developed while the

child was in hospital, and a short summary will be given:-

Case 192, W.,A, Male, aged 9/12 years: admitted with convul-
sions; serum calcium - 5.6 mgm, per cent,; intramuscular injec-
" tions of calcium gluconate given; fever and a rise in M,-S.R.
preceded by one week the appearance of an abscess in the right
buttock; after evacuation of the abscess, clinical condition

improved rapidly, and M.-S,R. fell to normal (Chart 41).
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This high M.-S.R. in the presence of pus might be of
assistance in distinguishing an abscess from a non-inflammatory

swelling, in doubtful cases,

B. Tonsillitis.

M,-S. readings were done on one case which was admitted
with tonsillitis, and on two cases which developed tonsillitis
while in hospital., High values were found during the acute
stage, with a gradual fail to normal as improvement took place,
the M.-5,R. not reaching & normal value until some déys after

apparent clinical recovery,.

C. Septicaemia,

A case of streptococcal septicaemia in a baby of six
weeks old, who was admitted in an acutely ill condition and died
within forty-eight hours, showed a M.-S R, of 18 mm, Another
case, in which the pneumococcus was the organism responsible, was
slightly older, six months, and the M.-S.R., was 28 mm. on the
dayithe child died.

In neither of these cases was the rate as rapid as might

have been expected In such acute infections.

CRETINISM.

Two cases of cretinism, in which there was no evidence
of other forms of dlsease, showed normal M.-S, values. In two-
other cretins, in whom intercurrent~disease, gastro-enteritis
in one case and tetany in the other, was present, the M,-S.R.

was slightly raised.
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DIABETES.

(108)
References in the Literature. Neither REES-WALTON nor

LANDAU )found'any increase in the sedimentation rate in dia-
betics. NITZESCU and GAVRILA,(BV)however, from observations on
"thirty-two cases of diabetes of varying severity, considered that
the rate was increased in clinical diabetes, the increase being
in direct proportion to the severity of the disease., 1In three
cases of severe diabetes, after long insulin treatment, although
the other symptoms were improved to the verge of disappearance,
the sedimentation rate was only slightly lowered, without return-
ing to normal; and they believed that this indicated that the
sedimentation depended on factors which were very little in-
fluenced by insulin, As regards this latter theory, PICO,
FRANCESCHI and NEGRETE(gg)estimated the sedimentation rate in
horses before and after the intravenous injection of one hundred
units of insulin, and obtained very inconstant results. They
found, however, one interesting point - that the horse with a

rapid rate before the injection of insulin showed a more marked

hypoglycaemia after the injeection than the horse with a slow rate.|

Personal Observations.

Observations were made on four cases of diabetes in the
wards., Two of these were admitted on account of an upset of the

carbohydrate tolerance cauSed, apparently, by coryza; and in %

both the M.-S.R. was at first raised. In the other two cases,
although sugar and acetone were present in the urine initially,

the- M,-S.,R. was well within the'normal limit., A summary is given

of the following case, in which M.-S. readings were made for a

period of almost four months:-
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Case 195. W.D. DBoy, aged 12 years: history of a previous
admission to hospital in 1930; disturbance of carbohydrate
tolerance for four weeks following a "cold in the head';
admitted on 7.2.36; von Pirquet and lantoux tests, negative
in 1930, now positive; sugar and acetone in the urine; X-ray
showed increese in the mediastinal and hilum shadows;
occasional rise in temperature during first fortnight in
hospital; difficulty found in adjusting insulin requirement,
which rose as high as 185 units on 27.4.36, but thereafter
fell, reaching 115 units before dismissel on 2.6.36; M.-3.R.
moderately increased at first, but fell slowly to normsl
values (see Chart 42). Readings taken on two occasions
during hypoglycaemic coma were both normal.

- In this case it appears reasonable to suggest that the
upset of carbohydrate tolerance was possibly due to the
patient passing through his primery tuberculous infection;
the evidence being the slight degree of fever, and the fact
that the cutaneous tuberculin reactions, previously negati#e,
had become positive. The II.-S.R. was raised for a period of
two months after admission, during which the insulin require-
menf steadily rose. After the M.-5.R. had reached, and képt,
normal values, however, the ipsdlin requirement began to fall
rapidly, indicating a return to the original carbohydrate
tolerance. Thus the M.-S.R. apparently reflected the activity
of the underlying condition (primery tuberculous lesion ?).

If this explanation is correct, the test would be of value
in assessing the presence of, degree of activity, ahd respoﬁse

to treatment of intercurrent disease in diabetics.

Blood Sugar and M.-S.R.

Simultaneous estimations of the blood sugar and the
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M.-5.R. were performed on nine diabetic outpatients, the
results of which are shown in Table 45.
Table 45.

Blood Sugar and M.-3.R. in Diabetics.

Case | Initials Age M.-3.R. Blood Sugsar
(yeers) | (mm.) (mgm.%
194 T.D. 10 8.5 - 222.2
195 L.licB. 2% 7.5 50.5
196 A.G. 15 9  206.2
197 P.D. 11 6 67.7
193 W.D. 12 8.5 81.9
198 ¥.D. 11 7 108.1
199 7.1 12 | 14  98.0
200 M.G. 14 23 45,4
201 M.G. | 1o 10.5 |  54.3

In this small series no relationship was apparent
between the level of the blood sugar and the rate of sédi—
mentaﬁion} It is interesting to note that Case 200, which
showed the only rapid M.-3.R. in the series, was also the
case in which the lowest blood-sugar reading was ;eeorded.
Case 195, however, which hed the next lowest blood-sugar,
gave a normsl M.-8. reading. Incidentally, there did not

appesr to be any cause for the increase in M.-5.R. in Case

200 as ‘the child was apparently well.
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PINE DISBASE (”rythroeaema polyneuritis).

licrosedimentation readings were done on three cases

of this disease, short notes on which follow:-

case 202. L.L. 4&irl, aged 14/12 jears: M.-S.R. normal,
but This child died very suddenly from & bronchopueumonia
lasting a few hours; I.-S. reading on the day before death
was 10 mm.

Case 2803. P.K. Boy, aged O/12 years: improved while in
hOSplfa¢, ~out dismissed bexrore complete recovery, owing to
risk of other infection; M.-S.R. veried between 10 mm. and
15 mm., and was 14.5 mm. prior to dismissal.

Case 204. F.F. Girl, aged 7/12 years: admitted with
nasal catarrh end conjunctivitis; no fever; i.-S R., 18 mm.,
developed dlarrhoea with fever one week later and M.-S.R.
rose to 26 mm.; removed by parents agalnst_adv;oe.

Remarks.

As might be expected in a disease where the patient
is particularly susceptible to various infections, the
M.-8.R. was raised in two of these cases. In the third
case, however, the normal i.-S. reading gave no indication
of the approaching bronchopneumonia, which was to prove

fatal.
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CONGENITAL HEART DISEASE.

WOOD(155}

reported that uncomp1ica£ed cases of éoﬁgenital
heart disease showed a normal sedimentation rate, where cyano-
sis was not a feature, while in two cases with cyanosis he
found very 1ow va1ues.

Personal observations on two cases, one a boy of eight
years and the other a boy of four years, showed & moderately
increased M.-S.R., 18 mm. and 20 mm. respectively, on admission
to hospital; slight cyanosis being present in the former. 1In
both, the rate fell to a normal value before the child was
dismissed. A third case, in a baby of three months, showed
no cysnosis, and hed & W.-S.R. varying between'lo mm. and 15
mm. In this case, however, thére was a moderate deg1eé‘of
anaemia (four million‘erythroeytes per cubic millimetre),
wﬁieh was probably partly respoﬁsible for the slight increase

of the M.-S.R. above the upper limit of normsal.

MALIGNANT DISEASE.

Tumours of the nervous system have already been con-
sidered in that section. Notes_are given here of twofqthéff“

cases of malignent disease:-

Cese 205. A.W. Boy, aged 76/12 years: advanced stage of
Tymphadenoma, with lerge glandular messes in the neck and
axillee, and a secondary anaemis of from three to three-and-s
half million red cells per cubic millimetre. The M.-S.R.,
estimated at weekly intervals for a period of one mont
Teadings varying between 38 mm. and 42 mm.

h, gave
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Case 206. J.B. Boy, aged 35 years: admitted in seriously
111 condition, with ocedema of the face, hands, and feet; and
enlargement of the heart, liver and spleen; M.-S.R., 10 mm.
on the day following admission, and patient died next day;
post-mortem examination showed a tumour of the thymus.

Remarks.
In Case 205 the very high M.-S.R. was undoubtedly due
in part to the degree of anaemia; while in Case 206 the rela-

tively low reading was probably a result of the cardiac failure.

RHEUMATOID ARTHRITIS.

Brief notes on three cases of this disease follow:-

Case 207. E.,M. Girl, aged 3 years: history of arthritis
Tor six monuhs, following attack of scarlet fever; admitted
with fever; M.-S.R. high, 30 mm.; three weeks later much
improved and M.-S.R. 15 mm.; reported at the end of three
months well, apart from slight thickenling of both knee-joints;
M.-3.R. now normal, 7 mm.

Case 208. C.C. GirlE aged 58é12 years: history of arthritis
or ten weeks; a ed w .~S.R. of 24 mm. This child is
8t1ll in hospital and improvement is slow; the M.-S.R. showing

values botween 22 mm. and 34 mm.

Case 209. W.D. Boy, aged 53 years: time of onset not defi-
nitely known; wrist and ankle joints affected; admitted with
M.-S.R. of 13 mm., which fell to a normal value at the end of
three weeks; marked rise in M.-S.R. after tonsillectomy to

35 mm., remained at high level for five weeks; reached normal

value two months after the operation (Chart 43).
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Remarks.

The acute stages of rheumatoid arthritis would appear
to be associated with a high M.-S.R., and the latter would not,
therefore, be of use in differentiating the condition from
ordinary acute rheumatism. Case 209 is interesting, as showing
a persistently high M.-S.R. for nine weeks after tonsillectomy,
in spite of c¢linical improvement. This is contrary to the
findings in ordinary rheumatic patients, where a return to

normal usually occurred within three weeks.

RICKETS AND TETANY.

Most of the cases of rickets and tetany on which M.-S.
readings were performed were associatgd with the presence of
some other disease, such as gastro-enteritis. One case of
uncomplicated rickets, however, which was followed for a period
of two months, showed a consistently normal M.-S.R. (This
agrees with LANDAU'S findings(ss)).

Two cases of uncomplicated tetany had, on admission,

slightly raised M.-S. rates, which, howsver, fell to normal

within a few days.

UNCLASSIFIED DISEASES.

Microsedimentation rates were also performed on cases
of coeliac disease, pseudohypertrophic muscular dystrophy,

chronic parotitis, general debility and purpura. In all these
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cases except the last-named the M.-S.R. was well within
normal limits. The case of purpura haemorrhagica showed an
increase in the M.-S.R. when the associated anaemia became
éeiréx;g, but a return to normal with improvement in the blood
couﬁf;'

3
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DISCUSSION.

Causation of the Phenomenon. Thé first question which

arises is whether it can be considered that the mechanism

of sedimentation, and the factors responsible for its vari-
ations are definitely kﬁown. The mechanism of sedimentation
appears undoubtedly to be related to the size of the particles
involved, and the latter is dependent on the degree of agglu-
tination of the red cells. It is a matter of speculation,
hoﬁever, as to what element or elements in the blood affect
this agglutination. The most popular thsory, which aftributes
the principal role to fibrinogen, has been already discussed,
and is most attractive as an explanation. There does not seem
to be any doubt that, in a large number of cases where the
sediméntation rate is increased, the blood fibrinogen content
is aiso raised. If this were ths invariable finding, the
theory‘would stand on a very sound basis. Several observers
have, however, failed to find a definite relationship between
the fibrinogen cdntent and the sedimentation rate. PINNER,
KNOWLTON and KELLY(loo)quote BRIEGER(Q)that "the only regu-
lafity of thé serum protein curve in the hsalthy and still
more in the tuberculous, is its irregularity,”" and they believe
that the fibrinogen-sedimentation rate relationship,may}wg;l
be included in,thisvstatement. Personal observations °nq§§§ﬁ

blood fibrinogen were not made, as the subject has already
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been most thoroughly investigated, and the information likely
to be obtained did not therefore, in my opinion, justify the
removal of the relatively large amount of blood required. It
seems certain that fibrinogen increase is not the only cause
of a rapid rate, although it may be one of the causes.

Other blood constituents which have been suggested as
having an influence on sedimentation, such as the blood sugar
and the blood chloresterol, stand on a much less secure basis
than fibrinogen, and their opponents outnumber their advocates.
My observations did not support the presence of any relation-
ship between either the blood chloresterol or the blood sugar
and the sedimentation rate. »

One must conclude that the cause of increased sedi-
mentation of the red cells in disease cannot be attributed to
any single factor, but is probably the result of a number of

changes, mainly physico-chemical in nature.

Influence of Anaemia. There is no doubt that an obvious

degree of anaemia will résult in a definite acceleration of
the sedimentation rate, but difficulty arises in assessing the
importance to be given to this factor. Many writers, such

as REES-WALTON " °ana ERNSTENE,(ZZ)consider that anaemia has
a purely mechanical effect; the reduction in the number of

the red cells enabling them to fall more rapidly. They there-

fore believe that, by adjusting the sedimentation reading to a
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standard blood-count, the influence of anaemia will be eliﬁin-
ated, and the corrected reading give the true state of the
disease process. The majority of observers; however, do not
agree that the problem is as simple as this, for they find
that no constant relationship between the degree of anaemia
and the rate of sedimentation occurs in their cases. The
results of personal observations incline me to agree with

this view. If the exact nature of the phenomenon of sedimen-
tation were known, it might be reasonable to exclude one of
the symptoms of disease, such as anaemia, in order to estimate
the activity underlying the othbr;symptoms. So long, however,
as this is obscure, it 1s surely better to allow the test to
be judged on its clinical merits alonse.

In the severe anaemlas, such as pernicious anaemia,
the very high sedimentation readings are in large measure
probably due to the mechanical effect of the reduction ip
number of the cells, but it has not been suggested that the
test is of valﬁe in these conditions. 1In a case of perniclous
anaemia Rees-Walton,(los)by correction of the blood count, of
one-and-a-quarter.ﬁillions to a standard of five milliong; L
reduced the sedimentation reading from 27.5 to 0.0. It appears
rather ridiculous to suggest that the latter reading was a
better guide to the state of the patient than the,f°rm°?:agt,

Apart from the question of the desirablility of cor-

rection for anaemia, the amount of blood which would require
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to be withdrawn in order to make the correction renders the
procedure quite impracticable for routine use, at least in
children. It is probably necessary in cases with a blood
count of four millions and under to bear in mind the effect of
anaemla when considering the sedimentation readings, but with
counts of over four million the influence of anaemia would

appear to be relatively negligible.

Choice of Method. In the chapter on "Methods" the question

of whether a médcromethod or a micromethod should be‘used was
discussed. The conclusion drawn from the literature, and
supported by personal observations, was that the macromethod
gave the wider range of readings, but that the micromethod

was sufficiently reliable for practical purposes. Granted

this latter premise, the micromethods have an overwhelming
advantage over the macromethods for use in children. Few
children come to regard venepuncture with equanimity, whereas
it may equally truly be said that few children continue for
long to regard a prick in the ear, which gives a momentary
sensation of pain, with any feeling of dread. I feel strongly
that the sedimentation test does not afford information of = '~ .
sufficient value to justify the pain and discomfort caused by
venépuncture. The use of the latter in hospital 1s possibls;=- -
but in pﬁivate practice it would be impracticable as a "

routine weekly measure.
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Having decided on the use of a micromethod, the question%
arises as to which micromethod, and the apparatus devised by |
Landau appears to me to have considerable advantages over any
other, and to possess no disadvantage peculiar to itself. It
is simple to use, and promises greater accuracy than any of
the other micromethods. It has also one great advantage, that ¥
the blood sample can be taken in the patient!s home, and the :
result read within a period of six hours afterwards, at the
doctor's convenience. This means that the method, unlike any
other, is capable of use by the busy general practitioner.
Comparison of this method with a modified Westergren macro-
method showed that the clinical deductions from both methods
were similar in the normal and moderately increased values,
while discrepancies were found only when the high values were
reached. In the majority of cases the miéromethod readings

were just as informative as the corresponding macromethod

readings.

Accurg;y of Readings. It cannot be claimed that readings

can be made accurately to within one millimetre, and a certain
degree of latitude must be allowed. It was remarkable, however,
how constant, within two to three millimetres, readings takan
Lawpa0{(68) found that ‘the M.-S.R. in his series of healthy

controls did not excesd an upper 11m1t of 9 mm., and there-
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fore considered all readings between O mm. and 9 mm. as
"normal". The M.-S.R. in a series of forty cases personally
observed, who were considered clinically hsalthy when the
M.-3.R. was performed (Table 46), varied between 1 mm. and
10 mm., which has been considered the "normal” range in the

present investigation.

Table 46.

Normal Readings.

' Microsedimentation Rate
Age Number (mm. ).

| (years) | of Cases

1-5 5-10 Over 10

0-1 11 10 1 0
1-5 | 9 6 3 o

5-12 20 10 10 0

All but one of these chilldren under one year of age
showed a M.~-S.R. of 5 mm. or less, and it is therefore ‘
probable that a M.-S.R. of, say, 9 mm. in an infant is

abnormal, but this increase is hardly sufficient to be of

value,

Influence of Various PFactors. It seems to be established

that the sedimentation rate increases slightly with age, and

is relatively more rapid in women than in men, no difference
between the sexes being found in childhood. The influence
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of the length and bore of the tube used, and of the temperature
at which readings are taken, is not great, provided that these
factors are constant for ths particular method used. In this
connection it may be mentioned that Landau's tubes are uniform,
and that all readings were made at ordinary room temperature.
It is important that the tube in which sedimentation is taking
place should be kept vertical, otherwise the reading will be
affected.

Some writers have suggested that the use of sodium
citrate solution as an anticoagulant, by its action in diluting
the blood, introduces a serious fallacy into the test, and they
advocate its replacement by powdered oxalate, or hirudin. It
is not unlikely that this procedure would cause all readingé
to be rather lower than with citrate solution, but no proof
has been offered that the value of the test would be in any way
enhanced. Certainly the vast majority of observers are satis-
fied that citrate solution is sufficiently reliable, andléon;
tinue to use it. The exact strength of the solution used.doés
not appear to be important. | “,

Other factors, such as ingestion of food, musculaﬁ}“
exercise, and emotion do not appear to have any recognisable
influence on the rate of sedimentation. | |

129
Time of Reading. Certain observers, e.g. WESTERGREN,( )

advocate readings of the sedimentation at two hours, four hoFrsf
‘ 18
and twenty-four hours, as well as at one hour, while CUTLER
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improvés'on this by strongly recommending five-minute readings
up to the hour. Such readings may give a more composite pic-
ture of the sedimentation, but there does not seem to be any
proof that they afford more valuable information regarding the
patient's condition than does the one-hour reading. Few
cbservers could afford the time necessary, and indeed the
extended readings are usually made by a number of different
persons, who are not as a rule punctllious in making the obser-
\vation at the correct time.

It would certainly simplify the test if readings could
be made at the end of a shorter period than one hour, but
adoption of such a procedure, unless it cbuld be made universal,
would only render the comparison of results even more difficult

than it 1s already.

Pbihts>in connection with the Landau Micromethod. One of the

objections to the use of a micromethod put forward by certain
writers is that, with tubes of such small bore, the level of
the red cell column tends to be indefinite at the end of one
hbﬁr; I have hot found this to be the case in more than one
or two instances where the M.-S.R. was very rapid; and it is

quite simple to repeat the reading in the manner described

earlier, the end-point of the second reading being almost -
invariably distinct. A difficulty much more commonly experi-

éncéd was in 6btaining a free flow of blood from the ear or
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heel. If there was a delay in getting the requisite amount

of blood, clotting was very apt to taks place in the tube, and

the reading was spoiled. In many of these cases a second

"stab" provided a sufficient flow.

- The tubes must, of course, be perfectly dry before use,

and it was found to be advisable periodically to steep them
in an ofdinary cleaning solution overnight, in order to remove
the slight film of blood which was apt to collect inside the
ampulla. Impacted fragments of blood-clot in the bore of the

tube were easily removed by the use of a piece of thin wire.

The Value of the Sedimentation Test.

In the absence of a definitely proved explanation of
the phenomenon of sedimentation, the value of the test must
necessarily be considered from an empirical standpoint. -
Opinions as to its general usefulness are varled, but most
observers are agreed that the routine estimation of the sedi-
mentation rate is of definite assistance in two important -

diseases, namely, rheumatism and tuberculosis.

Rheumatism. Thé great importance of this disease in child-
hood need not be stressed, and any aid to diagnosis or prog-
nosis would be welcomed. Its seriousness depends on its

tendency to affect the heart, and thus cause permanent dis-

e e o s e g
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ability; and one of the principal problems of its management
is to know how long it is necessary to keep the patlent at
rest. No single symptom or sign can be absolutely relied on
for this purpose, and the period of restraint has usually to
be arbitrarily fixed. Now it is suggested that the sedimenta-
tion rate is a measure of the actiﬁity of the disease process,
and that it is so sensitive that it reaches norﬁal values only
when all traces of this activity have disappeared. This sug-
gestion can not be definitely proved, as there is no means
at our disposal for measuring the degree of activity; and its
likelihood rests upon the correlation of the sedimentation rate
with the clinical findings. |
With the important exception of uncomplicated chorea,
and congesti%e cardiac failure, which will be discussed shortly,”
no case of rheumatism, in which the infection was considered,
from careful clinical examination, to be active, showed a
M.-S.R. within the normal limits. In most cases, in the early
stages, very high rates were recorded, even in the absence of
a marked degree of fever. In the presence of steady clinical
improvement a siow fall in rate took place, normal readings
being recorded many weeks after the other signs of activity,
such as fever and an accelerated pulse~-rate, had disappeared.
If,‘during this period, there was a relapse of the symptoms,
such as a rise of temperature with,  perhaps, a return of
arthritis, the M.~S.R. rose coincidently. In one case in

which this occurred (Case 15), the rise in rate preceded the
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clinical evidences, and thus gave warning of the relapse.

In those patients with the most seriously damaged
~ hearts as, for example, the cases of pericarditis, the M.-S.R.
during the acute stages gave the highest readings, as would
be expected. The Landau micromethod canﬁot, however, as
accurately reflect the variations in such patients' condition
as would a macromethod, as it is limited to a meximum reading
of about forty-two millimetres. Improvement is usually asso-
ciated with a falling M.-S.R., but there is one important
exception to this rule - congestive cardiac failure. The
onset of the latter generally results in a ﬁell-marked fall
in the M.-S.R., and such a fall in a seriously ill cardiac
patient is a sign of grave omen. In one of my cases of peri-
carditis (Case 12) an unexplained drop in rate was one of the
earliest signs that death was imminent. A low M.~S.R. in a
patient with cafdiac failure does not, however, always indicate
a fatal prognosis. In another case (Case 13), admitted with
'a marked degree of congestive heart failure, the rate was at
first very low, and rose gradually when the signs of failure
began to disappear,. eventually reaching a high value. Here
the rising M.-S.R. was a good prognostic sign, as it indicated
that the heart was recovering. |

The presence of subcutaneous rheumatic nodules over
bony prominences is cammonly considered to indicate a more

‘serious prognosis, but 1t has been found that, where such
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nodules are associated with a falling sedimentation rate,
the prognosis is good, and disappearance of the nodules within
a short period can be expected (see Case 37).

In chorea, one finds an exception to the rule that the
sedimentation rate is increased in the rheumatic‘infection,
worthy of comment, normal readings being found in uncomplicated
cases., The explanation of this 1s not apparent. It‘may be
that certain cases of chorea are'not of rheumatic origin, and
for these the term "meta-rheumatic chorea" has been suggested.
However, in any series of cases of chorea, other manifestations
ofkrheumatism occur with such great regularity that it is |
impossible not to regard chorea as being, in the vast major-
ity46f éases, of rheumatic origin. The norméi M.-S.R. would
suggest that chorea is a less serious manifestatioh than
arthritis, and there is a certain amount of clinical evidence
in Suppbrt of this view. It is also interesting to find that
the M.-S,R. shows normal, or only slightly;ihcreased readings
in othér affections of the nervous system, such as anterior
péliomyeiitis. In those cases of chorea in which signs of
éardiac involvemenf wére pfesent in addition to the chorea,
the M.-S.R. was always raised, and did not show normal values
until evidence of the activity of this complication had dis-
appeared, Estimation of the M.-S,R. can thus be of wvalue both
inbuncomplicafed choreg, and in chorea associated with one of

the other rheumatic manifestations. ~In the former a rise in
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the rate will suggest, for example, the advent of carditis;
while in the latter weekly readings will assist in assessing
the progress of the patient towards recovery.

From these findings in rheumatic patients, I think it
is reasonable to assume that there is a definite comnection
between the sedimentation rate and the activity of the infec-
tion, It may be that the former is increased as s result of
physico-chemical changes in the blood produced by the toxins
of rheumatism.» If this is true, are such changes not pfesant
in uncomplicated chorea, or are they not sufficiéntly marked
to produce increased sedimentation? Against the latter theory
tﬁere is the extremely sensitive character of the sedimentation
rate, which would appear to be affected by even trivial infec-

tions. Possibly, however, the rate is slightly raised in
chorea, although not sufficiently so to show an abnormal read-
ing. Table 25 showed that ten out of fifteen cases of uncom-~
plicated chorea had a M.-S. reading at one time or another of
overrfive millimetres, which may have been abnormal for these
particular patients. Whatever the reason, chorea per se does
not céuse any appreciable effect on the sedimentation rate.

The importance of the test in rheumatism depends largely
on the observation that the rate does not return to normal until
some time aftar all evidence of activity is at an end, and the
deduction from this that it reflects the continuance of activity,
which cannot be detected clinically. As has been pointed out
earlier, this theory can not be proved, but it appears suffi-
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ciently likely to make it advisable that the sedimentation rate
should be taken into account in deciding when the patient can
be allowed more liberty. It is probably of advantage to con-
tinue rest in bed until the M,-S.R. reaches a normal value,
and reﬁains within normal limits for at least two weeks. The
result of permitting more freedom can then be gauged by its
effect on the rate, If no rise in the M,-S,R. occurs, further
allowances can be made, but a rise will indicate the need for
continued restriction, While the child is in hospital weekly
estimations of the rate are recommended and, after dismissal,
an occasional reading would help to confirm continued absence
of activity. There is no doubt that the M.-S.R., taken in
conjunction with the clinical findings, as all such tests
should be, is of distinct value in the management of the

rheumatic infection.

-Tuberculosis. In the management of adult tuberculosis, this
test has obtained a recognised place. In children, however,
where the disease is much more often acute, it can be readily
understood that there are not so many opportunities to study
the teat and, indeed, the necessity for such a test in children
is probably not as great as in adults. In my small series of
cases of glandular tuberculosis and primary lung tuberculosis,
the M,-S.R, was always raised where activity was clinically
considered to be present, As was mentioned in the section on

"Tuberouleaia," however, cases were transferred to a Corporation
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Hospital when a definite diagnosis of tubercle was made, and
thus readings were not obtained for sufficiently long periods

to enable an opinion as to the value of the test to bé made,
Scandinavian writers ha#e reported favourably on the use of the
test in juvenile tuberculosis, being of opinion that it accur-
ateiy reflects the activity of the process. In children passing
' through their primary infection it is customary to find a defi-
niteiy raised sedimentation rate. 4An illustration of this is
ﬁhé case of diabetes (Case 193), where an upset of the carbo-
hydrate tolerance seemed difficult to explain until, on admission
for invéstigation, the tubérculin skin tests, which had been
négative on a previous occasion, were_now'strdngly positive,
With rest in bed for almost four months the tolerance returned
to its original state and the M.-S.R, fell to normal readings.
A raised M.-S.R., therefore, in the presence bf slight fever

and newly positive tuberculin tests, will be confirmatory

évidénce of primary tuberculous infection.

. In miliary tuberculosis and tuberculous meningitis the
M;?S.R. was not consistent. In some cases it was very high, but
in others, normal. Prior to death a fall in the rate was the
more usual finding, but in one case thére was é well-marked rise.
These variable results rule out the possiblility of the tesﬁ |
béing 6f value in diffefentiating tuberdulous‘meningiﬁis from
othérvéonditions, such as'encebhalitis, which occaéionally; |

resemble it.
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Acute Infections. In the majority of the acute infections,

such as bronchopneumonia, lobar pneumonia, acute pyuria and
acute nephritis, the M.-S,R., behaved as if it reflected the
ectivity of the disease process, In the acute stages the rate
was usually very high and, as in rheumatism, the return to
normal was delayed in comparison with the other symptoms and
signs. Unlike rheumatism, however, it does not seem necessary
toAinsist on a normal M,-S. reading before dismissing the
patient, providéd»clinical recovery is present; and the value
of the test is therefore very much less in these conditions
than in rheumatism., A very high M.-S.R. in the initial stages
has no prognostic significance, but a sudden fall in the rate
in a ser;ously ill patient is to be regarded as a serious omen,
Persistently high readings in a patient who is apparently
recovering satisfactorily suggest careful examination for a
possible hidden coﬁplication, such as otitis media. In general,
however, the test does not give information which can not

equally well be obtained by the ordinary careful clinical ,’2

examination.

Other Conditions. In the more chronic infections the M.-S.R.

again appeared to reflect, more or less accurately, the probable
degree of activity present. Thus in the cases of chronic . . .
pneumonia and bronchiectasis the readings were raised, but
rarely high, and fluctuated slightly from week to week, It did

not appear, however, that the test could be considered of proved
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value in estimating the result of treatment.

The sedimentation rate might be expected to be of}Some
use in distinguishing functional from organic disease, as,
in the absence of orgénic changes, the rate should not be-
affected. Unfortunatély, as has been commented on earlier,
fhe M.-S.R, was often found to be normal in non-infective
diseases of the nervous system, and thus a normal reading can
not be held to exclude the possibility of organic disease,
Nevertheless, in certain cases, estimation of the M.-S.R.,
considered in conjunction with the other findings, may help

to throw light on an obscure condition.

Fall in Réte before Death, A fall in the M.-S,R. preceding’
death was noticed in a number of different cases, besides.those
suffering from congestive cardiac fdilhre, and has been commented
upon by several writers., Various suggestidns have been put -
forward to explain this finding, such as an excess of carbon
dioxide in the blood, lowering of plasma fibrin, and dehydration
of the blood. No hypothesis, however, satisfactorily explains
why the sedimentation rate should fall in some cases and yet,

in other apparently similar cases, rise, or rémain‘stationary;
and it would appear that one must conclude that the phenomenon
responsible for the sedimentation reaction disappears in some

cases shortly before death.
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CONCIUSIONS.

Partly due to the fact that the cause of the phenomenon .
is not yet clearly understood, the sedimentation test

must be regaided'as non-specific and empirioal;”'

In performing the test on children the use of a micro-
method is desirable, and gives results of équal practical

value to those given by & macromethod.

Landau's modification of the Idnzénmeier-Raunert micro-
method is simple to use and reasonably accurate, and
possesses distinet advantagés over the other micro-
methods in use. Thé most notable of these advantages

is the ability to make satisfactory delayed readings,
whiéh renders the method suitable for use in the priiate

house.

Severe degrees of anaemia cause a well-defined accelera-
tion of the M.-8.R., but the latter is not apparently
influenced when the erythrooyte count is four millions

per cubic centimetre or over.

There is no apparent relationship between the blood

éhloresterdl, or the blood sugsar and the M.-S.R.
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Increase in the M.-S.R. is the rule in diseaées of an

“infective nature, poliomyelitis and gastro-enteritis

VII.

being exceptions. The M.-3.R. parallels the course of

the disease more or less closely, but tends to reach

"normal values after clinical recovery has ococurred.

In all forms of juvenile rheumatism where there is
evidence of clinicel activity, with the exception of
uncomplicated chorea, & raised M.-S.R. is found. It
is suggested that the M.-S.R. will not show normal
values until the rheumatic infectioﬁ is absolutely
quiescent. |

~In uncomplicated chorea there is no rise in the
M.-S.R. .

Routine weekly microsedimentation estimations are
strongly recommended in rheumatic patients, who should
be kept in bed until the M.-3.R. has become normsl,

and remained so for at least two weseks.

Prom this study, it has been impossible to form any
conclusions as to the value of the M.-S.R. in chronie

lung tuberculosis in children, for the reasons stated
earlier; but there is good presumptive evidence that
estimstion of the M.-8.R. will be of assistance in
judging the activity of the process, a raised value

pointing to an sctive process, and repeated low values

indicating inactivity.
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I1X. Rdutine performance of the M.-S.R. in other diseases
of childhood is of limited value, but readings‘taken
in 6onjunction with the ordinary methods of examination ‘
will sometimes prove useful in assessing the degree of

disease aotiv1ty, and in distinguishing functional from
organic disease.

o5
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