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1.

Farly in 1904 Dr J.Arneth, from von Leube's clinic at
Wurzburg, published a contribution on the Neutrophile Leu-
cocytes in Infectious Diseases, viz.: "Die Neutrophilen
Leukozyten bei Infektionskrankheiten." (1)

In this article Arneth states that many of the exist-
ing ideas of positive and negative chemiotaxis for the
neutrophile polymorpho-nuclear leucocytes are based on
false conceptions. He states that the destruction of
the neutrophile polymorpho-nuclear lsucocytes, which occurs
in varying degree accecrding to the severity of the infec-
tion, or intoxication, resisting powers of the organism,
etc., provides the explanation of the phenomena observed.

He states further that the number of leucocytes
present in the blood is no criterion as to their actual
condition, normal or abnormal, but that this is dependent
upon the condition of the nuclens.

In another contribution, alsc issued from von Leubebk
clinic at Wurzburg in 1904, viz.: "Zum Verhalten der Neu-
trophilen Leukozyten bei Infektionskrankheiten."(2) Arneth
reitefates the points of his previous paper, and from a

study of these papers, it would aprear that he considers

(1) wpeuteche Medicinische Wochenschrift", (XXX, No.3,
commenced in No. 2). Berlin and Leipsic.
Also Folia Haematologica I.492,also VII. 83.

(2) "Nunchen Medicinische Wochenschrift" 1904.
LI, 1097 - 1102.



that those neutrophile polymorpho-nuclear leucocytes with

one or two nuclei are yocunger and less able to combat an

infection, than those with more nuclei.

On this theorem, he counted the nuclei of the neu-
trophile polymorpho-nuclear leucocytes, and divided these
leucocytes into 5 classes, accordingly.

These classes are as follows :-

Class I. Neutrophile polymorpho-nuclear leucocytes con-
taining one nucleus; there are three sub-divisions
of this class -

(a) M. myelocytes.
(b) W. leucocytes witn a slightly hollowed-out, or

| indented nucleus.

(¢) T. 1leucocytes with a deeply indented nucleus.

Clagss II. Neutrophile polymorpho-nuclear leucocytes
possessing two nuclei; there are three sub-
divisions of this group -

(a) 2K. nucleus in two parts.
(b) 2S. nucleus in two loop-like parts.

(¢) 1X,18. rucleus with one of (a) and one of (b).

Class III. Neutrophile polymorpho-nuclear leucocytes
possessing three nuclei; there are four sub-
divisions of this class =

(a) 3K.
() 38.



(e)
(a)

2K,

28,

Class IV.

(a)
()
(c)
(d)
(e)

18.
1X.

Neutrophile polymorpho-nuclear leucocytes

possessing four nuclei; there are five sub-

divisions of this class =

Class V.

(a)
(b)
(e)
(a)
(e)

18.
1X.
25,

Neutrophile polymorpho-nuclear leucocytes

with five or more nuclei; there are five sub-

divisions of this classg =

5K.
4K,
3K,
4K,

3K,

18.
28.
28.

38,

Placing the numbers obtained by this method of

counting in a horizontal row, beginning on the left with

Class I, and ending on the right with Class V., he formed

what he called the Neutrophilic Blood Picture.

This from a series of 15 healthy individuals whose

neutrophile polymorpho-nuclear cells he counted as des-

crived, Arneth formed his normal neutrophile blood-picture.



(Normales Neutrophiles Blutbild).

This arranged in horizontal tabular form is :=-

I. II. III.
M. W. T.| 2K: 28: 1X,18 | 3K: 3S: 2K,1S: 28,1K
0: 0.2t 5 [0427: 234462 116 |2.27: 5.6: 16.66: 16.4
5.2% 35.33% 40,93%
T. v.
4K: 4S: 3K,18:38,1K:2K,28 | BK:4K,18:3K,2S:4K,2S:3K38
3.8:0.07: 6.4t 1e6: 473 |1.0: 0ueld: 0.4: 0.07:0.07

Or, as Arneth states, in round numbers,

I.
57

)

II.

35%.,

III.

417,

IV.

17,0-

27

This is his Normal Neutrophile Bloocd Ficture.

Arneth's technique is as follows:

The leucocytes are enumerated in the ordinary way by means

of the Thoma-Zeiss blood-counting apparatus.

Then blood-films are made, and the differential

neutrophile polymorpho-nuclear leucocyte count is made,

following the classification given.

lens,

100 neutrophile polymorpho-nuclears are counted.

An oil-immersion

and a microscope with a movable stage are used, and

The
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stain used for the blood-films was Ehrlich's triple stain.

The details of this technique are set forth in a
monograph published by Arneth in 1905 %) in which he sets
forth the results of further work upon the neutrophile
polymorpho-nuclear leucocytes, with regard to pulmonary
tuberculosis.

As the three papers by Arneth to which I have
referred all deal with the same subject, and are simply
continuations of each other, it may be convenient here
to summarise the findings from all three, together.

Numerous diseases were investigated, including
vulmonary tuberculosis, pneumonia, varicella, morbilli,
mumps, and erythema nodosum. In all of these, consid-
erable alteration of the neutrophile bleood-picture took
place. Even where the total leucocyte count was normal
this zlteration sometimes occurred. Therefore, taking
into account the number of leucocytes per cub. mme. aldng
with the neutrophile blood-victure, Arneth describes the
following conditions, using a term "Cytosis", (Ger.
"Zytose"), instead of leucocytosis.

L. Hypercytosen: Vermehrte Leukocytenzanl. (Increased

leucocyte count).

(3) Die Lungenschwindsucht auf Grundlage Klinischer und
Experimenteller hamatologischer Untersuchungen.
(Dr Jos. Arneth).



(a) Isohypercytose: mit normalen neutrophilen Blut-
bilde. (With normal reutrophile
blood-picture).

(b) Anisohypercytose: mit pathologisch veranderten
neutrophilen Blutbilde. (With a patho-
logically altered neutrophile blood-
picture).

II. Normocytosen: Normale Leukocytenzahl. (Normal

leucocyte count).

{a) Isonormocytose: mit normalen neutrophilen Blut-
bilde. (With normal neutrophile blood
picture).

(b) Anisonormocytose: mit vathologisch verédnderten
neutrophilen Blutbilde. (With a
pathologically altered blood-picture.

LI1. Hypocytosen: Verminderte Leukocytenzahl.

(Diminished leucocyte count).
(a} Isochypocytose: mit normalen neutrophilen Blutbilde.
(b) Anisohypocytose: mit pathologisch veranderten
Blutbilde.
Arneth concludes that the condition in most infective
diseases is always an aniso---cytosis, never an
is0--~-cytosis.
In cases which were unfavourable, clinically, from

a prognostic view, he found that there was an increase



from normal in the number of cells of Classes I and II,
and a decrease in the number of those in Classes III, IV
and V. This alteration was greater or less according

to the severity of the disease, and was called by Arneth
a "drift" or "dislocation" (Verschiebung) to the left, and
was interpreted by him as an indication of lowered resis-
tance on the part of the patient to the disease.

This hypothesis was supported by'gﬁgs fact that if
the case improved clinically, the neutrophile polymorpho-
nuclear picture returned to the right., If the case
became worse, the drift or dislocation of the ricture went
further to the left.

These findingé he states to be independent of the
total leucocyte count.

As an aid to prognosis, and a guide in therapeutics,
Arneth lays great stress upon the value of his differen-
tial neutrophile polymorphc-nuclear leucocyte enumeration,
and even goes so far as to state that if the neutrophile
blood-picture be unfavourable, i.es, if it is dislocated
to the left, then the prognosis is correspéndingly grave,
even where clinically there may be no signs pointing to
thet conclusion, and vice versa.

In one case of miliary tuberculosis he found that
nearly all the neutrophile polymorpho-nuclear gucocytes

belonged to Classes I and II, and remained in these
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classes at every examination throughout the course of the
disease, the picture becoming more and more dislocated to
the left as the fatal end approached.

Special attention is drawn to the fact that in this
case the ordinary quantitative leucocyte enumeration was
normal all the time.

On the otner hand, Arneth mentions a case of tetanus
following trauma, in which the neutrophile blood-picture
corresponded to the normal average even after the exhibi-
tion of Tizzoni's anti-tetanus serum.

Arneth is strongly of opinion that the methods of
blood examination in common use do not go far enough. He
thinks that every case should be investigated on the lines
laid down by him, and that the findings sc¢ obtained are of
very great value from the prognostic and therapeutic
points of view. ‘

His method, however, on the whole, has been adversely
criticised. His assumption that the cells of Classes I
and II are younger than those in Classes III, IV and V has
caused many to disagree with him.

On p. 86 of "The Blood" by Gulland and Goodall (1912:
¥m.Green & Sons, Edinburgh and London) it is stated that
"there is a pretty general agreement that any clinical
information that can be gained by the use of thés method

is not comimensurate with the trouble involved". This at



first sight seems a somewhat harsh critieism, for no

method of clinical research which yields valuable infor-

mation - as Arneth's undoubtedly does - can really be
terﬁed worthless, however arduocus 1ts ferformance may be.

I do not propose to discuss nis tneories concerning
the age and the resisting powers of the neutrophile poly-
morpho-nuclear leucocytes, according to the number of
their nuclei. Two points on which I should like to lay
emphasis, after some experisnce of his method, are :-

(1) Whatever be the explanation, the degree of severity
of certain diseaseg,and their prognosis, as determined

" by Arneth's method, coincide with remarikable exactness
with the findings drrived at by ordinary clini¢al
methods, and with future progress of the cases.

(2) The method is undoubtedly arduous. . It is indeed
so laborious that its performance as a routine piece
of work is well-nigh impracticable en account of the
time required.

I have tnerefore sought to devise a method which,
based on Arneth's method, is so simple that it comes
within the category of routine clinical work, and at the
same time is accurate in its findings.

Therefore, my sole objection to Arneth's method is
that it is too complicated, and too laborious, ever to be

generally employed as a routine method of examination.
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My own experience is that all that %% is necessary
is to classify the neutrophile polymorpho-nuclear leuco-
cytes in columns, as described above, but only according
to the number of their nuclei; that is, the sub-divisions
of the various classes described by Arneth, are
unnecessarye

Some fesults have been published by Schilling-Torgau
(4) on the results obtained from a simplification of
Arneth's method,for he also found the original method too
complicated, |

This method, while somewhat simpler than Arneth's,
seems to me still to be too cumbrous to bring it witnin
the category. of convenient and rapid methods of routine
clinical examination.

The technique employed by Schilling-Torgau is as
follows:-

The air-dried blood-films are stained by Pappen-
heim's method of combined May-Grlnwald and Giemsa stain,
the film being fixed with the May-Grinwald solution for
three minutes. Then an equal gquantity of distilled
water is run on, left for one minute,and then the film
is rinsed. Giemsa stain, diluted,(lo drops to 10 cubic

centimetres of distilled water) is then poured on, left

(4) Folia Haematologica: Leipz. 1911. XII. I. pp. 130
- 1770
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for at least 15 minutes, rinsed in distilled water,

blotted with fluffless blotting paper, and dried. An

oil-immersion microscope with a movable stage is employed
to make the count, according to the classification given
below.

To my mind, this method of staining is too elabor-
ate, for the purpose required, and is a waste of time.
Jenner's stain is much more convenient, more rapid in its
action, and gives better nuclear differentiation.

In any method of clinical research intended for
routine work, simplicity of technique,where possible,
should be a sine qua non,, and it is very possible here
by the use of Jenner's stain.

Schilling-Torgau makes the following classification,
(1) Segmented-Nucleate Polymorpho-nuclear leucocytes,

those with two, three, four or more separate ciumps of
nuclear matter, united or not by threads.

(2) Rod-Nucleate Polymorpho-nuclear leucocytes, those
possessing a ribbon=-like nucleus, without any marked
nodosities.

(3) Juvenile Polymorpho—nuclear leucocytes, those with
an S-shaped nucleus, with the ends of the S thickéned.
Some of these forms may possess a reniform nucleus, |
with the indentation deep.

(4) Myelocytes; these are similar to the latter class,
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but are a little larger, have a slightly indented
nucleus, possess granules in the plasma, and have one
(oxr more) nucleolus.

(5) Large mononuclears, including the "transitional" and
"hyaline" cells.

(6) Lymphocytess

(7) Basophile ceils. (Mast cells).

(8) Eosinophile cells.

It is held that this method is much simpler than
that of Arneth,and gives equally accurate results.

His deductions are, that if the "picture" ié dig=-
placed to the left, there is regeneration of leucocytes
(neutrophiles); if to the right, degemeration of neutro-
philese. Extreme displacement to the left indicates
hyperplasia in the bone mazrow.

In the following diseases it is found that the
blood~-picture is not altered: viz., aplastic anaemia,
sometimes pernicious anaemia, chlorosis, pseudo-leukaemia,
splenie tumours, ordinary tumours, and chronic protozoal
diseases.

Maﬁy acute infectious diseases, especially enteric
fever, and tuberculosis, displace the blood picture to the
righte.

Septic infections, such as septicaemias, appendici-

tis, secondary infections in tuberculosis, scarlatina,
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new growths, vneumonia, and acute protozoal diseases,
displace the picture to the left. Extreme diSplace;
ment to the left is produced by very marked septicaemia,
and by leuvkazmia.

It is held thai}geglect the examination of the
leucocytes by the Schilling-Torgau method is a great mis-
take, as it is an indicator for, or against (as the case
may be) operations, serum treatment, tuberculin, or X-rays.
It is also claimed that the condition of the patient, at
the time of the examination, can be accurately estimated
by this means, and that improvement, retrogression, or a
stationary condition may be diagnosed. Alsc, relapses
may be foretold, within limits.

With all these claims I ém in entire agreement.

With the method, I have the same fault to find as
with Arneth's, namely, that while for an isolated observa-
tion the method may be of service, for ordinary clinical
use it is too cumbersome,and too laborious, though not to
the same extent as Arneth's method.

One point may be observed here.

In the work by Schilling-Torgau it is stated that
many acute infectious diseases, especially enteric fever,
and tuberculosis, cause a displacement of the wnicture to
the right. Now if these examinations be made as I have

suggested, solely with regard to the condition of the
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neutrophile polymorpho-nuclear leucocytes, it will be
found that the blood-picture is displaced, and frequently
in no uncertain manner, to the left.

The reason of this apvarent discrepancy is, however,
clear. In the first instance (Schilling-Torgau) the
examination includes the lymphocytes, in the second, it
does not. Now in these diseases cited, of which enteric
fever and tuberculosis are selected, there is a leucopenia,
but also a relative lymphocytosis, and,as the lymphocytes
are placed on the right-hand side of the "picture", when
the figures are tabulated under their respective heads, it
stands to reason that the picture is dislocated to the
right.

This simply impresses upon me the desirability of
avoiding confusion by adopting a method which is at once
simpler in its classification, more uniform in its "dislo-

cations", and, I hope toc be able to show, accurate in its
findings.

I am convinced that the same results may be obtained
from a study of the neutrophile polynuclears alone,
neglecting entirely all cells except the neutrophile
polymorpho-nuclear leucocytese.

This elimination simplifies considerably the labour
anfl time required in making an observation, and though

undoubtedly it is most interesting to note the variations
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in the numbers of the other cells in various diseases,
nevertheless, in a method designed primarily for diagnos-
tic and prognostic enlightenment, it is complicating the
procedure, without, in my opinion, affecting the inter-
pretations of the results, to do so.

That I am not alone in this opinion is evident from
work published by lMinor and Ringer(5) in 1911, where the
conclusions drawn from the study of the blood by Arneth's
method (modified) in a series of one hundred cases of
pulmonary tuberculo;is are given. They state that,
(using their modified Arneth's method) "with increasing
experience with this method we have been more and more
forced to believe that, whether or not Arneth is right in
his views as to the vitality of the neutrophiles of one
or two nuclei as compared with those of three, four or
Tive nuclei, the findings gotten by such counts agree
remarkably well with the clinical facts, and that in his
method we have a very useful means of drawing a prognosis
in our cases of pulmonary tuberculosis."

Further: "In our cases we have found, with great,
but not complete, uniformity, that favourable cases show
a picture tending towards the right, unfavourable ones

tending towards the left, very much in proportion to the

(5) "The American Journal of the Medical Sciences" (May
1911), Vol. CXLI. No. 5.
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«

gseverity of the case, and its outlook for a cure. In
advanced and severe cases, where, unfortunately, the prog-
nosis is sufficiently evident, the picture is uniformly
very bad.

"But in much less advanced cases the method often
gives us great assistance, and throws unexpected light
upon the future course. Not only would an unfavourable
picture in a new case, which otherwise seemed fairly
favourable, justify a strong suspicion of its outlook,
but changes in the picture occurring during treatment can
give us valuable hints."

With regard to the technique employed, they state
that while it is time-consuming, it is not difficult to
anyone familiar with blood work. The blood-films were
made on slides, and a thin portion selected for counting,
so as to avoid super-imposition of one leucocyte upon
another.

The stain employed, after trial of Wright's stain,
and Fhrlich's tri-acid stain, was Jenner's, which was
found to give the best nuclear differentiations

The smears Were allowed to dry in the aié,and then
immersed in the staining fluid for 3 minutes.

A movable stage was employed, and in every case the
nuclei of two hundred neutrophiles were counted, the per-

centages being calculated accordinglye.
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(It is to be noted here that Arneth counted only
one hundred leucocytes in his cases.)

Hinor and Ringer state that their chief difficulty
in making the counts was to determine exactly how many
nuclei a given leucocyte contained, in order to classify
it correctly, some cells being found whose nuclei were
not clearly separated, or were only partially separated.

They accordingly formulated the following rules for
their guidance =~

(1) ©Nuclei connected by a distinet isthmus are always
to be counted as one nucleus.

(2) Nuclei connected only by a thread are always to be
counted as two nuclei.

(3) XNuclei clearly super-imposed are to be considered
as separate nuclei, but if the super-imposition is not
definite, the nuclei are not to be considered as being
separate.

These rules,on the whole,I consider to be admirable
working rules. Of course, the essential point for those
who would seek to disagree with them is, as Minor and
Ringer point out, that all counts be done by the same
system, following the same rules, whatever they be, and
preferably, by the same individual.

From the average of ten healthy men, Minor and Ringer

formed the following normal neutrophile blood-picture.
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I. II. III. Iv, V.

245% 18.2% 55.6% 18.6% 5.1%

This, as will be seen, differs somewhat from Arneth's
normal blood-picture, which shows more cells in Classes
I and IT and less in III, IV and V.

Minor and Ringer explain this‘by saying that they
have counted as multinuclear, cells which Arneth counted
as mono- or bi- nuclear.

They do not consider, however, that this difference
vitiates the conclusions drawn from the counts, in either
casee.

In 33% of their cases Minor and Ringer made ordinary
leucocyte counts, and, on the whole, found themselves able
to verify the statements made by Arneth, that the drift of
the picture to the left is independent of the total number
of leucocytes, though they found that, speaking generally,
good blood-pictures were usually associated with the lower
leucocyte counts, while the bad cases were usually asso-
clated with the higher countse.

On the whole, I am inclined to agree with Arneth,
from my own observations on this point.

With reference to Arneth's sub-divisions of the five
classes in his blood-picture, I agree heartily with Minor
and Ringer when they state that "such an elaborate sub-

division, while greatly increasing the complexity of the
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“« .
work, does not, we believe, bring compensating advantages,

and we think that it can be neglected."

As a convenient method of rapidly comparing different
blood-pictures, Arneth added the number of the cells in
Classes I and II?%gok as his "Index", the percentage of
the number so obtained to the whole picture, i.e.,

5 ¢ 35 = 40 per cent. |

Minor and Ringer added the number of cells in
Classes I and II, plus % of the number in Class III.

Thus the index for Arneth's normal picture by this method
would be 5 + 35 + % of 41 = 60.5 per cent, while for
their own average normal piéture the index would be

2¢5 4 18.2 ¢+ ¥ of 55.6 = 48,5 per cente.

This index although admittedly arbitrary, is
recommended by linor and Ringer as being convenient. A
graphic chart is also recommended on which differenf
counts may be plotted.

I shall refer to the question of an index again,
but in the meantime I would voint out that much useful
binformation can be obtained from a simple comparison of
the numbers of cells in the various classes without
employing an index at all: and,particularly where a series
of counts has been made in a case, by the use of special
charts.

Hinor and Ringer classed their series of cases of
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pulmonary tuberculosis from the clinical and prognostic
point of view, dividing them into good, bad, and very bad
cases. Tabulating their hundred cases thus, they
found that the findings obtained from the blood examina-
tions coincided with remarkable exactness with the opinion
formed on the case from the clinical and prognostic point
of view. Some cases which were found to give an
unfavourable picture, though apparently doing fairly well
clinically, terminated fatally after varying periods,
during which some exacerbation of the disease occurred,
of which, clinically, no warning had been givene

Stress is laid upon the fact that small variations
in successive counts should not be considered as of
importance. Also, that the counts should not follow
too soon upon each other, but should be made at intervals
of at least 2 months. With this statement as regards
pulmonary tuberculosis I am, on the whole, in agreement,
though I have seen cases in which marked changes occurred
in even shorter periods than one month, as in oﬁe case
described by Minor and Ringere. With regard to other
diseases, where perhaps even daily counts have been made,
and especially in cases of acute illness, such as Lobar
Pneumonia, I consider that small variations, especially
if constant in one direction or the other, are of import-

o ew o a s S
ance as indicating the progress of the diease, and the
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manner in which the patient is standing up to it.

Minor and Ringer found that a haemoptysis raised
the "index" of the patient's picture, and explain this
rise by stating that it is due to the formation of many
new leucocytesyproduced by the haemorrhage.

Finally, they consider that a careful examination
of the blood on the lines indicated by them affords a
valuable means of prognosis in cases of pulmonary
tuberculosis.,

Trhey state that there have been a few cases, but
only a small minority, in which the method has failed
them. By this I take it that they mean that they have
seen»cases in which the interpretations made from the
blood-picture are not in accordance with the clinical
happenings. Whether this is due to the picture being
altered in such a way as to lead them astray as regards
the prognosis, or to the picture not being altered suffi-
ciently to enable ¢bnclusions to be drawn from it, they
do not say. I have seen cases (though not cases of
pulmonary tuberculosis) in which the patient was very ill
indeed, and yet the neutrorhile blood-picture did not vary
mich, if at all, from the normal. These cases, however,
have been very rare indeed, and ds I have said, have not
been cases of pulmonary tuberculosis.

In conclusion, I would say that I consider that Minor
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and Ringer, although limiting their observations to one
- disease, have made a great addition to the science of
haematology by modifving a method of blood examination
devised by Arneth, in such a way as to bring it within
the bounds of ordinary clinical work.

Arneth's method, as I have already stated, is too
elzborate for practical geheral use, and the same may be
said of the modification by Schilling-Torgau (also already
referred to) though the latter is simvler than Arneth's.

The method of Minor and KRinger, then, with a few
slight time-saving and labour-saving modifications,‘is the
method which I have followed in my investigations.

Minor and Ringer confined their observations to
cases of pulmonary tuberculosis. While including cases
of pulmonary tuberculosis in my series of observations, I
have applied the method to other discases, as was done by
Arneth, and by Schilling-Torgau, by their respective
methods. I hope, therefore, t0o be able to demonstrate
a method of blood-examination,the performance of which is
not laborious, and the details of which are not cdifficult,
to anyone familiar with the ordinary methods of blood-
examination, and & is yet a method which, from the point
of view of prognosisg, is distinctly an advance on any of
the ordinary accredited methodss

The method is as follows :-
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I strongly recommend the use of cover-slips in
making the blocod-films. I have used cover-slips in all
my observations, the size being %" No. I, square. These
are prepared for use as follows: - an ordinary c&lindri-
cal urine-glass is filled with Nitric Acid, into which
the cover-slips are dropped individually. They are
egllowed to remain in this for one minute, after which the
Nitric Acid is poured back into the bottle, and all trace
of it washed away by filling the urine-glass with water,
and inverting it, after placing the palm of the hand over
the mouth, the process being repeated several times until
all trace of -the acid is gone,. Finally, the cover-slips
are placed in a small wide-necked bottle, in absolute
alcohol, and only reguire drying with a clean handkerchief
to be ready for uses This method is simple, and gives
results quite equal to those of more elaborate methods of
preparatione

The biood is obtained from the lobe of the ear, or
the finger. In almost @11 my cases I have obtained it
from the lobe of the ear. The ear (or finger) is gently
cleansed with methylated spirit, absolute alcohol, or ether.
When the skin is perfectly dryba,puncture is made with a
needle - ohe with a spear-shaped point I have found most
convenient - and the first drop of blood is gently wiped

away with cotton-wool. When a second drop has



24,

accumulated, a dried cover-slip is depressed on to it,
care being taken not to touch the skin with the cover-
slip, and the cover-slip, charged with its drop of blood,
is then allowed to drop on to another cover-slip, when
the drop immediately begins to spread out. VWhen this
has occurred, the two cover-slips should be slipped
gently and steadily apart, care being taken not to press
them together, or to lift one off the other, in so doing.

Vhen the cover-slips are being apvlied to each
other, the application should be made in such a way that
the corners of the squares do not coincide, but each
corner of one should be overlapping the centre of a side
of the other, so that a star-shaped aprearance results.
By doing so, when the blood has spread out between them,
they may be slipped apart easily, holding the corners.
The size of the drop required can only be estimated by
experience, but when spread out the film should cover
almost the whole of the cover-slip, evenly spread, with-
out heaping-up at any part, #f possible.

Cornet's forceps may be used to hold the cover-slips,
and are convenient, but after some experience, these may
be dispensed with, as the cover-slips can be held by their
corners or edges, between the fingers, without soiling.
them., As a matter of fact, I think that if Cornet's

forceps are used, they should be discarded when the moment
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for sliding apart the cover-slips arrives, as better
films can be obtained by sliding apart with the fingers
than with the forceps.

The films made, then, are ready for staininge The
stain which I have adhered to is Uenner's stain. This
stain is undoubtedly the most rapid, most convenient, and
simplest stain to use, and gives excellent differentiation
of the nuclei of the neutrorhile polymorpho-nucleaxr
leucocytes.

I therefore recommend it in preference to any other
stain, the majority of which, especially Pappenheim's and
Fhrlich's, are much more elaborate in their technigue,
wbile the nuclear differentiation is not more marked than
with Jenner's stain. Jenner's stain, made by Gribler,
then, is the stain I recommend.

My method of using it is as follows: - the films
made are allowed to dry in the air. They should not be
heated, as crenation and distortion of the corpuscleszgé
apt to occur. The air-dried film is then placed on a
smooth surface, and two or three drops of Jenner's stain
dropped on. Then the preparation is covered with a
Petri capsule, which I find to be very convenient, to
prevent evaporation, and allowed to stain for 15 to 30
seconds. Then the film is seized with Cornet's forceps,

and gently rinsed for 2 or 3 seconds in distilled water,
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after which it is dried. The most rapid method of dry-
ing is to lay the cover-slip, film side up, on a soft
towel, or piece of blotting paper, to remove the water
from the under surface. Then the cover-slip is held
firmly by the edges, belween the finger and thumb of one
hand, and the excess water blown off at once by one or
two vigorous puffs of the breath. This causes almost
instantaneous drying, and the preparation is ready for
mounting. |

The distilled water for rinsing the films in should
e kept in a small wide-mouthed glass Jar, with a stopper.
The same water may be used for a long time, long after it
has become coloured with the stain, and,in fact,I think
it seems to give better results when it is so coloured
then when fresn, so that when refilling the bottle I put
in one or two drops of the stain as well.

1ilm side up

When the film is stained and dried, I mount it/ om
a microscope slide, on a drop of cedar-wood o0il, or water,
the reason for this procedure being that one may be ready
to mount the film vefore it has dried. If several are
being stained at the same time, this is a'very convenient
method of working, as the film may be placed on the slide
almost directly from the rinsing fluid and allowed to dry
there, while others are being stained. This is also an

economical method, as the same slide can be used practically
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ad libitum, by simply Wipihg off the cover-slip when the
examination is over. ° Of course, should a permanent
preparation be desired, the ordinary methods of mounting
muist be employed.

The point of my method, then, is its rapidity.

From the time that the film is ready for staining, I can
place it stained, under the microscope, ready for examina-
tion, in one minute. This rapidity has, of course, only
been attained to by considerable practice and by numerous
experiments, but I can now with confidence, recommend the
method I have described.

The films should be made very carefully, as I have
found, by making different films from the same case, that
the better the film, the more accurate the count, and the
more easy it is to perform. It may be thought, zs only.
the neutrophile polymorpho-nuclears are being observed,
that possibly a thicker film would enable the count to be
made more guickly. That has not been my experience,
which has, in fact indicated quite the contrary to be the
case, and I would again lay emphasis on the fact that the
better the film, the easier and the more accurate the
counte

To make the count, a microscope with an oil-immersion
lens, and a movable‘stage, is required. I have used the

ordinary Zeiss 1/12 inch oil-immersion lens, and I would
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suggest that the eye-piece be not too powerful, as a very
strong eye-piece somewhat impairs the definition of the
nuclei,and prolongs the time taken for the count, as
fewer leucocytes are visible in the one field.

As regards the details of the actual counting. I
have followed Minor and Ringer in entirely neglecting
the sub-divisions of the five main classes of cells des-
crived by Arneth, and modified by Schilling-Torgau. Thus
my neutrophile blood-picture is obtained by dividing the
neutrophile polymorpho-nuclear leucocytes into 5 classes,
according to the number of their nuclei. Neo attention
is paid to the shape of the nucleil, as, from a comparison
of the results of observations on the same cases by the
methods of Arneth, and myself, I have found that there is
very little difference between them. The method des-
cribed by Schilling-Tergau yields somewhat different
results, but it must be remembered that, by taking note
of other than neutrophile polymorpho-nuclear leucocytes,
he complicated his picture. As regards the inter-
pretations to be drawn from his results, however, there
is no real difference.

The classification which I employ, then, is :-
Class I. Neutrophile polymorpho-nuclear leucocytes

possessing one nucleuse |

Clas 1. Neutrophile polymorpho-nuclear leucocytes

e
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possessing two nuclei.

Clagsg III. DNeutrophile polymorpho-nuclear leucocytes
pdssessing three nuclei.

Class IV, Neutrophile polymorpho-nuclear leucocytes
possessing four nuclei.

Class V. Neutrophile polymorpho-nuclear leucocytes
possessing five or more nuclei.

This is similar to the classification employed by Minor

and Ringer in their series of cases of pulmonary tuber-

culosise

These classes are arranged horizontally, beginning
on the left with Class ;,and encing on the right with
Class V.

In making the count, I have observed the rules laid
down by Minor and Ringer, which,vwhile arbitrary, and
possitly requiring modifications.for some workers, seem
to me to be very serviceable guides. For convenience
I repeat them here.

I. DNuclei connectéd by a distinct isthmus are always to
be counted as one nucleus.

II. Nuclei connected only by a thread are zlways to be
considered as two nuclei.

III. Nuclei clearly super-imposed are to be considered as
separate nuclei, but if the super-imposition is not

definite,the nuclei are not to be considered as being
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saparate.

In this method of blood examination, as in all
similar methods of clinical research, there has always
to be considered the question of the pefsonal equation.

I am convinced that in making these counts the question
of the personal equation plays a very small part, as in
the majority of cases theme is no difficulty in detez-
mining whether a particular cell contains two, or three,
nuclei. In doubtful cases one observer might say that
it contained two nuclei, another three. So far, however,
as the interpretation of the results is concerned,there
is no difference,provided the same observer makes the
observations each time.

As I have said, this applies to other methods of
clinical work, and to a very small extent to this method.

Though this might lead to a trifling difference in
the counts of the two observers, their interpretations
would not differ, as each observer would make the same
"mistake” (as his fellow-worker wouléd call it) every
time.

Therefore, while less necessary than in many other
clinical methods of research, to ensure absolute accurary
the counts should be madg,at any rate in the same case,
always by the same individual.

Arneth counted the nuclei of 100 cells to form his
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"picture". Minor and Ringer counted 200,

In élmost all of my cases I counted the nuclei of
200 cells for each count; in the remainder, those of
100 cells. As a result of this experience, I am of
opinion that it is unnecessary to count the nuclei of
more than 100 cells.

In many of my earlier cases I made two separate
counts of the nuclei of 100 cells in each case, and
found,as a result, that any difference which resulted
between the percentages obtained from each individual
count, and the percentage obtained by slumping them
together, and dividing by two, was so trifling as to be
negligible.

| As a ﬁatter of fact, while making a count, by the
time the nuclei of 50 cells have been enumerated,one can
ferm a fairly correct opinion as to whether the picture
will prove to be favourable or unfavourable, but for
comparisons ¢f diffesrent counts on the same case, this
rough estimation would not be sufficient, and the nuclei
of at least 100 cells should be counted. Vhere the
variation in the picture is very slight; it is desirable
to count 200 cells.

In order to obtain some standard picture with which
to compare the abnormal pictures, I counted the nuclei of

200 neutrophile polymorpho-nuclear leucocytes in each of
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20 normal individuals, and tock as my standard normal

picture the average of these. This is as follows:-
I. II. III. Iv. Ve
5%. 35% 40%. 18%. 4%.

7

This pioture,—then, was used as a standard count with
Which to compare abnormal pictures. In this respect

I would point out that in classes II and III and to a
less extent, IV, some variation in the numbers of the
cells occurs in different healthy individuals, which is
probably due to the fact that, numerically, the cells of
these classes constitute the greater part of the picture.
The findings in classes I and V are rmuch more constant

in healthy individuals,and any departure from normal
limits in these classes should be viewed with suspicion.

In order to compare various "pictures", Arneth, and
also Minor and Ringer, employed an "index"™ to which I have
already referred. This index is numerical, ané I do not
consider it a saﬁisfaetory, or imcressive method of com-
paring different counts.

Far more striking comparisons may he made by placing
the figures of the various classes on charts, and for this
purpose I have designed special charts. On these, 2ny
improvement,or deterioration,in successive pictures is
made much more nmanifest than it would be by a statément

that the "index" has increased,or decreased.
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Also, striking departures from the normal receive
on these charts the prominence which their importance
deserves.

A study of the charts which illustrate all my
cases will bear out these contentions.

For purposes of controls when dealing with cases
of disease, ordinary leucocyte enumerations were made in
these normal cases, by the Thoma-Zeiss blood-counting
apparatus, and the results were found to conform to the
accepted normal nuwmber, i.e., 5,000 to 9,000 per cubic
millimetre. The actual figure ovtained as the aver-
age of my 20 normal cases was 7,800 or, in round numbers,
8,000.

Proceeding on the lines already laid down, I have
investigated the blood in the following diseases -

Pulmonary Tuberculosis.
Syphilis.

Malignant Disease.

Lobar Pneumoniae
Broncho-Pneumonia.
Broncho-Pneumonia with Empyema.
Bronchitise

Puerperal éepticaemia.

Enteric Fever. |

Measles.
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Scarlet Fever.
Secondary Anaemia.
Pernicious Anaemia.
General Septic Peritonidtis.
Acute Mastoiditis with Meningitis.
Cerebral Abscess.
Brysipelas. |
Gall-Stones.
Gall-Stones with Acute Suppurative Cholecystitis.
Psoriasis.
Myxoedema.
I shall consider the cases of Pulmonary Tuberculosis first.
I have examined the blood of 45 cases of this disease, and
have divided them into 3 classes -
Class I. Unfavourables Cases.
Class II, Stationary Cases.
Class III. Favourable Cases.

Class I. Unfavourable Casese

In this class the resulfs are very striking, marked
departures from the normal picture taking place. Some
of the caseé were obviously unfavourable from tﬁe time they
came under observation, while some were doubtful. In
all of them the examination of the blood carried out was
of considerable value, affording in the obviously unfav-

ourable cases confirmation of the clinical findings as
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regarded prognosis, in the somewhat doubtful cases shed-
ding 2 little light upon an outlook which was, perhaps,
not altogether clear.

In all ths cases the ordinary quantitative estima-
tion of the leucocytes was carried out by means of the
Thoma-Zeiss blood-counting apparatus.

Case: ¥lorence Cowlishaw. Aet.»Zl.

1ios 1l Advanced case of pulﬁonary tuberculo-
sis, proéressive in type, of about 2 years' duration.
Extensive solidification was present in both upper lobes
of the lungs, and in the apices of both lower lobgs, and
a large cavity was present in the apex of the right
upper lobe. From the time she came under observation,
on 8=6-12, ﬁntil her death,which occurred on 15-1-13,
there was evidence of secondary septic infection. The
tz2mperature was almost constantly hectic, except for a
few days occasionally, and in the last few days of her
life. By 11-8B~12 excavation had occurred in the apices
of the right lower and left upper, lobes. She had an
attack of left sided "dry" pleurisy at this time, and on
11-8-12 the blood was examined, and the following picture
obtained, -

Leucocytes per cube. mms = 10,000,
Differential neutrophile polymorpho-nuclear

leucocyte enumeration -
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The pleurisy subsided in the course of a week, and a
second count was made on 21-10-12, when the following
figures were obtained -
Leucocytes per cubic mm. = 10,000.
Differential count :=- |
I. II. IIIX. Iv, Ve
51% 36% 2.5% 0.5;32 o%

Turing the interval between the firsh and second
counts patient had steadily become worse, and a third
count on 23-12-12 revealed the following picture =

Leucocytes per cub. mme. = 11,000,
Differential count - |
I, II. III. Iv, Ve
687 30% 2% 0% 0%
Death occurred on 15=1-13.

The points to which I would seek to draw attention
in this case are -

(1) The leucocytosis presémt. This I take to be the
result of the secondary septic infection present.

(2) The very marked departure from normal of the

"picture", the dislocation to the left being striking.

(3) The fact that the first "picture" shows a greater

dislocation to the left than either of the other two,

6
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in spite of the fact that the disease was progressive,
This I consiéer to be due to the pleurisy from which she
was suffering at the time of the first count (as I have
seen on several occasions) causing a sudden increased
dislocation of the picture to the left, i.e. unfavourably.

Cage: Thos. Higgins. Aet. 32.

Noe 2 Advanced case of pulmonary tuberculosis
admitted on 30-5-12, cavities being present in both upper
lobes, =nd consolidation in the apices of both lower
lobes., There was also a tuberculous orchitis and epi-
didymitis on the right side. The temperature, which
had been normal for some weeks, became hectic, and on
22-8-12 examination of the blood revealed

Leucocytes per cub. mms. = 9,0C0.
Differntial count =
I. II. III. IV, Ve
51% 407 9% 0% | 0%
On 22-9-12, the disease progressing rapidly,
Leucocytes per cub. mme = 15,000,
And the picture -
I. II. III. IVa Ve
60% 3% 3% 0% 0%
IThree days later, he died.
The points to be noted in this are,again,

(1) The marked dislocation to the left of the picture,
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and progressively 8o0.

(2) The leucocytosis present in the second count. This
may have been partly the terminal leucocytosis of the
moribund, as the temp. had been normal at the time,
for 2 days, and remained so until just before death.

Cagse: Annie Baxter. Aet. 14 years.

Noe 3 Advanced Pulmonary Tuberculosis, and
Tuberculous feritonitis‘ Very emaciated child, with
hectic temperature. A very large cavity was present in
the left upper lobe, and solidification in the right
upper lobe. The abdomen was slightly distended,
doughy, and some free fluid was present. She was obvious-
ly seriously ill.

14-8-12, Leucocytes per cube. mme = 3,600.
Differential count -
I. I1, III. Iv. Ve
517% 40% 8% ' 1% 0%
She became steadily weaker, her hectic condition became
more pronounced, and she suffered from abdominal pain and
diarrhoea.
On 2-10-12 a sescond count was made, and the following
figures obtained -
Leucocytes per cube. mme = 8,000.
I. II. III. Iv. Ve
62% 37% o% 14 o?



/&

Case

Age—cJ/r,"..

7 J—

oy-mal-

Disease

1007

0%

0%

%

0%

0%

40%

3%

20%

10%

Leucocytes per cub. mm.

AL —

= /0" 0-0-0 .
0 OT



39,

On 9-10-12, a week later, she died.

The points to_be observed in this case are -

(1) The leucopenia present in the first count.

(2) The maried dislocation to the left of the picture,
and the increase in the dislocation coincident with
the advance of the disease.

Cage: David Skerritt. | Aet. 48.

Hoe 4e Advanced Pulmonary Tuberculosis. Very
large cavities were present in both lungs, involving
almost the whole of the upper lobes, and the apices of
the lower. He had been fairly fit, but going downhill
slowly for some months, when suddenly, 8 weeks before
dsath, his temperature, previously normal, became hectic,
and he failed rapidly.
22=8-12, Leucocytes per cub. mm. = 10,000,

Picture - I. II. III. Iv. Ve

45% 467% 9% o¥ o;’i.

12-10-12. Leucocytes per cub. mm. = 9,000,

I. I1. III. Iv. Ve
567 42.5% 1.5% 0% o%

Death occurred a weekulater, 19-10412.

The same marked and progressively increasing dis-
location to the:left of the picture is present, in this
case, corresponding with the increasing gravity of the

patient's condition.
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Case:t Harriet Richardson. Aet. 34,

Yo. 5o Advanced Pulmonary Tuberculosis.
Feeble, esmaciated woman, with the history of having besn
i1l for 18 montns. Both upper lcobes, and the apices
of both lower lobes were very dull to percussion, and
active excavation was present in both upper lobesg, at
their apices. During {the short period in which she
was under observation her temperature was persistently
hectic. The prognosis was obviously hopeless. On
the day of admission, 3-9-12, the blood was examined and
the results were -

Leucocytes per cub. mme. = 8,000,

Differential count, -

I. II. III. Iv. Ve
50% 44.5% 5.5% 0% 0%

A second count was made on 23-9-12.
Leucocybtes per cub. mm. = 7,6000
Differential count - I. II. III. IV. Ve
587 39.5% 2.5% o7 07;
On the following day, 24-9-12, she died..
The points to be noted in this case are -
(1) As in the previous cases, the marked displacement
of the picture to the left, increasing as the fatal
termination approached. The increase is marked in

Class I, in Clas<II a diminution has occurred, as also



Disease

v
100%
0%
80%
L\
0%
%
/ £SjzE£z"~" N
/—A-/8 T— T

20%
10%

Leucocytes per cub. mm.
S otro
/1

— /0"ertjx>



41.

in Class III, which makes the "drift" even more striking.

(2) The low leucocyte count on the day before death
when one might expect that the leucocytosis of the
moribund would have commenced. Her vitality was
very low on this day, and the temperature subnormal.

Case: Fdward Dean. Aet. 29,

Bos 8. Advancevaulmonary Tuberculosise This
patient had been discharged from a Sanatorium 2 years
before, and had been at home since, fairly well, appar-
entlye. On the day before admission he suddenly had a
fairlj profuse haemoptysis, and on the day of admission,
another slight one. Extensive consolidation was
present in both lungs, in the R. involving the upper,

middle,and apex of lower lobes, in the left, the upper

p)
half of the upper lobe. In the apex of the R. upper
lobe a cavity was present, and all o¥er the lobe numerous
moist Téles were presente He came under observation on
10-2-13, and on 11-2-13 his blood-examination revealed the
following -
Leucocytes per cub. mm. = 14,000,

Differential count - I. II. III. IV, Ve

40%  45.5% 12.5% 2% o%
On the evening of the day on which this count was made,

another haemoptysis occurred, just over 2 pints of blood

being measured.
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On 25-2-13, no haemoptysis having occurred in the inter-

val, though the sputum was sometimes tinged with blood,

another count was made -

Leucocytes pner cub. mme = 11,000,

Differential count - I, II. III. IV, Ve
417 50% 8% 1% o%

On 28-2-13 another large haemoptysis occurred, about 14

rints being measured. This subsided, and during its

incidence another count was made and the results were -

Leucocytes per cub. mm. = 10,000,

Differential count = I. I1I. ITI. Iv, Ve
45% 52% 37 0% 0%

He never rallied from the haemoptysis, and died 2 hours
later, with a recurrence.

This case presents‘several interesting features,
the first being the extent of the dislocation of the
picture to the left. Minor and Ringer publish a case
in their series of pulmonary tuberculosis where a haemo-
ptysis caused a sudden accession to the numbers in classes
I and II. Unfortunately, in this case, the patient
came under observation after having had a haemoptysis, so
that one cannot be sure, but I am inclined to the opinion
that in this case the marked dislocation was partly due
to the haemoptﬁ@s. For, during the short period of his

. S.
residence, his temperature was pexristently subnormal, and
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latterly, he wés not dying from pulmonary tuberculosis,
ver se, but from the haemoptysis. To support fully my
theory I shoula nave liked to have seen a fall in the
number of cells in Class I at any rate, in the second
count. The leucocytosis however, had certainly dimin-
ished, and I conclude that gither the effects of the
haemoptysis on the 8ifferential neutrophile polymorpho-
nuclear leucocyte count is slower in passing off than in
the case of the quantitative lsucocyte count or that the
increasing cdislocation is to be accepted as a warning of
further haemoptysis. That the effects are quickly
evident is clear from the third count, where the disloca-
tion to the left has increased, although the haemoptysis
had not passed off at the time of the examination.

Case: James Truswell. Aet. 42.

Hou 7 ‘Advanoed Pulmonary Tuberculcsis. A very
large cavity was vpresent in the right lung, involving the
greater parts of the upper, middle, and lower lobes; and
in the left upper lobe a smaller cavity was present, with
consolidation in the apex of the left lower lower lobe.
The temperature was hectic, especially during the last 6
weexs of his life. Admitted 7-1-13.

First Count. 14-1-13. Leucocytes per cub.mm. = 16,000.

Differential count - I. II. I1I. IV, V.
294 B1%  14% 6% 0%
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Second Count. 21-1-13.

This was made during an attack of pleurisy.

Leucocytes per cub. mm. = 12,000,
I. II. IiI. IV,
345 567 8% 2%
Third Count. 10-2-13.

Leucocytes per cub. mm. = 14,000,
I. II. III. Iv.
387 547 7% 1%

Fourth Count. 7-3-13.

Leucocytes per cube. mm. = 16,000,

I. II. III. IV,

46 5% 45% 5% 3.5%

Fifth Count, 17-35-13.

Leucocytes per cub. mm. = 14,000,
I. II. III. Iv,
53% 43% 4% 0%
On 5-4-13 he died.

Ve

Ve

o7

Ve

0%

The persistent leucocytoses in this case I attri-

bute to the secondary infection present.

The other

roints to be noted are, as before, the marked displace~-

ment to the left of the picture, becoming more marked as

the case approached the fatal termination, and the com-

paratively sudden drift to the left at the second count,

due to the pleurisy.

44,
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Case: John Xirkham. Aet. 45H.

No. 8 Advanced Pulmonary Tuberculosis of about
2 years! duration. Temperature nectic, steady progres-

sion of the disease t1ill death.
27-12-12. Leucocytes per cub.ﬁm. = 12,000.
I. II. III. Iv. Ve
29% 64% 5% 2% o%

20-2-13, Leucocytes per cub. mms. = 13,000,

I. I1. ITI. IV. Ve
38% 577 4% 1% o%

15-3-13. Leucocytes per cub. mm. == 11,000,
I. II. III1, IvV. Ve
48% 49% 3% 0% 0%

Death occurred a week later, 22-3-13.

When the count was made on 15-3-13 patient had
pleural friction in the right side, and the sudden
increase in the cells of Class I at the expense of those
of the other classes is atiributable partly to this pleu-
risy. The steadily increasing dislocation of the
picture to the left in accordance with the patient's
failing condition, and the diminution in the final leuco-
cytesis are the points to be observed in this case.

Case:  Samuel Chadwick.  Aet. 53.

No. 9. Advanced pulmonary tuberculosis of some

S ——cr—t——

years! duration. Large cavities in both lungs. = The
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first observation was made on 20-11-12, when he was able
to e up and about outside, daily, though frail. To-
wards the end of the year he began to fail rapidly, and
gigns of secondary infection from which he had been
remarkably, relatively free, became apparent.

/
20-11-12, Leucocytes per cub. rmm. == 7,000,

I. II. III. Iv. Ve

29% 60% 107 17 o%
21-12-12. Leucocytes per cub. mm. = 8,000,

I. II. III. Iv. V.

319 61% "% 17 0%

23-1=13. Leucocytes yper cub. rm. = 11,000.

I. 1. III. IV. V.
40% 56% a% 0% o

15-2-13. Leucocytes per cubic mm. = 9,000.

I. II. III. IV, V.
44% 55% 1% o o%

Death occurred on 18-2-13, three days after the last
counte

The marked and steadily increasing dislocation of
the picture to the left is apvarent in this fatal case,
and the quantitative leucocyte enumeration per cub. mme
is also worthy of notee.

Case: Lilian Roe. Aet. 23,

No. 10. Advanced Pulmonary Tuberculosis.

46
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Cavities were present in both lungs, and the illness was
said to have Tollowed the birth of her 2nd child. Tem-
perature hectic.

23-3-13. Leucocytes == 11,000 per cub. mm.

I. II. III. Iv, Ve
527 46% 27 0% o%

13-4-15. Leucocytes == 9,000 per cub. mme.

I. II. III. Iv. V.
52% 447 4% o% 0%

No appreciative change has occurred in these two
count se She died on 15-4k-13.

Qgggi Emma Jane Hurst. Aet. 9.

No. 11. Advanced Pulmonary Tuberculosis. This
was a case which, presenting only a small area of comsoli-
dation at the apex of the left upper lobe on 6-12-12,
advanced rapidly,until on 17-3-13 large cavities were
present in the apices of both upper and lower left lobes,
and consolidation in the apex of the right upper lobe.
Pulmonary disintegration progressed very rapidly, and on
28-3=13 all the lobes of the lungs were affected, break-
ing down veing very rapid in the left upper lobe. The
child was by now very feeble, showing signs of secondary
infection, and the breaking down process continued, with
markedly swinging temperature,until death occurred on

18-4-13, Examination of the blood on three occasions,
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gave the following results =
12-3=-13., Leucocytes per cub. ma. = 11,000,
I. II. III. Iv. V.
52% 43% 5% o o%
30-3=15., Leucocytes per cub. mm. = 13,000,
I. II. TII. Iv, Ve
27 of of
10-4-13. Leucocytes per cube mm. = 12,000,

65% 337

L)

I. II. III. Iv, Ve
597  31% o o7 o
One cannot but be struck by the marked changes presented
by these pictures, the dislocations to the left coincid-
ing with, and increasing with, the rapid advance of the
disease, until at the last count all the cells were

grouped under classes I and II.

Case: Benjamin Grice. Age 39,
Noe. 12 Pulmonary Tuberculosis. This was a

case in which excavation had occurred in the left upper
lobe, and was apparently not advancing rapidly. There
was only occasionally & rise of temperature, and that very
slight.

2.
1-8-38. Leucocytes per cub. mm. = 4,400,

I. II. III. IV, Ve

22% 547 23% 1% 0%

Three days later, without any fresh sign, or sympiom, he




Case _ ... No

Age Disease.

1007

0%

8%

%

0%

0%

40%

0%

20%

107.

Leucocytes per cub. mm.

U5, - Ji-‘ero



49.

died suddenly.

I should not expect death to occur so soon in a
case which yielded the above victure, and am inclined to
think thet some other cause, perhaps cardiac failure,
was responsible for his death, which, as I have stated,
occurred suddenly.

Case: TFlizabeth Taylor. Aet. 47,

No. 13 Advanced Pulmonary Tuberculosis. This
patient was 11l at home for over 6 months and was brought
under observation in hospital in a dying condition.
Large cavities were present in the apices of both upper,
and the left lower, lobe§ the rest of which was solid.
There was abundant collateral catarrh and bronchitise.

On admission, 15-4-13, the counts were =

Leucocytes = 5,000 pexr cub. mme.

I, II. III. Iv. V.
52% 41% % o% o%

Four days later, 19-4-13, she died.

The extremely marked dislocation to the left is to
be noted here, also, the low leucocyte count per cub.mm.

Cage:  Samuel Whittaker.  Aet. 39,

No. 14, Pulmonary Tuberculosis with Psoas Abscess.
This case caﬁe under observation on 3-9-12, when the left
upper lobe was the seat of an extensive consolidation,

signs of which were also present in the apex of the right
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m

upver lobe. There was also a rightsided psoas abscess
which had ruptured externally 3 months previously, and
was secondarily infected. The disease, slow at first,
progressed rapidly later, and by January 1913, both
upper lobes were breaking down, as was also the apex 6f
the left lower lobe. The temperature,which at first
was but slightly so, was by this time markedly hectic,
and the psoas abscess was discharging freely. He died
on 7=4-13.

The counts are as follows =

8-10-12, Leucocytes per cub., mm. = 8,000,

I. II. III. IV, V.
20% 527 267 2% o%

20-2-13, leucocytes per cub. mm. = 10,000,
I. II. III. IvV. V.
25% 48%. 25% 2% 0%

27-3=13. Leucocytes per cub. mme. = 12,000,

I, II. ©III. Iv. Ve
36% 88% 4% 27 o%

Red-=13. Leucocytes per cub. mm. = 10,000.

I. II. III. V. V.
377 61% 2% o% 0% -

This case brings out clearly several points. The
comparatively trifling increase in the dislocation of the

picture to the left in the two and a half months which
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elapsed bteween the first and second counts corresponded
with the slow progress of the disease. @hen the third
count is studied evidence of a markedly increased dislo-.
cation to the left is nresent, &lthough the period between
it and the second coun? is ¢nly half of that between the
first and second. %gi% warning of the ultimate end of
the case was clearly given, ard the clinical facts bore
out the correctness of the counts. A week later the
final count was made, and though no striking change as in
the previous count had occurred, still, what change there
was, had unequivocably increased the dislocation to the

left.

Case: Mary I'dvardse. Aete 14,

No+lbe Rapidly advancing Pulmonary Tuberculo-
sis, This case came under observation on 4-1-13,with

the history of having been ill for a month with cough,
feverishness and wasting, anc these symptoms were said
to have followed an attack of pneumonia. She was thin
and flushed. Over the left upper lobe of the lungs
marked consolidation was present, and over the whole left
lower lobe there were signs of eonsolidation present,
though less well marked. The temperature was pyrexial.

b-1-13. Leucocytes = 10,000 per cub. mm.

I, II. 111, . V.
37% a7 13% 3% of
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The disease continued to advance, and the temperature
was hectic.

25-1-123., Leucocytes = 16,000.

I. II. III. Iv. Ve
40% 49% 10% 1% o%

The temperature now subsdded for a week, but rose again,
and soon became even more hectic fhan before. Excava-
tion was beginning in the apex of the left lower lobe,
and consoclidation had cccurred in the apex of the right
uprer lobe.
28-2-13%., Leucocytes per cub. mme. = 11,000,
I. II. III. IV. V.
457 487 6% 1% 0%
The disease continued to progress rapidly, and she died
on 28=4-105. By this time she was extremely emaciated
and cavities had formed in every lobe of both lungs. The
counts made after that on 28-2-13 show a steadily iﬁcreas-
ing dislocation to the left -
ZO-S—IQL Leucocytes per cub. mm. = 12,000.
I. II. III. IV, Ve
55% 44% 1% o% o
22-4-13. Leucocytes per cub. mm. = 9,000.
I. II. III. Iv. V.
627 38% o7 of o

6 days after this last count she died.
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This case shows the steady and rapid increase in
the dislocation to the left coincident with the rapid
advance of the disease, until in the last count a dislo-

cation occurs which is remarkable.

Case:? Isabella Preece. Aet. 37,
Noe 16 Advanced Pulnonarv Tuberculosise. This

case came undexr cobservation on 20-6-12, when there was
consolidation in both upper, and the apex of the right
lower, lobes, with slight daily elevations of temperature.
She became steadily weaker, and thinner, and excavation
occurred in both upper lobes.
ll-8-12 the blood showed = |
Leucoccytes per cub. mme = 9,000,

I. I1. I11. IV. Ve

50. 5% 40.5% 9% o% o%
Shortly after this count was made a period of warm sunny
weather set in, and patient's bed was wheeled out on to a
balcony during the day. The temperature subsided, her
cough became less frequent, she took her food better, and
appeared to benefit by this treatment.
15-10-12. Leucocytes per cub. mm. =.8,000.

I, II, III. IV. Ve |

44% 45% 10% 1% o%
For a short period improvement continued but thereafter

no further ground was gained, and she became discontented.
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There was a recurrence of the daily elevation of tempera-
ture, she coughed more, and the lung condition, which
appeared to have quietened down somewnat while she was
able to be out in the open, showed signs of progressive
advance againe Cavities were now present in all the
lobes of the right lung, and the one in the left upper
lobe appeared to be extending. She insisted, against
advice, in being removed home, and on the day of her
departure, 21-12-12, the examination of the blood
revealed -
21-12-12. Leucocytes per cub. mme = 11,000,

I. II. III. Iv. Ve

46% 50.5%  3.5% 04 0%

This case is of interest in showing the slight
drift of the picture in the second count, towards the
right, from the extreme dislocatior of the first picture
to the left. This improvement coincided with the
improvement in the patient's condition; also, the return
of the dislocation towards the left,evident in the third
count, coincided with the relapse which was 1n rrogress

at the times

Case: Louisa Goye. Aet. 3D
Yo, 17, Advanced Pulmonary Tuberculoeis. The

whole of the left lung except the base of the lower lobe

was solid, and excavation was in progress at the apex of
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the left upper lobe. Temperature was usually elevated
a little at night.
19-9-12, Leucccytes per cub. mm. = ¢,000.

I. II. III. IV, Ve

a5% 53.5%  10% 1.5% o%
Patient insisted upon being removed home, against advice,
the following daye

This was undoubtedly a case in which the prognosis
was grave, and though the case was not in its terminal
rhases, still a very considerable dislocation to the left
of the picture has occurred.

Case: Annie Smith, Aet. 60,

Nos 1B Pulmonary Tuberculosis: Double Aortic
Disease. This patient had been under treatment for

2 years not only for her pulmonary condition but also for
attacks of praecordial pain and dyspnoea.

The temperatire for some time was within normal
limiys, but occasionally there were periods of pyrexia,
hectic for the most pdrt, and especially as time went on

these pyrexial attacks were more frequent.

2=-1-13, Leucocytes = 9,000 per cub. mm.
I. IT. ITI. Iv. | Ve
46% 46% 8% 0% o%
T=3=13, Leucocytes = 13,000 per cub. mm.
I. II. III. IV. Ve

49% 44% % o o%
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10=4-13. Leucocytes = 15,000 per cub. nim.

I. II. III. Iv. V.
527 46% 2% o7 0%

This case shows the steady, if gradual, increase in the
dislocation to the left, coincident with the gradual
prrogress of the disease.

The leucocytosis present at the time of the second
count is due to the count having been made during a
pyrexial period, when there was a sudden inrush of toxins
into the blood from the secondary infection.

Case: Joserh Ledger. Aet. E7.

Nos 194 Pulmonary Tuberculosis. Old-standing
case, with cavities in both upper lobes, and apex of the
right lower. Temperature, normal, when the case first
came under observation on 15-3-13.

15-3-13, Leucocytes per cub. Il = 8,000,
I. II1. ITI. Iv. Ve
25% 59% 15% 1% o%
l4=4-13, Leucocytes per cub. mme = 9,OOO.A
I. IT1, III. IV, Ve
207 59% 1274 0% o%
10 days before the second count was made, patient had a
slight rise of temerature, and since then there has been
a dally pyrexia, hectic in type, @nd he has not been so

well., Numerous moist rales have appeared in the left
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lower lobe, and the increasing dislocation of the victure
to the left appears to agree with tine clinical evidence
that the disease is actively progressing.

Case: Constance Broadhead. Aet. 14.

No. 2C. Advanced Pulmonary Tuberculosis,.
Illness dates back 12 monthise. On admission 17-3-15, a
very large cavity was presentAin the left upper lobe, and
consolidation in the apex of the left lower lobe. Also
in the apex of the right upper lobe, an area of consolida-
tion was present, Temperature was pyrexial, and hectic
in typee.
On admission 17-3-13.

Leucocytes per cub. mme. = 8,000,

I. II. III. IV. V.
40% 50% 107 0% o%

The hectic character of the temperature continued, and
signs of excavation appeared in the apices of the right
upper and left lower lobes.
17-4-13, Leucocytes per cube. MMhe w= 9,000;
I, II. III. Iv, Ve

437 51% 67 oy4 o%
This case shows the progressively increasing dislocation
to the left of the picture of a case which from the
clinical point of view is very unfavourable.

The increase is certainly not marked, but is none



No. &£ /..

Disease....

100%

0%

0%

%

0%

40%

30%

20%

10%

Leucocytes per cub. mm.
~ //, crtro

Vf-1E—5 = e,
ANy-3-/3 ar /3, CTU"



the less present, and had she remained under the home
conditions from whick she was brought there is a very
strong probability that the dislocation would have been
much more marked. Vevertheless, in spite of the
favourable circumstances in which she now is as regards
cpen-alr, diet, and nursing, the disease is advancing,

end her ppogrosis is very grave.

g_é.@_’e_:_ Walter Stb’leEa' Aet. 26,
No. 21, Pulmonary Tuberculosis. This patient

had been acutely ill for about & months, though he had
been ailing for about 2 years before coming under obser-
vation on 9-1-13. At that time there vwere cavities

in both upper, and voth lower lcbes, with very poor

\ : . A
breath-sounds elsewhere, and numerous mcist rales all over.:

the chest. The temperature was pyrexial, and he was
very thin.
10-1-13. | Leucocytes == 11,000 per cubs nm.

I. 11, I1I. IV, V.v

% 44% 87 1% 075
The disease progressed, the symptoms became more marked,
and the physical signs more evident, and more extensive.
He was obviously a very advanced case, and his prognosis
wag very grave. Two further counts were made -

14-2-135, Leucocytes per cube. mm. = 16,000,
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I, II. III. v, Ve
507 43.5%  8.5% of, o%
27=3=13, Leucﬁcytes fer cub.rm. = 13,000,
I. II. III. Iv. Ve
caf 34l 2f ok o
The rapidly increasing dislocation to the left coincides
with the rapid advance of the disease, and he ig now
failing rapidly.

Case: Thomas Woof, Aet. 87,

Os 22 Pulmonary Tuberculosis. Old-standing

=

case, showing signs of advancing disease. He came under
cbservation on 20-2-13, when consolidatioh was present in
both upper lobes, with cavities at the extreme apices.
Tempe. normal.
20-2613, Leucocytes per cube. mm. = 7,000.
I. II. III. IV, Ve

17% 67% 16% o% o
The temperature remained normal for some weeks, then his
cough became more frequent, signs of consolidation appear-
ed in the apex of the left lower lobe, and the tempera-

ture became hectic, though within low reaches.

A~4~13. 1, II. 1II. IV. V.
27% 7 4% 9‘;{ O% O% Leucoe y tes

'///e;* Sl mm = gOOO

He is now weaker, confined to bed, and clinically, his

prognosis is gloomy. The dislocation towards the left
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has, as is seen, markedly increaseds.

Case: Ann Hale.  Bet. 38.
Noe 234 Pulmonary Tuberculosise This patient

was under treatment during Uovember and December, 1912,
and went home against advice.

She returned on 1l1-3-13, very esmaciated, with
swinging temperature.and presenting a picture of advanced
pulmonary tuberculosis.

On admission, 11-3-13, every lobe of the right lung
was affected, the upper, middle, and upper part.of the
lower, lobes being excavated, and the remainder in process
of solidification. There was a cavity &n the left
upper lobe &also, and her case was obviously hopeless.

1l-3-13. Leucocytes per cube. mms = 11,000,

I. II, N IV, Ve

s2f  49% of  of  of
15=4-13. Leucocytes per cub. mme = 11,000.

I. II. IIT. IV, Ve

2% - 48% 0% c% o%

The marked dislocation to the left of these pictures,
with the striking increased dislocation shown in the
second, stamps as hopeless a case in which clinically,

the same outlook is all too obviouse.
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Class II. Stationary Cases.

In this class I have grcuped together cases which
from the clinical point of view are apparently stationary.
That is to say, the disease is aprarently arrested, and
yvet they cannot be said to be cured. In some of the
cases, the victures obtained from examination of their
blocd are practiczlly normal. In others, there is a
departure from normal, a dislocation towards the left
being present td a varying extent, never however, extreme.
The counts obtained from several examinations on the samef
cases show a little variation in the drift, but this is
so slight, and the cases themselves change so little
clinically, that I have classed them as Stationary. In
all of these cases the diagyiosis has been at one time
established by the discovery of tubercle bacilli in the
sputume.

I have examined the blood of 16 such cases of pul-
monary tuberculosis, and will begin by dealing with 10 of
these cases,who have had Sanatorium treatmeht)accompanied
by graduated open-air exercise.

Caset TF.Bambery. Aet. 42,

No. 24. Pulmonary Tuberculosis. Lungs:
small area of consolidation in the apex of the left upper
lobe. No signs of active disease present.

10-9-12, Leucocytes per cub. mm. = 8,000.
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I. II. 111, Iv. V.
&.5% 50% 33% 8% 0.5%
5=2=15. Leucocytes per cub. mm. = 9,000,
Ie II. III. Iv. V.
4% 607 25% 11% 0%
1-4-13. Leucocytes per cub. mm. = 8,000,
I. 114 ITI. IV. V.
5% 5675 26% 137 0%

Case:  A.Scamadine. Aet. 31.

1os 2D Pulmmnafy Tuberculosis. Cavity,
apparently qﬁiescent, in apex of right upper lobe, and a
small area of consolidation in the apex of the left upper
lobes No active signs.
8=1-15. Leucocytes per cube mme = 9,000,

I, II. IIT. Iv, Ve

4% 41.5% 38.5% 168  0F
9e3=13. Leucocytes per cub. mm. = 8,000,

I. II. ITI. IvV. Ve

6% 40% 36% 177 1%

Case: T. Storey. Aet. 3l.

No. 26 Pulmenary Tuberculosise Fairly
extensive consolidation in the right upper lobe, with a
small apical cavity. No signs of active disease are

present.

1-1-13, Leucocytes per cub. mm. = 8,000.



Case

Age.-"-L

/formal

No. £ £

Disease.

100%

%N%

80%

%

0%

0%

4%

3%

20%

Leucocytes per cub. mm.

errr



100%

0%

0%

%

0%

0%

4%

3%

20%

10%

No £ X

Leucocytes per cub. mm

S-3-n

No-tro.

A
)



Case No.

D zsf

100%

%0%

0%

%

0%

0%

4%

0%

20%

10%

Leucocytes per cub, mm
£A-//"-/4 %

9 -«f~-15 —if! crax>.



63,

I. II. III. IV. V.

19% 547 24% 2% 1%
gm2-13. Leucocytes per cub. mms = 6,000.

I. . IT. III. IV, V.

17.5% 52.57% 274 a7 o

Case: J. Hall. Aet

Noe 27, Pulrmonary Tuberculosgis. Cavities in
the apices of both upper lobes, with considerable fibroid
change, but no signs of active disease,

2-1Z2-12. Leucocytes per cub. mm. = 7,000,

I. II. III. Iv. V.
15% 65% 17% 3% 0%
5=5-13. Leucocytes per cub. mm. = 8,000,
I. II. III. IVe V.
137 65% 18% 6% | o7

Case: W.Hobsone Aet. 53,
Nos 28 Pulmonary Tuberculosis. Consolidation
in both upper lobes, only slightly on the right side,

with marked fibroid change. Yo signs of active disease.

22-11-12, Leucocytes per cube. mme. = 7,000,
I, II, IIT. Iv. Ve
5% 50% 35% 10% (o)A
9-2-13, Leucocytes per cub. mme = 8,000.
I, II, III. Iv. V.

4% 52% 36% 8% o%
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Case: Fred. Lindley. Aet. 40.
No. 29, Pulnonary Tuberfulosis. Area of
consolidation at the upper half of the left upper lobe.

Yo active signs present.

6=2-13. Leucocytes per cub. mm., = 6,000,
I. II. IIIX. Iv, Ve
127 61% 19 7% 1%
6=-3=13, Leucocytes per cub. mm. = 6,000,
I. II. III. IV, Ve
13% 62% 20% 5% o%
Cage: A. Pratt, Aet. 50.
Noe 30. Pulmonary Tubercﬁlosis. Fairly

extensive cavities in both upper lobes are present, also
in the apex of the right lower. He did not appear a
very promising case at first, but remains fairly well,
and the disease does not seem to be advancing in the
meantime.

2-1-13, Leucocytes == 8,000,

I, II. III. IV, Ve
19% 557 25% 1% 0%
6=2=13, Leucocytes = 6,000,
I, II. III. Iv. Ve
1% 54%  27% 2% 0%
Case: A. Seaman. ce’. 44.

Noa. 3l, Pulmonary Tuberculosis and healed

64.
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tuberculous epididymitise. Fairly large cavity in the
apex of the left uzper lobe and consolidation in the

apex of the right upper lotee

10-2-13. Leucocytes per cﬁb.mm, = 9,000,
I. IT. III. Iv. Ve
357 49% 147 Py o%
5=-4=-13. Leucocytes per cub. mme = 7,000,
I, I, III. IV, Ve
32% 50% 14% 4 o
Case: J« Clover. Aet. 30.
No. 32. Pulmonary Tuberculosis. Consolidation
in left upper lobe, in the apex. No signs of advancing

disease present.

10-2-13, Leucocytes per cub. mm. = 7,000,
I. II. III. IV, V.
6% 527 28% 11% YA
1=3M-13, Leucocytes per cub. mm. = 7,000,
I, II. III. Iv. V.
5% 51% 29% 118 4%

Case: J. Martine. Aet. 43.

No. 33. Pulmonary tuberculosis. Consolidation
in apex of right upper lobe. Wo signs of advancing
disease.

10-2-13. Leucocytes per cubs. mme = 8,000.
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I. II, III. IV. Ve

8t 437 407 of o
S=3=-13, Leucocytes per cube. mme = 7,000,

I. II. III. Iv. V.

9% 40.5% 407 10.5% 0oF

The following cases have not had Sanatorium treat-
ment, strictly speaking. They have, however, slepy in
large airy wards, und have heen out of doors during the
day as much as weatner and their own inclinations would
allow - for they do not all welcome the open-air part of
their treatment - and therefore their conditions of life
have approximated closely to sanatorium life. Clinically.
no apparent change occurred, while under observation for

the periods mentioned.

Case: Jessie Wilson. Aet. 18.
No. 35, Pulmonary Tuberculosis. Consolidation

was present at the apex of the right upper lobe, and sus-

picious signs at the apex c¢f the right lower lobe.

1-8-12, Leucocytes per cub. rm. = 29,5000
I. II. IIX. IV. V.
8.5% 35% 42.5% 12% 2%

25~8-12, Leucocytes per cub. mms = $,000.
I, II. III. IV. Ve
8% 38% 39.5% 12.54 27
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Case: Samuel VWilkinson. Ast. 64,
No. 36. Pulmonary Tuberculosis.

67

Cavities

present in botn upper lobes, with fibroid change, of

many years! duration.

o signs of active disease .

present.

4-1-13. Leucocytes per cub. mm. = 8,000,

I. I1. III, Iv. V.

297 55% 15% 1% 0%
3=5=13. Leucocytes per cube. mm. = 9,000,

I. II. III. Iv, V.

2% 547 1% 0% 0%
3=4-15. Leucocytes per cube. mm. = 8,000,

I. II. III. IV, Ve

294 60% 117 o4 0%

Casg: Walter Hartley. Aet. 62.

No. 37. Pulmonary Tuberculosis.

a somewhat feeble man, with cavities in the

This was

apices of

both upper lobes, and occasionally a little rise of tem-

perature for a day or

S0

His general condition did

not, however, alter much, as the following counts will

show, in spite of the fact that there is a somewhat

considerable dislocation of the picture to the left.

28-12-12., Leucocytes per cub. mme. = 6,000,
I, II. III. Iv. Va

2% 60%

127

1% o%
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3=58-13. Leucocytes per cub. mm, 8,000,
I. II. III. Iv, Ve
30% 56% 117 3% 074
Case: Charles Rooker. Aet. 32.
No.3E. Pulmonary Tuberculosis. Consolidation

in the left upper lobe, with a small apical cavity, the

rhysical signs as to activity being somewhat doubtful.

1-2-13, Leucocytes per cub. mm. = 7,000,
I. II. III. Iv, Ve

23% 547 20% 2% 0%
Ted-13. Leucocytes per cub. mm. # 8,000.
I, II. III. IV. Ve

217 53% 217% 5% 0%

Case: Beatrice Walton. Aet. 435.

No. 39, Pulmonary Tuberculosis. Consolida-
tion with apical excavation present in the left upper
lobe. There were occasional traces of blood in the

sputum, which was itself scantye.

20-11-12. Leucocytes per cub. mm, = 9,000,
I. II. 1171, IV. Ve
13% 56% 27% 4% 0%
T=3=13, Leucocytes per cub. nmm. 8,000,
I. II. III. IV, V.

124 537 31% 3% 1%
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Class III, Favourable or Improving Cases.

These cases are much fewer in number than I should
like, but the reason is that the majority of the cases
have presented themselwes at 2 stage where recovery was
hopeless, or else in a condition where no apparent
change occurs over long periods. In this respect I
would first point out that several of the cases which I
have included under Class II (or Stationary) cases, are
really favourable cases. Those included under Class
III are those in whiech definite improverment has occurrede.

Case: Nellie EReid., Aet. 18.

Nos 40, Pulmonary Tuberculosis. Consolidation
was present in both uprper lobes, from the apices down to
the third ribs, and also in the apex of the left lower
lobey She received open-air treatment, and improved
considerablye
18-8-124 Leucocytes per cub. mme = 9,500,

I. II. III. Iv. Ve

26% 50% 18% 5% 1%

29-10-12. Leucocytes per cub. mm. = 8,000,

I. II. III. Iv. V.

17% 58% 20% 5% 0%
5-2-13.  Leucocytes per cub. mme = 7,000.

I. II. III. IV, Ve

o est 24 67 Of
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The very definite change in the picture as the
dislocation to the left is reduced by a steady arift to
the right,is very stri¥ing, and coincides with the
improvement in the patient's condition which occurred.
The apex of the left lower lobe in which consolidatioﬁ
had begun, 1is now clear, and she appears to be promising

well,

Q

Case: Thomes Hall. Aet. 35.
No. 41, Pulmonary Tubefculosis. Thig patient
had been 4 months under treatment in a ward vefore the
first count was mzade. Consolidation was present in
both upper lobes, and in the apex of the left lower, and
moist r%les were present over these areae. He was
dyspnoeic on slight exertion. He was transferred to
ﬁhe Sanatorium, after improving somewhat, and begun on the
lowest grade of the graduated open-air exercise. At

the same *time his Ttloocd was examined, and the readings

are as follows =

4-11-12, Leucocytes per cub. mm. = 8,000,
I, II. III. IV, Ve
417 4445% 13.5% 1% of

This patient was the only one of all the patients in the
Sanatorium who gave his whole-hearted support to the

efforts of those who were seeking to help them. He was

70.



71.

most &@ssiduous in carrying cut every part of his treat-
ment, especially the graduated open-air exercise. I
must say that at first I did not think he would live
many months, but he made astonishing progress, and was
soon advanced to higher grades of exercise. By this
time e no longer had any dyspnoea on ordinary rational
exertion, had a good appetite, and slept well, with only
occasional cough. A marked improvement was now

evident in his "picture".

Bel2-13. Leucocytes = 8,000,
I. II. III. iv. V.
25% 62% 137 o7 o7

The clinical improvement continued, the lungs by
now being quite free of réles, though the signs of cone-
solidation were still present. He was accordingly
advanced to the heavy grades of open-air exercise, and
now is practically free from cough, is physically hard,
and can work in the open, all day, gardening, carrying
loads etc., within limits, without dyspnoea.

The vhysical signs are still present in his chest,
however, and,of course,though one may bs enthusiastic
about tne improvement which has taken place, how long
that improvement will continue is not quite so certain.

However, as far as the clinical picture and the

blood-picture show, the improvement is continuing,
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withcut any untoward sign.

E=4-13. Leucocytes ver cub. mm., == 7,500,
I. II. III. Iv. V.
15% 637 17% A 1%
Case: John Hulkin, Aet. 54,
Noa 424 Pulmonary Tuberculosis. Cavities

were presentvin tne apices of both upper lobes, and con=-
gsolidation extending down to the third ribs, and in the
apices of voth lower lobes also. Under Sanatorium
treatment and graduated open~air exercise he improved
considerably.

4-11-12, Leucocyt=s pexr cub. mm. = 3,000,

I. II. III. IV. Ve
24% 51.5% 21.5% 2.5% 0;5%
B=2=13. Leucocytes per cube. mme = 7,000.
I, II. III. Iv. V.
15% 63% 19% 3% o

The improvement in the picture coincided with the
improvement in the patient's general condition, alhtough

no change was observed locally.

Case: Geo. M. Eoardman. Bet. 58,
No. 43, Pulmonary Tuberculosis, This patient

had a large cavity in the right upper lobe, with consoli-
dation in the apices of the right lower, and left upper

lobes. Temp. slightly above normal at times.
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20-2-13., Leuc. per cube. ime = 2,000,
I. II. ITI. | IV, Ve
227 5657 20% 2% 0%
Ted=13, Leuc. per cub. mm. = 8,000,
I. II. IIT, | IV, Ve
1% 56% 207 6% 1%

Unfortunately patient went hiome before a third count was
obtained. There is a slight improvement in the second
picture, however, and, from the clinical point of view he
was distinctly better. At the time of the first count
numerous rgles were present in the chest, and at the
second, these had disappeared, and he looked, and felt,
betters,

There are still 2 cases of pulmonary tuberculosis

which I have not classified.

Cage: Florence Liitchell, Aet, 12.
No, 44. Pulmonary Tuberculosis, and Tuberculous
Peritonitise. This child has an extensive consolidation

in the loft lung, botn lubes being affected in places.
She has also severe tuberculous peritonitis, with some
free fluid, B0 that it is difficult to(say how much of
her condition is due to the pulmonary, and how much to
the abdominal lesion. She is not promising well, how-

ever, and the somewhat gloomy prognosis is enhanced by

the findings from the blood.
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7e3=13. Leucocytes per cub. mme. = &,600.
I. II. III. Ive V.
287 61% 1074 1% o

10-4-135. Leucocytes per cube. mm. = 8,000,

I. II. III. V. Ve
34% . 60% 5% 1%' o

Cage: Herbert Sharpe. Aet.+ 38.

No. 45, Pulmonary Tuberculosis. Consolidation

was present in the right upver lobe, with a small apical
cavity, and a patch of consolidation was present also at
the apex 6f the l2ft upper loba.

The difficulty with regard to his clagsification
was due to the fact that he became discontented, and left

for aome, after being under treatment only 12 days.

His picture was - Leucocytss p2r cub. mm. = 7,000.
M1 =13 I. II. III. Iv. Ve
19.5%  48.5% 25% 57, 27

There is, tnerefore, a dislocation of the picture to the
left, mild, however, in degrse, but definits

From a consideration of these cases. it is evident
that in all cases of pulmonary tuberculosis, except those
which are practically well, 2 dislocation of the picture
occurs, varyving in degree according to the severity of tke
CASES. When the disease first secures a hold upon the

individual, a dislocation occurs towards the left. If the



disease advances, this dislocation becomes more marked.

If the patieat improves, on the other hand, the

}
dislocation becomes gradually reduced by a Jdrift of ths
picture towards thae rignt.

The dislocation to the left is brousht gbout by an
increase in the cells of Classes I and II, at the expense
of those of Classes III, IV and V. In a severe case all
the cells may disappear from Classes V, IV and III, this
disapyearance occurring in the order named, that is, the
oells of Class V disapwear first, then tuose of Class IV,
and finally those of Class III. As the case immroves,
and the drift of the picture to the right reduces the dis-
location, the increase is evident in Class III first, then
in Class IV and finally in ClassV.

These changef are wverhaps m&st marxed in the cells
of Class I, and in this respect I would point out that I
have never seen a czase of pulmonary tuberculosis show any
prospect of recovery, in which the percentage of cells in
class I exceeded 50% of the whole neutrophile polymorpho-
nuclear picture.

Also, I have rarely seen any improvement when the
nurber exceeded 45%, and, as a rule, take a very grave
view of the prognosis when Class I shows a greater per-
centage than 40%.

Further points of interest in this series of cases

are -
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1. The sudden increase in the dislocation to the left
which occurs as the result of a pleurisy.

Hence, in estimating the progriosis of‘a cage of pul=-
monary tuberculosis by this method of blood examination,
if a pleurisy is present, or if there is a history of
pleurisy just subsicded, due allowance must be made for

the increased dislocation which will be present, as a

resulte.
2e A haemoptysis, if at all severe, produces a sudden
increase in the dislocation to the left. I have been

able to observe this within a few hours of the onset of
the>attack, aﬁd this dislocation persists for some time
after the subsidence of the haemorrhage.

S In many of my cases a comparatively high leucocyte
count per cub. nmm. has been present. This I attribute
to the secondary infection present.

4 I consgider that the alterations in the picture are
independent of the number of leucocytes per cub.mme. In
many of the most striking dislocations to the left I
admit that the leucocyts count is above the normal; but
I have other cases, (some of which will appear later)
in which there is a leucopenia, with a striking disloca-

tion to the lefte.
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Syphilis.
I have made observations in a series of 13

cases of this disease which are made up as follows t=-

Secondary Stage: 10 casese.
Tertiary Stage: 1 case.

Parasypnilitic Disease: 1 case.
Syphilitic Psoriasis: 1 case;

I have found, in SByphilis, thét the changes in the
blood~-picture, while they do occur, are not so marked as
in cases of pulmonary tuberculosis. The reason of this
I take to be that syphilis can always be arrested before
it has advanced as far as these cases of pulmonary tuber-
culosis which, as has been seen, displayed such striking
dislocations of the picture.

I believe tnat, if syphilis were untreated, and advan-
ced to a similar stage of severity, just as striking
pictures would be obtained as in advanced pulmonary tuber-
culosisge

Another interesting point in this series of cases
of syphilis is that in all the cases, treatment was carried
out by the intra-venous injectiop of Salvarsamn and the
blood-pictures before and after this treatment are shown.
In most of the cases the Salvarsapm injection was followed,
after a short period, by a course of Mercury and Potassium

Iodide,
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Case: Vme Davies, Aet. 34,
No. 46, Secondary Syphilise. Infection,4

months previously; history of rash 2 months later; wiaen
first seen,the after-glow of the rash was faintly discern-
ible at places, and numerous small ulcers and mucaus

patches were present on the tonsils, tongue, and buccal

mMUCOSas. Temperature normal.
10-3-13ﬂ On admission. |
I, II. III. Iv. Ve
9% 4avd 38% 6% o,

Treatment by Mercury and Potassium Iodide was begun at

once, and a second count on

23-3-13 showed ‘
I. II. III. Iv. V.
129 557 25% 8t o

Immediately after the blood-films had been taken for this
count, .6 gramme Salvarsau was given intravenously. The

following are the counts made subsequently -

24-3-13, I, 11, III. Iv. V.
12% 44% 37% 7% (o)A

27=3-13. I. II. III. IV, V.
10% 44% 38% 8% 0%

3D-3-13. I. II. III. IV, V.
6% 44% 40% 10% o

The day after the last count he iﬁsisted upon going hone,
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against advice, and oromising to continue treatment.

These observations show a distinct improvement in
the "pictures”. True, the changes are not marked, but
then the original dislocation to the left was not marked,
nor was the man very ill.

Tnere is evident, however, a steady drift of the
picture to the right, and had I been able to keep the
patient under cbservation a 1ittl® longer, I am sure that
cells would have apreared in Class Ve

Clinically, while the last of the injection was
being given, he complained of smarting in the uloeis, and
before ne went out, a week later, all the ulcers had
healed. The improvement then, in the successive
"pictures" coincided with the clinical improvement of
- the case.

I shall take the two following cases together.

Case: Julia Reecs. Aet., 28.

No. 47, Secondary Syphilis. Higstory of
infection 2 ﬁears previously, and of very insufficient
treatment. On admission, the whole vulva was covered
with condylomata which spread up into the groins; small
superficial sores were present round the vaginal orifice,
with slight vaginal discharge. Congestion of the throat
and tonsils was present, without ulceration.

19-1-13. TLeucocytes per cub. mm. = 8,000.
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I, II. II1I. IV, Ve
187% 627 187 4% 0%
The filns for tuis count were made immediately before the
injection, intra-venously,of .3 gramme Salvarsan. The

subsequent counts are =

24-1-13, Leucocytes per cub. mm. = 10,000,
I. II. III. IV. Ve
257, 577 13% 4 07?
8=2-13, Leucocytes per cub. mm. = 10,000,
I. II. III. v, V.
12% 55% 26% % o%

On 1l6-3-13, a second dose of .3 gramme Salvarsan was

a
given intra-venously, and the picture obtained immed%pely
before the injection was =~

16=3-13. Leucocytes per cube. mm. = 8,000,

1. II. 1II. Iv. V.
5% 5L.5%  36.5% 7% 074

Subsequently -

18=3-13, Leucocytes per cube. mm. ='10;OOO.
I. II. III. IV, Ve
5% 46% 40% 9% o% |
20=3-13. Leucocytes per cube mme = 9,000,

I. II. I1I. Iv. Ve

4% 45% a5 10% 0%
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On tne afternoon of this day she insisted upon going hone,
as she felt Bo well. Wo sign of condylomata,or sores
of any kind whatevexr, were now present, she had improved
in apvearance and complexion, and had put on flesh.

It is to be noted that for some time after the first
dose of Salvarsan the dislocation of the picture to the
left increased. This brings out an interesting point.
The solution of Salvarsan for this first dose was made up
with normal 0.9% sterile saline solution, prepared from
ordinary tap water with physiologically pure sodium
chlcride., There was a reaction after this dose, eviden-
ced by & slight pyrexia, rigor, nausea, and headache, for
a few hours. Wner tiae second dose was given,it was die-
solved in distilled water, and made up to the required
volume with 0.5% sterile saline solution prepared from
distilled watér with physiologically pure sodium chloride
- as is now recommended by Fhrlich. No reaction occurred,
and the pictures showed steady and uninterrupted drifts to
the right.

In ﬁwo other cases in this series I have given the
Salvarsan made up as in the first dose of the previous case,
8imply dissolving the drug in sterile normal saline solu-
tion (0.9%) prepared from ordinary tap water, with physio-
logically pure sodium chloride, and have seen the same

reaction occur, with the same temporarily increased
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dislocatiom of the picture to the left, followed by a

drift to the right as the pictures improved.

Casge: Lily Hepplestone. Aet. 38,
Noe48, Late Secondary Syphilis. This

patient had for some time suffered from syphilitic ulcera-
'

tion of the rectum and vagina, a recto-vaginal fistula
having occurred. She had had treatment, with the result
that the fistula had closed, but a stricture of the rectum
had developed. She nad gone home for a period, and
returned with the stricture tignt, and fresh ulcerat}on
in the rectum. She also had a rash on the body, eczema-
tous in type, and appeared to be very ill.

She and the preceding case received the Salvarsan
on the same days, and the blood counts were made on the
same days subsequentlye.

19=-1-13,. Leucocytes per cub. mm. = 8,000,

I. II. III. Iv. Ve
S
36% &7 10% o7 o%

19-1-13.(same day) 3 gramme Salvarsan given intra-venous-
ly, prepared with sferile normal saline made up with tapw
water and physiologically pure sodium chloride.
24-1-13.,. Leucocytes per cub. mm. = 10,600, |

I, II. III. Ive V.

39% 527 o 0% 0%
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8-2-13. Leucocytes per cub. mme = 10,000,

I, IT. I1T. IV, Ve

237 55% 19% 3% 0%
She improved remarkably in this period after recovery
from the short reaction which occurred after the Salvar-
sam, whicih was characterised by rigor, pyrexia, nausea,
vomiting and neadache. The ulceration in the rectum
healed, and graduateéd bougies were passed daily. She
left on 22-2-13 for home, apparently well. The blood-

count made on the previous day showed -

21=2-13. Leucocytes = 8,000,
I. II. III. IV, Ve
15% 51% 28% 67 0%

She had thus improved considerably, both clinically, and
from a comparison of her "pictures", as a result of her
treatment.

The'explanation of the increased dislocation of the
Rhicture to the left following the administration of the
Salvarsan made up with normal sterile saline (0.9%) pre~
pared from tap-water, with physiologically pure sodium
chloride, is not very clear. Certainly, in the other
cases, in which the Salvarsan was dissolved in sterile
distilled water, and then diluted to the required amount
with sterile 0.5% saline solution prepared from distilled

water with physiologically pure sodium chloride, no
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reaction occurred c¢linically, and the blood-pictures
showed a steady improvement. Whether the explanation
of the reaction, is, as some say, hypertonicity of the
solution, or according to others, 2 chemical interaction
between impurities in the tap-water, especiglly the car-
bonates, =znd the Salvarsanyis not settled, tnough it is
provable that the cause is the latter of the two.

Whatever be the cause, a comparison of these
"reaction" cases with the "non-reaction" cases, cannot
fail to impress upon one the delicacy, as it were, of the
nevtrophile polymorpho-nuclear blood-~picture, and how
little is necessary to upset its balance, or to alter it
when once the balance has been upsete.

Case: Clara Ibbotsone. Aet. 35.

Nos 49, Late Secondary Syphilis. This
patient'had ﬁeen under treatment for some months for
secondary syphilis, and at the time of these observations
had numerous small sores on the skin of the trunk, an
acne rosdcea rash on the face, and a fading secondary
rash on the bodye. On 16-2-13 she received £ +3 gramme
Salvarsan intra-venously, dissolved and diluted with
sterile normal saline solution (0.9%) prepared from tap
water, with physiologically pure sodium chloride.

The blood was examined immediately before the injec-

tion, and the following picture obtained. The suaceeding
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counts are tabulateo alsc,

16-2-13. Before Salvarsan.
Leucocytes per cube. mm. = 8,000,
I. II. III. IV. Ve
247 587 15% 3% 0%

3 gramme Salvarsan intra-venously.
18-2-13. Leucocytes per cub. mm. = 13,000,
I. II. III. v, V.

30% 53% 174 0y 0%

20=2=15. Leucocytes per cube. mme = 9,000,

I. II. III. IV, V.

16% 62% 21% 1% ot
22=2=13. Leucocytes per cube. mm. = 8,000,

I, II. oII. Ive V.

10% 58 26% 6%  of
Bed-134 Leucocytes per cub. mm. = 7,000,

’I. II. III. Ive V.

8% 54% 29% v 27

She went home on 6-3-13, the day following the last count, -
by which time all the skin conditions had cleared wp, she
looked and felt better, and had put on flesh.

It is to be noted in this case that a slight reaction
to the Salvarsan injection occurred, taking the form of a
headache, with a rise of temperature, nausea, and a littke

vomitinge This I attribute to the preparation of the
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Salvarsan solution, which I have described, and was accon-
panied by an increase in the dislocation of the picture

to the left. It is seen that before the injection
there was some displacenent of the picture to the left,
due to the syphills from which she was suffering. During
the incidence of the reaction to the Salvarsan)this dislo-
cation increased, but subsiced in the course of a few days,
being then followed by a steady improvement of the picture
as the drift went towards the right. This accurately
coincided with the clinical progresé of the case, until,
on her discharge, wher all symptoms had aprarently sub-
sided, the picture was practically normal.

Thus again this question crops UP e Is this
reaction which follows the administration intra-venously
of Salvarsan when it 1is dissolved, ana diluted, in sterile
normal saline solution (0.9%) prepared from ordinary tap
water with physiologically vure scdium chloride, is this
reaction due to the injection of a hyper-tonic fluid into
the blood, or is it due to an interaction between the
Salvarsan and the constituents of the tap water, especially
the carbonates? As I have already stated, I believe
from the effect on the neutrophile polynuclear picture
thet it is due to a chemical interaction bepween the
Salvarsan,and the constituents of the tap water, which

produces toxic bi-productse
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Associated with the increased dislocation to the
left in the count of 18-2-13 (the second count) there is
a leucocytosis.,. The cause of this I am not guite
clear upon, unless it is due to a regeneration on the

part of the leucocytes to deal witl possible toxic bi-

products.
Case? Fred. Dungworth, Aet. 40,
lo. E£0. Syphilitic Ulcerative Laryngitis.

This patient had been under treatment for some months,
with Mercury and Potassium Iodide. The improvement,
which had at first been rapid, latterly became less and
less marked, until scarcely any progress appeared to be
mades At this time the parts visible by laryngoscopic
examination were congested, and ulceration was present
in the epiglottis. The vocal cords were congested and
swollen, and vatient suffered from husXy aphonia, and a
frequent hacking, cough.
On 23-2-15 his blocd showed -
Leuoocytes per cube I'Me = 8,000.
I. II. I111 Iv. V.

10% V14 229 13% 1%

o)

and in the afternoon of the same day he received .3 gramme
Salvarsan intra-venously. This dose was dissolved in
sterile distilled water, and diluted with sterile 0.5%

saline solution prepared fron distilled water, with
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physiologically pure scdium chloride, and no reaction of
any kind cccurred, except that during the injection he
complained of smarting in the throat. During the next
week he apreared 1o be somewhat easier, and the congestion

cf the epiglottis and t¥We cords did not seem to be so

=1

arked, when viewed by the laryngoscope.

On 2-3=15, a week after the dose of Salvarsan, his blood

showed -
Leucocytes per cub. mm. = 8,600,
I. II. III. Iv. Ve
&fl 487 337 Y4 24

A slight improvement is thus present,coinciding with the
improvement in the local and general condition,. This
clinical improvement, however, did not seem to @rogress

very far, and on 23-3-13 a further blood examination was

made, and the following picture obtained -

23=3=13, Leucocytes per cube. mm. = 8,000,
I. II' III' Ivu v.
8% 497 397 4% 0%

and again, 29-3=-13. Leucocytes per cub. mm. = 7,000,

I. iI. III. IV. Ve
10% 56% 317 3% o7

From a consideration of these two counts it was deemed
that the improvement was not being maintained, as a slight

but definite and progressively increasing dislocation of
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the picture to the left had occurrede. His condition
clinically did not apvnear to have beccme worse, but it
certainly had not improved. Accordingly, on the
following day, 30-3<13, 0.6 gramme Salvarsan was injected
intra-venously, prevared similarly to the first doee.

Ho reactiocn followed, and on 10-4-13 the following
figures were obtained -

Leucocytes per cub. mm. = 8,000

1. II. III. Iv. Ve
8% 50% 30% 10% 279

By this time a considerable improvement had occurred in
the patient's condition. The cough was easier, he was
still hoarse but improving, and nobsign of ulceration in
the larynx was visible, though the t¥ie cords were still
swollene.

The improvement irn the picture coincided with this
visible improvement in a strikxing mannere.

In this case no striking dislocation of the picture
was present to tegin with, though there was a slight one
to the left. It must be remembered, however, that he
had been under thorough treatment with mercury and
potassium iodide for some months previous to the first
count. Also, as the improvement following the use of
Salvafsan occurred, it was reflected in the grouping of

the picture, thus demonstrating again the delicacy of the
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the neutrophile polymorpho-nuclear leucocytes in respond-
irg to stimuli.

I shall now consider £ other cases of Cecondary
Syprhilis, all of which showed a displacement of the
picture to the left, in varying degree, according to the
severity of the disease, and 2all of which showed an
improvement, alsc in varying degree, by the picture
| drifting to the right, coincident with a corresponding

clinical gairn.

Cage: ¥liza Luce. Aet. 20,
Yo, B1. Secondary Syphilis. This patient

had condylomata present, and was otherwise fairly well,
except for some vulvar sxcoriaitions and discharge.
16=5-135. Leucocytes per cub. mme. = 7,000,

I. II. III. .IV. Ve

of sof 2k st of
On the afternoon of the day on which the above count was
made, .3 gramme Salvarsan was given intra-wenously. (In
- all the succeeding cases now the solution was prepéred by
dissolving the Salvarsan in distilled water, and cdiluting
to the required volume with sterile 0.5% saline solution,
prepared with distilled water, with pﬁysiologioally pure
sodium chloride, and in none of them did any reaction
whatever occur).

Tvwo days later:



Ca’e No.

Age.-E -(2. Disease..

1007

€N%

8%

%

0%

0%

40%

30%

20%

10%

Leucocytes per cub. mm
«"3—3-/3 %5 N~ wo
ANO—3—-43 =" al-O



Disease...

100%

0%

0%

%

0%

0%

40%

0%

20%

10%

Leucocytes per cub. mm
/6 - 3 - / J =l. A crvrvy.
/ S~-/3 =fO"crcro

£7-3'/3 = Jlcrtro.



91.

18=5-13. Leucocytes per cub. mm, == 9,000,
I. II. III. Iv, Ve
74 524 30% 117 0%
23=3=134 Leucocytes per cube mm. = 9,000,
I, II. III. Iv., Ve
5% 50% 297 127 2%
30~-3=13. Leucocytes per cube. mm. = 8,000.
I. II. IIX. IV. Ve
&% 46% 317 13% 2%

By this time she was much improved in appearance; the
excoriations had healed, and the condylomata were fast

disappearing, and almost gonee.

Case: larg Grayson, Aet. 22,
Noe D2 Secondary Syvhilis. This was a

fairly well-marked case of secondary syphilis, with condy-

lomata and some vaginal discharges

16-3-13.,  Leucocytes per cub. mm. = 8,000,
1. II. 111, IVe Ve
167% 607 217 37 o,

0.3 gramme Salvarsan was given intra-venously on the above

date, after the count had been made. Two days later:
18-3-13, Leucocytes per cub. mm. ;:10,000.

I. II. III. IV, Ve

o 58%  33% 4 ‘ o%

25-3-13, Leucocytes per cub. mm. = 9,000,
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I. II. I1i, IV, Ve
i 5577 307 77 1%
By this time the condylomata had almost disapveared, no

vaginal discharge was present, and she looked much better.

el

Case: Emma Poothroyd. Aet. 20.
lo. 53, Secondary Syphilis. This case

presented the nowadays rather uncommon rpicture of a typical
and well-marked case of rupia. There was a history of
previous sore throat,but no rash. The rupia was present
all over the body and sxtrsmities, and, in places where the
crusts had come off, typical ulcers vwere left behind. Sores

vere also present on the vulva.

17-2-15. Leucocytes per cub. mm. = 7,000,
I, II. III. Ive V.
28% 517 18% 37 0%

Imnediately after this count was made .3 gramme Salvarsan
was given intra-venously, without any‘sﬁbsequent reactioss
of any kind. RBight days later 25-2-13 only one rupia
crust was 1éft, all the other spots beiﬁg clean, and
healthy. On 10-35-13 only scars were present, and she
was,putﬁing on flesh rapidly)and looked well.

The following shows the details of the counts -

19-2-13, Leucocytes per cub. mm. = 9,000,
I. II. III. Iv. Ve

15% 63% 197 3% of
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22=2-13, Leucocytass per cube. mme = 7,600,

I. II. IIL. IV, Ve

9% 687, 20% 3% o%
25-2-13. Leucocytes per cube. mm. = 9,000,

I. II. I1T, IV, Vs

3.5% 6445% 279 5% o%

She continued fairly well, but it was deemed advisable to
repeat the dose of Salvrasan (0.3 gramme intravenously)
on 25-3-13, in view of the fact that the first dose had
not been large, and also that the disease was well-marked.
On this day, just before the dose was given, the blood

was examined, and the following picture obtained -

23=3=134 Leucocytes per cube. mm. = 7,000,
I. I1. IIT. IV. V.
13% 65% 19% 3% o7

This picture indicated that the effect of the first dose
of Salvarsan had passed off, and that the disease was
gaining ground again, although to ordinary methods of
examination such a conclusion would havé been arrived at
only by the most careful examination and observation of
the case, and perhaps not even then, as the patient
looked and felt so much better.

Accordingly, the second dose was given as stated on
R23%3-13.

On 25-3-13. Leucocytes per cub. mm. = 9,000,
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I. II. III. IV. Ve

10% 60% 26% 4% 0%
27-3-135, Leucocytes per cub. mm. = 8,000,

I. II. III, Iv. Ve

8% 52% 307 o7 1%

On this last date she felt so well that she insisted upon
going home, vpromising to continue tresatment by mercury at
nome for a y=ar. |

This case‘is of interest in showing -

1. The comparatively severe dislocation of the picture
'to the left in a case of syphilis.

2. Also, it shows the improvement wnder Salmarsan treat:

ment, as evidenced by the drift of the picture to the

right, and also clinically.

3« It instances a case whérs a relapse was detected by

the blood-picture before it was definitely diagnosed

clinically.

4, It shows the rapid improvement after the relapse when

a second dose of Salvarsan had been given.

Case: Ellen loye. Aet. 23.

Yo. 54. Secondarxry Syphilis. This case had
been well treated by mercury before eoming under observa-
tion, but a fading rash was still present, with slight
injection of the throat.

23-3=13, Leuvcocutes per cube. mm. = 8,000,
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I. II. III. IV. V.

107 535 317 1% op4

Salvarsan 0.3 grarmme given intra-venously immediately

this count had neen made.

30-3=13. Lzucoeytes per cube. mm. = 8,000,
I. II, ITI. Iv,. | Ve
8% 537 31% 7% | 1%
5-4-13. Leucosytes fer cubmm. = 2600
I, II. III. IV, Ve
A 494 34% 8% 1%

The rash had disappeared, and patient appeared much

better.

Case: Eva Fogg. Aet. 20,

No. DD, Secondary Syphilis. Condylomata
were present, but were mild. She had had treatment

previously by mercurys

13=4-13, Leucocytes per cube. mme = 8,000,
I, II. III. v, v.
10% 6% 14% 0% of%

Salvarsan 0.3 gramme given intra-venously, immediately

after this count was madee.

15-4-13, Leucocytes per cub. mm. = 9,000,
I. I1I. III. IV. Ve

9% 67% 20% 4% of
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Leucocz, fes ﬁer cvG 7 = ?)00 &
20-4-195. I. II. III. IV, Ve

o7 587 26% 6% 1%
The improvement in these pictures, theugh slight, coin-
cided wihth an imcrovement in patient's condition. The
condylomata were practically non-existsnt at the tims of

the last count. She lookesd and felt better, also.

I shall now consider a case of Tertiary Syphilis.

Casge: Margaret Gittens. Aet. 60,
No. 56. Sypnilitic ulcexr of lege. This was

a very foul and chronic ulcer of many years'! duration.

1l6=3-13. Leucocytes per cube mme = 7,000,
I. II. ITI. Iv. V.
12% 63% 1% 57 1%

Immediately afteor this count O3 gramme Salvarsan was

given intra-venously, and the ulcer improved remarkably.

18-3=13, Leucocytes pexr cub. mm. = 8,000,
I, II. IIT. Iv., Ve
10% 537 30% 74 o%
20-3-13, Leucocytes per cube. Mme == 8;000.
I, II. III. IV. Ve
10% 49% 33% 8% o%

25-3-13, Leucocytes per cub. mm. = 8,000.
I. II. III. IV, V.
o7 44% 35% 1192 1%
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The next case is one of Parasyphilitic Disease,
viz. Locomotor Ataxia. In-this case a definite
history of antecedent syphilis was present. e was a
weedy man, with very marxed girdle pains, and typical
symptoms of the disease.

Case:  Thos. West. Aet. 42.

Wo. 57, Locomotor Ataxia.
23=2=13, Lzucoecytes per cub. mm,'= 6,000,
I, II. III. IV, Ve
20% 48% 26% 6% of

Immediat ely after this count was made a dose of 0.3 gramme
Salvarsan was given intra-venously. No reaction occurr-
ed, but no improvement in th2 symptoms of this case

followed, though nis general health was a little improved.

25-2-13. Leucocytes per cub. mme = 8,000,
I. il. III. Iv. Ve
20% 50% 25% 54 o
23wd-13., Leucocytes per cub. mm. = 7,000,
I. II. III. Iv. V.
17% 537 2675 47 o%

Thus, a full month after his dose of Salvarsan, the only

improvement in his case was in his general appearance and
nutrition, for he looked a little better. Absolutely

no amelioration of his nervous symptoms took place, and

this condition of affairs was borne out by the examination
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of his bleod, whers considering 211 the 5 classes of the
picture, practically no changs had occurred.
The last case of my series of Syphilitic cases is

one of Sypnilitic Psoriasis,.

Case: Alice Los. ‘Aet. 34.

o, 58, Syphilitic Psoriagis.
135-4-135. Leucocytes ver cub. mm. = 8,000,
I. II. IIT. Iv. V.

4% 58% a2y 4% 2%

Immediately after this count was made, 0.3 gramme Salvar-
gan was given intra-venouslye
The following are the subsequent counts -

15-4-13. Leucocytes per cubs. mm. = 8,000,

I. II. IIT. IV, Ve

7% 60% 277 47 2%
22-4-13, Leucocytes var cub. mm. = 7,000,

I, II, IIX, IV. Ve

5% 577 307 57% o

This was a very well-marked case of Psoriasis, with a very
definite history of previous syphilis.

The psoriatié patches, which had been very extensive
and somewhat moist, had, by the date of the last count,
become quite dry, zand the scales were Qiminishing in
quant ity daily. All her counts do not show a grest

departure from normal, or a marked difference from each
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other, but what difference there is, is progressive in
the direction of improvement, though this improvement is
not in proportion to tae marked clinical improvement

evidant,

e - IETC IR

To review, then, briefly, the findings obtained

from this series of cases of Syphilis.

1. In cases of active syphilis there is a dislocation
of the picture, 2and this dislocation is always to the
left.

Wo case of syphilis has cowme under my observation
presenting such a marked dislocation as in some of the
cases of pulmonary tuberculosis which I have already
described. The reason of this is, obviously, that
as syphilis is much more amenable to treatment than
pulmomary tuverculosis, it is extremely unusual nowa-
days to find a case mBo near to death as were some of
the cases of pulmonary tuberculosis.

If an examination of the blood could be made in a
case actually dying from active syphiiis, I am of
opinion that a very marked dislocation to the left
would be found.

2. According ﬁo the severity of the attack the findings
are more un#éform, énd the improvements, or relapses, as
the case may be, occur with greater celerity and are

more striking, in cases of what may be tsrmed actively
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advancing discase than in cases where advance is slow
or aprarsntly arrested.

- That is to say, where a free blood infection is
nresent, the alterations in the pictures from normal are
more striking than in cases where the organisms are
apvarently walled off flrom th=2 general circulation,

The improvement in the picture coinciding withAthe
improvement in thes patient is very #slriking. Converse-
ly, where no appreciable improvement has occurred in
the patient's condition, no appreciable alteration in
the picture is evident, as in the case of locomotor
ataxia treated by Salvarsan,

The remarkable changes in the pictures following
‘the administration of Salvarsan cannot fail to attract
notice.

These changes occur gquickly, and coincide witn the
changes in the patisnt's clinical conditione.

Thus, improvement of the picture has been looked
for when the patient has improved, and detérioration
when the patient has had a relapse, and conversely.

In no case,on comparing tis blcod picture with the
clinical pictﬁrq¢has an erroneous finding ween
obtained.

In at least one case,(No. 53) a relapse was detect-

ed by the blood-picture before it was evident clinically
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and therefore the value of the method as an index for
treatment, as well as for prognosis, is established.

Se One cannot conclude this review of the cases of
Syphilis without again drawing attention to the differ-
ent =ffects upon the pictures produced by the intra-
venots injection of BGalvarsan made up into a solution
by two different methods. In one, the Salvarsan
was dissolved in sterile normal (0.9%) saline solution
prepared from ordinary tap water, with physiologically
pure sodium chloride, and diluted to the required
quantity with sterile normal saline solution.

In three instances this was done, and,eaah time, a
"reaction" occurred. This was represented usuzally by
a rigor, a rise of temperature, headache, nausea and
vomiting. In each case,this reaction passed off
within 24 hours, and an increase in thé dislocation to
the left of the pictures occurred for a day or two,
before a larger drift to the right occurred, making
thus. eventually a better picture than.the original, and
demonstrating the beneficial action of the Salvarsan
upon the individual.

In all the other cases the Salvarsan solution was
made up as is now recommended by Ehrlich, viz.,

The Salvarsan is dissolved in a little distilled

water, and then diluted up to the required volume with
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0.5% sterile saline solution itself prepared from dis-
tilled watar with rhysiologically pure sodium chlorids.

In none of these cases did any "reaction" occur,

and in all of them the pictures showed, by a drift to
the right an immediate improvement in the patient's
condition. (How long thais improvement 1asts,is

beside the point, being a matter of dosage, as has

been demonstrated in the case wherein a relapse occurred
after the improvement effected by the first dose had
passed off, and where a second improvement followed the
administration of a second doses These facts are
clearly evidenced by a study of the various counts in
the case.)

What is the cause, then, of this clinical reaction
accompanied by the temporary deterioration of the blood-
picture, following the injection of Salvarsan prevared in
the first method? As I have previously stated, two
views are held, one that a hyper-tonic solution is pro-
duced by the addition of the Salvarsan.to the normal
saline. Another is that it is due to a chemical inter-
action fetween the Salvarsan and the constituents of the
tap water, especially the carbonates, producing toxic
bi-products.

By foilowing Ehrlich's later method, both these con-

tingencies are met. Thus, which of the two is the real



1035.

cause is not quite clear, possibly both vlay a part.
From the study of the effects of other toxins on the
blood-picture, anu as thae "reaction"_produces an altera=-
tion in a similar direction, viz., to the left, I am
inclined to think that the toxic theory has the more
welght behind it.

The point on which I should like to lay emphasis
at present, is this. During this "reaction®" which
occurred in several cases, the patients were not so well
as before it hannened, and after it subsidede. This
"reaction" was never very severe, nor of long @uration,
and yet its effects are clearly reflected in the blood-
pictures of the casgses in guestion.

Thus, again,the delicacy of the balance of the
"picture" is demonstrated, also the delicacy of its res-
ponse to certain stimuli.

Lobar Pneumoniae

I have made observations in & cases of Lobar Pneu-
monia of WhiCh# recovered, and A succumbed.

The neutrophile blood-picture is markedly altered
in this disease, and the improvement, or deterioration,
of the pictures in the various cases, coincident with the
favourable or unfavourable progress of the patient,; is

evident from a study of the counts.
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Those cases whica recovered will be considered

first.
Case: Thomas Wright. Aete 32.
Wo. 59, Lobar Pneumonia. This patient

came under observation on 5-2-13 with a patch of pneumonic
consolidation in the left lower lobe, in the axillary line,
and with a history of 38 hours illness. He was a strong,
healthy-looking man, excited, and with a temperature of
103°F. Wothing abnormal was present in any other
system. 'The temperature remained between 102° and 103°
and he was comfortable till 7-2-13, when his left upper
lobe solidified completely, the consolidation of the lower
lobe extending also till the upper half was solid. He
was delirious and required restraint. On 9=2-13 a
crisis occurred, and from then onward his recovery was

uninterrupted. The various pnictures are apprended

o-2=-15, Leucocytes per cub. mm. = 18,000.
I. I1. III. V. Y.
17% 62% 21% o% ' 'o%
5-2-13, Leucocytes per cub. mm. = 21,000,
I. II. I1II. IV, V.
16% 64% 20% (04 0%
8-2-13., Leucocytes per cub. mm. = 17,000,
I. II. III. Iv. V.
32% 50% 16% 2% o%
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Crisis. 2-2-13. Leucocytes per cube mme = 16,000.
I. II. ITI. Iv, Ve
337 52% 14% 1% o%

18-2-13. Leucocytes per cube. rm. = 10,000,

I. II. III. v, Ve

14% 597 zsﬂi 47 o%
8=3-13. Leucocytes per cub. mm., = 8,000,

I. II. III. Iv. Ve

57 567 31% 7%4 1%

20=3~13. Leucocytes per cube. mm. = 9,000,

I. II. III. 'IV. Ve

5% 457 35% 137 2%
This case is interesting in showing that a dislocation to
the left had occurred, increasing until the crisis, after
which a steady and uninterrupted drift to the rignt took
place, until the picture became normal.

The dislocation was never extreme, but at no,time aid
the patient look as though he would die, and therefore the

picture may be held to coincide with the clinical facts.

Case: Frederick Lupton. Aet. 3 yearse
No. €0, Lobar Pneumoniae Admitted on

28-3-13, with a lobar pneumonia oﬁ the left lower lobe,
and pneumonic consolidation at the apex of the right
upper lobe, of 3 days' duratione.

28-3-13, Leucocytes per cube. mme = 19,000,
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I. II. III. Iv, Ve
41% 467 102 3% o%
The temperature remained pyrexial, between 101° and 105?
but no complication or extension)ocourred.

30-3=-15. Leucocytes per cub. mm. = 22,000,

I. II. III. IV. VO
4% 449 8% 1% o%

3l~3=13. Leucocytes per cub. mm. = 21,000.
I, II. III; IV. Ve
43% 467 9% 2% o%
On 31-3-13 the count was made in the morning, and in the
afternoop?a fall in the temperature, pulse, and respira-
tions, occurred, which proved to be the crisis. Thus, a
definite improvement in the picture had occurred in this
case before any signs were present of an approaching
crisis. Considering the case afterwards, this
improvement in the picture may ve taken as an indication
that the drisis was near.
Recovery was rapid and uninterrupted, and the fur-
thur counts showed.
10-4-13, Leucocytes per cub. mm., = 9,000,
I. II. III. ‘ Iv, Ve
127% 66% 20% 2%' o%

20~4-13. Leucocytes per cub. mm. = 9,000,
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I. II. III. v, Ve
7% 557 25% 117 2%
Case: Joseph Lowther. Aet 9.
No. B1. Lobar Pneumonia. This boy came

under observation on 7-4-13 with a history of illness of
38 hours' duration. At this Yime a pneumonic conselida-
tion was present over the limits of the right upper lobe.
No other system was affected. The temperature ranged
between 102° and 103° and his condition was gquite satis-
factory. On the morning of 11-4~13 he was not so well,
and the right lower lobs was found to be the seat of an
extension of the pneumonic consolidation, involving the
whole lobe, He improved somewhat during the day, and
during the next afternoon the crisis bsgan, and was complete
in 12 hours. Thereaftexr, recovery was rapid and unin-
terrupted.

The following series of counts shows how accurately
the clinical happenings were reflected in the blood-
pictures - |
8-4-13, Leucocytes per cube. mme. = 135,000,

I, II, III. IV, Ve

28% 61% 9% 2%' o%
10-4-13, Leucocytes per cub. mm. = 14,000.

I, II. III. ‘IV. Ve

30% 62% 8%- oA o
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1l-4-13, Leucocytes per cub. mme. = 18,000,
I. II. IIT. IV, V.
53% 44% 3% o o7
12-4-13. Leucocytes per cub. mm. = 19,000,
I. II. ITI. Iv. V.
50% 457 57 0% 0%
15-4=13, Leucocytes per cub. mme = 11,000,
I, II. ITI. IV, v.
207 587 18% 4% 0%
30=-4-13. Leucocytes per cub. mm. = 8,000,
I. II. III. IV. V.
107 459 327 11% 2%

108.

The sudden increase in the dislocation of the picture to
the left which is present in the picture of 1l1-4-13 can-
not fail to be observed, and when it is remermbered that
this increase coincided with an extension of the pneumdhic
consolidation, its full significance can be appreciated.
The steady drift to the right of the picture, following
‘the crisis, is marked, and continues until practically
normal limits are reached.

Thus once again these blood-pictures coincide with

the clinical happenings

Case: Alfred Parker. Aete 724
No. 624 Lobar Pneumonia. This patient

came under observation on 1-4-13, with a lobar pneumonia
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of the right upper lobe, of 2 days' duration. He kert
wonderfully well during his illness, had his crisis on

4-4-13, during the night, and had an uninterrupted con-

valescence., The pictures obtained show -
2=4=13, Leucocytes per cub. mm. = 14,000.
I. II. III. IV, Ve

23% 61% 127% 4% o
d=-4-13, Leucocytes per cub, mme = 14,000.
I, II. IIX. IV, Ve

27% 63% 8% | 27 073
4-4-13, Leucocytes per cube. mm. = 16,000,
I, II. III. IV, V..

287% 63% 7% 2% 0%
5=4-13. Leucocytes per cub. mme = 13,000,
I. II. III1. IV, Ve

26% 627 10% 2% 0%
12-4-13, Leucocytes per cub. mm. = §,000,
I, II. III. IV. Ve

117% 617% 18% 9% 17
19-4-13, Leucocytes per cube. mm. = 8,000,

I, II. III. IV, V.

9% 507 25% 144 24

Thus the drift of the pictures to the left before the

crisis, and to the right afterwards, is well-marked.

’
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I shall now deal with those cases of Lobar Prneu-
monia which terminated fatally.

Case: J. Fyre. Aet. 23,

oe 63, Lobar Pneumonid. This vatient
came under observation on 8-2-13 with the history of
having been ill at home for 4% days previously.

On admission: The right upper lobe, middle lobe,
and upper half ofRlower lobe, were the seat of one contin-
uous pneumonic consolidation, and there were indications
of approaching consolidation in the remainder of the right
lunge. He was highly feverede. The following day,
9-2-13, the right lung was completel® solid, and a patch
of consolidation had appeared at the apex of the left upper
lobe. He appeared very ill. On the following day
10-2-13, the greater part of the left upper lobe showed
signs of solicdification, and he died the same afterncon.

The results of the blood-examinations made daily are

as follows -

Ev2=13., Leucocytes per cub. mm. = 18,000.
I. II. III. IV.. Ve
44% 49% 4% 3% o%
9=2-13e Leucocytes per cub. mm. = 13,000.
I. II. III. Iv. V.

a8% 4 4% 1% of

10-2-13., Leucocytes per cub. mm, = 12,000,
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I. II. III. IV, Ve
53% 41% 6% o% o%

Thus there is here a case of virulent spreading
rneumonia, terminating fatally on the 7th day. Al though
under oObservation only during the last 3 days, from a
study of the above wmictures one cannot but be struck by
the steadily increasing dislocation of the picture to the
left, coincidently with the c¢linical hagppenings. At the

same time the fall in the leucocytosis is worthy of

notice.
Case: James Turton. Aet. 27.
Yo. 64. Lobar Pneumonia. This Patient came

under observétion on 3 -4 -13 suffering from lobar pneumonia
of the right lower lcbe,of 5 days'! duration. During the 3
days he lived after admission, he became steadily we;ker,
and the pneumonia spread to the right uﬁper lobe, ahd to the
base of the left lower lobe. He died on 6 -4 =-13. |

The counts made were,

3 -4 -13: Leucocytes per cub.mm. == 11,000

—msrt——

%. 1l. 111. 1v. V.
517% 417% YA of o%
4 «4 -13: Leucccytes per cub.mm. ., 12,000.
1. 11. 111. 1v.* V.

54% 387 8% o%. o%

5 «4 «13. Leucocytes per cub.mm. = 9,000,
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1. 11. 111, 1v. V.
597 35% 6% 0/4 o

Here then, is another spreading pneumonia,
terminating fatally, and shpwing the same steadily
increasing dislocation of the picture to the left,as
in the previcus case. The concurrently falling
leucocyte count per cub.mm., at the last, is also to

be noticed.

Case: Jane Sharp. Aet. 6€8.
Yo. 8E. Lobar Pneumonisa. Admitted on

3 - 3 =13 with é#gggéms of 4 days' illness, with a
lobar pneumonia of the left lower lobe. There was
also a little collateral bronchitis. On the day
following admission the pneumonia spread to the right
lower lobe, at its apex, and the following day,the
whole lobe was s0lid. On 6 -3 - 13, she died, and the
following pictures show how the blood examinations
made daily were in conformity with the clinical
happenings.

4 -3 =13% Leucocytes per cub.mm.= 12,000.

l. 11. 111. 1v. V.

397 517% o% 1% of

5 =3 «13: Leucocytes per cub.mm.=® 11,000

1. 11, 111. 1v. V.

azf 498 YA 17 of
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6 =3 -13: Leucocytes per cub.mm, = 9,000.
1. 11. 111. 1v. V.
447 507 65 o7 0%

The steadily increasing dislocation to the left with the
falling leucocyte count is to be noted in this case, ardd these
pictures agree with the clinical facts of the case.

Case: John Ward. Aet. 66.

6. Lobar Pneumonia. This case is similar

lobe, of 2 days' duration, was present. He was very 111, and

2 days later his right lower lobe became solid, and he died

on 7 -4 «13, 4 days after admission. |
The records of his blood examinations, which were made

daily, are as follows.

3 - 4 -13: Leucocytes per cu?. mn. = 14,000
1. 11, 111, 1v. V.

467 457 8. 1% oF -

4 - 4 =-13: Leucocytes per cub. mm.. = 11,000
1. 11, 111, 1v. V.

48 46% 4% 2% 0%

B - 4 -13: TLeucocytes per cub. mm. = 12,000
497 4 4% o% 0%

6.- 4 -13: TLeucocytes per cub. mm. = 12,000

1. . 11, 111. 1v. V.
521 A 1% 0% o
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7 - 4 -13: Leucocytes per cub. mm. = 11,000
1. 11. 111. 1v. .
547 457, 17 o o

The same phenomenon is obsgserved here as in the last
case, the steadily increasing dislocation to the left,

associated with the steady failures of the patient.

o e .

From a stucy of these cases it is clear that this
method of blcod examination is of considerable value in cases
of lobar pneumonia. In no case has a finding been
obtained from the pictures which was at variance with the
clinical happeningse The steady increase in the
dislocation to the left of the picture up to the crisisJ
followsd by the drift to the right again after the crisig)is
very striking in those cases which recovered. In those cases
Which succurbed, the manner in which the dislocation to the
left increased daily,until it became extreme, cannot fail to
impress one. In this respect, also, it is to be noted that

in several fatal cases the increasing dislocation to the left

was accompanied by a fall in the lsucocytes per cub. nmm.

———

I shall now consider cases of_Broncho-Pneumonia .

e —

Case: John Wm.Allen. Aet. H days.
No. 67, Broncho - Pneumonia. This patient

was born on 23 -2 -13, after a normal labour. On 27 -2 -13

the child became fevered, and numerous fine moist crepdtations

and rhonchi were audible in the chest.
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The fever continued, and on 3 -«3 -13 patches of consolidation
were vresent in the left uprer lobe. The circulation began
to fail on 4 -3 -135, and =z patch of consolidation appeared at
the base of the right lower lobe. Death occurred on 8 -3 =13.

The blood examinations showed.

-2 -13: 1. 11, 111. 1v. V.
247 417 20% 14% 1%
-3 -13: 1. 11. 111. 1v. V.
327 487 15% 4% 0%
-3 -13: 1. 1., 111. 1v. V.
36% 507 11% 3% 04

The increasing dislocation to the left of the picture
coincicently with the failing condition of the infant, is
striking. The dislocation 1s not so extreme as in some
cases, but the important point is the increasing dislocation
to the left from day to day. In this case the leucocytes

per cub.rim. were not sstimateds

e e

Case: Rose Brawn. Aet. 10 months.é@naém@fbi)

Yo, 68. Broncho - Pneumonia and Empyema. This

patient was admitted on 16 -8 =12, having been fevered for a

- week and coughing. The left side of the chest was dull

all over, especially in the upper part,and tubular breathing
and moist crepitations were present all over. In the

A
right lung rhonchi and moist rales were present all over,and

in the centre of the right lower lobe)posteriorly,were two
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patches of consclidation. The other systems were normal.
From the date of admission she became steadily worse: the
dulness remained as on admission: the temperaturs was irregular,
but never exceecded 100° F: she was very ill and very thin.
On 31 -8 =12 pus was cbtained below the left inferior scapular
angle by means of an exploring syringe, and the same evening,
under local anzesthesia,(using Fudrenine), a piece of rib was
resected, and 10 ouncegbf yellow pus evacuated. For some days
after this, her condition was very critical, but gradually she
becan to imrrove. On 30 =10 -12 the sinus from the rib
resection had completely healed, and she was gaining weight.
Dulness was still present over the left lung, but the dir was
now entaring. Improvement continued, though slowly, and by
5 «2 <13, she was hardly recognisable, when one thoucht of
her condition, on admission, 6 months previously, so plump
had she become. Tnere was still at this date a little
increased percussion resistance over the left lower lobe,and
numerous fine moist r@les accompanied breath sounds which were,
however, noxrmal. The pictures obtained from the examinations
of her blocd show.

Before rib resection.

31 -8 -12: Leucocytes per cub. mm. = 18,000
1. 11. 1lil. 1v, V.
45% 46 7%, 2% of
3 =8 -12: Teucocytes per cub. mm. - 14,000
1. 11. 111. 1v. Ve

50% 42% 8% 0% 0%
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4 =11 =-12: Leucocytes per cub. mm. = 2,000
1. 1. 111. 1V, Ve

267 507 12% 1+5% 0+5%

S = 2 = 13: Leucocytes ver cub. mnm. = 8,000
1. 11. 111, 1V, V.

3% 437 307 147 1%

This case is an exceedingly interesting one.

1. It illustrates recovery taking place aftsr a dislocation
of the picture to the left had occurred to a dsgree from
which recovery is excezdingly rare.

11. The counts were made at 1ong intervals,and improvements
in the pictureq,as the case improveq)were marked.After

the rib was resecte@,patient's condition was critical for a

few days, and this condition is reflected in the pictures,

as is seen.
111. The improvement in the pictures,by their drift to the
‘rightﬁwas slow at first, more rapid later,and this
coincided exactly with the child's condition,improvement
in which,slow at first, was eventually rapid.

The next case is one of Broncho-Pneumonia following Measles.

Case: Lewis York. Aet. 3 years.
No. 62. Broncho- pneumonia following measlese. This

patient had had Measles 14 days before admission on 25 ~3-13.
On admigsion: no rash was present, and no pyrexia.Slight
rhinorrhoea was present. Dulness,tubular breathing,snd moist

thles were vresent over the left lower lobe . The general
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condition was fair; on 1 -4 -13 patches of consolidation were
rresent over both lower lobes. On 8 -4 13 he was removed
to the country by his parents, the lungs being clear except
for a few crepitations over the left lower lobe.

Blood pictures:

25 =3 =13
1. 11. 111, 1v. V.
337% 56% 10% 2% 0%

30 =5 =13

1. 11. 111. 1v. V.
36% 55% o  of (074
1 -4 =13
1. 11. 111. 1v. V.
3% 547, 97 of o%
5 =4 =13
1. 11. 111. 1v. V.
289 589 127 A of
8.=4 =15
1. 11. 111. 1v. V.
15% 567 224 % | o%

In this case a marked dislocation of the picture to the left
is present, and is evidently dependent upon the pulmonary
condition,and not upon the antecedent measles, as the pictures
coincide with the lung conditions from day to day. Thus, the
pictures obtained from these cases of Proncho-pneumonia,like

those of Lobar pneumonia,show marked fluctuations according
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to the condition and progress of the case, and are of
considerable vaulue in estimating prognosis, and in aiding

Diagnosis.

-

I shall row consider 2 cases of leasles and 1 case of

Scarlet Fever.

Case: George Rdwin Woolhouse.  Aet. 7.
¥o. 70. lMeasles. This case was admitted on

20 <3 -lB)Without a history}but with a well-marked measles
rash on the trunk, and a few catarrhal sounds in the left
lung. The eyes were suffused. Yo definite Koplik's spots
were present. Tempervature pyrexial. By 26 -3 -13,all signs
of rash had gone, and the temperature was normal. By & -4 =13
he was quite well again.

Blood examinations:

21 -3 -13t Leucocytes per cub. mm. - 7,000
1. 11. 1. . V.
45%. 4. % 172 o%

23 =3 -15: Leucocytes per cub, mm. = 6,000
1. 11. 111, 1v. R V.
22% 62% 15% 1% o

26 « J=-152 Leucocytes per cub. mm. = 6,000
10 * ll. 1110 lvl VQ
18 548 23% 57 of

30 =3 =153t Leucocytes per cub. mm.

6,000.

1. 11. 111. 1V, \L

154 50% 26% 8% 1%
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8-4-13. Leucocytes per cub. mm. = 7,000.
I. II. I1I. Iv. V.
9% 457, 31% 14% 1%
Case: Edward Geo. Marsden. Aet. € years.
No. 71, Measles. This case was

admitted on 31-3-13 ®Rith a history of 3 days' illness. The
rash appeared on the day previous to admission. On admission:
the whole body was covered with a well-marked measles rash:
eves suffused: rhinorrhoea present: rucosa of mouth con-
gested: no Kopliks' spots visible now.  Temperature 101°,
Lungs: Slight bronchitis present. By 3-4-13 the tempera-
ture was normal, and the rash fading. On 7-4-13 the

rash had gone completely, and he appeared well though

coughing slightly. His parents then removed him home
strongly against advice. The pictures were :-
31=3-13: Leucocytes per cub. mm. = 6,000.

I. II. III. IV, V.

42% 507 85 074 o7
2=-4-13. Leucocytes per cub. mm. = 5,000.

I. II. III. IV. V.

52% 46% 2% 0% o%
3-4-13. Leucocytes per cub. mm. = 6,000.

I. II. III. IV. V.

44% 527 47 0% 0%

7=-4-13. Leucocytes per cub. mm. = 6,000.
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20% 457 26% 9% o7

In these 2 cases of meazsles a very marked dislocation of
the picture to the left has occurred, thus showing that
measles alters the neutrophilic bhlood picture, and in no
uncertain manner,either. Also, it is to be observed thnat
in these cases the number of leucocytes per cub. mm. has
always been near the lower limit of normal, and sometimes
even a leucovenia is vnresente. Thus, the condition of the
blood picture is shown to be independent of the total

number of leucocytes per cub. mm,

The next case is one of Scarlet Fever.

Case: Vm.Giles. ‘Aet 34.
No. 72. Scarlet Fever, This case was

admitted on 10 -4 -13 with a history of sore throat, and
feverishness, of 2 days'!' duration.

On admigsion: A well-marked and typical scarlatinal

rash was present, and the tonsillitis and other symptoms
were characteristice. Temperature 103 - 6°F.

Examination of the blood showed:

L874-/3% Leucocytes per cub. mm. = 7,000.
1. 11. 111. 1v. V.
467 avd % 0% o

Patient was transferred the same day to an isolation hospital,
80 that further counts could not be obtained.

. N o 9, -
It is clearly evident, howsever, 1rom the very pronounced
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alteration present, that Scarlet fever dislocates the
picture to the left, and,as is evident From the above picture,
this dislocation is marked. The low leucocyte count per

cub. ym. is also to be noted.

Enteric Fever. I have examined the blood in 2 cases

of this disease . In one the patient recoverzd; in the other,

he died.

Case: Ruth MeCann: . Aet. 44.

No. "73: Enteric Fever: Recovery. This was a
very interesting case. She was admitted to hospital,

suffering apparently from acute nepiritis of several weeks!
duration. The temperature was slightly pyrexial for a

)for a

few days after admission, but never exceeded 100°E and
few days,slight oscillations occurred before it finally
became normal. There was some bronchial catarrh present,
andvat the times little importance was attached to this few
days' slight pyrexias Its real importance became evident
when viewed in the light of subsequent events. | Undexr
treatment, the nephritis improved considerably: by the end
of a week the blood had disappeared from the urine, and the
albumen had diminished. Patient's general condition had
likewise improved, and there was nothing in her case to
suggest that anything but an acute nephritis had been the
disease. The improvement in the patient's condition
continued, but on 12 -3 -135,15 days after the patient's

temperature had first reached normal after admission, it rose

suddenly to 1029 and remained pyrexial. No cause for this
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could be discovered, and a Widal rsaction was performed,
and proved to be strongly positive.
Careful enquiry now elicited the fact that from the house
in which patient had lain during her illness prior to
admission to hospital, a case of enteric fever had recent-
ly been removed. This case, then, was svidently admitted
during the last few days of an attack of enteric fever, and
after 195 days, a relapse had occurred. The acute nephritis
therefore, was ar enteric nephritis. This relapse,
which vegan on 12-3-13, had subsided completely by 5-4-13,
and patient began to improve. Another relapse surer-
vened on 13-4-13, and lasted till 27-4-13, after which
improvement was rapid, and on 10-5-13 she was putting on
flesh rapidly, Telt very well, and was apparently on the
way to complete recovery.

The picturegof the various blood examinations made
in this case are depicted below =

18-3-13. Leucocytes per cub. mm. = 5,000,

I. II. III. IV. V.
497 42% % pry o%

24-3-13. Leucocytes per cub. mm. = 4,5000

I. I1. III. IV, \
54% 39% 6% 1% 0%

Recovering: 27-3-13. Leucocytes per cub. mm. = 5,000.
I. II. II1. Iv. V.

497 48% 27 1% o%



Case...e™MNCk<”™4

Age-JfJf- Disease-..

100%

0%

0%

%

0%

0%

40%

307.

20%

Leucocytes par cub. mm

= ¢ O-xr"

/4 —~—S =: S jcrcrO



Case..

Age-"-JN.

Disease.

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

IE

IV

Leucocytes per cub. mm

/o ~s-~/3 =

A

otro.



124.

4-4-13. Leucocytes per cub. mm. = 5,000.
I. II. I1I, Iv, Ve
387 52% 9% 1% 0%
10-4-13, Leucocytes per cub. mm. = 6,000,
I. II. III. Iv. V.
26% 607 129 27 o%

Relapse: 14-4-13, Leucocytes per cub.mm. = 5,000.

I. II. III. Iv. V.
32% 597 87. 1% 0%

21-4-13, Leucocytes per cub. mm. = 4,500.

I. II. IIX. Iv. V.
42% 52% 6% 0% 0%
Recovering: 28-4-13. Leucocytes per cub.mm. = 4,500.
I. 'II. III. IV. Ve
30% 607 o7 1% o
10-5-13, Leucocytes per cub. mm. = 7,000,
I. II. III. Iv. V.
14% v 189 4t 0%

In this case, then, it is seen that in Enteric
Fever a very marked dislocation of the picture to the
left occurs, varying iﬁ extent according to the severity
of the attack. Also, ;s thg case becomes worse, soO is
the picture displyased more and more to the left, and as

improvement sets in, the drift of the picture is to the

right. In the count made on 27-3-13 a definite



improvement was observed, and this occurfed at a time,
too, when clinically there was no sign that the attack
was subsiding.

The subsequent deterioration of the picture as it
was again displaced to the left on 14-4-13, coincided with
the relapse then commencing.

Similarly, its drift to the right on 28-4-13 coin-
cided with the subsidence of this attack.

The final count made on 10-5-13 yvields the most
favourable picture in the whole case, and, though one
cannot e certain that no further relapse will take place,
still,this greatly improved picture, coupled with the
simultaneous great improvement in the patient's general
condition, certainly is a strong justification for
presuming that the disease has run its course.

A most important and strikxing point in this case is
- the persistent low leucocyte count per cub. mm. which has

obtained throughout the disease.

Case: Rowley Grayson. Aet. 40.
No. 74. Interic ¥ This case

was admitted on 19-3-13, having lain at home for some
weeks. He was very ill on admission, and on 23-3-13
had a haemorrhage from the bowels to the amount of nearly
a pint. On 25-3=-13 he had a further haemorrhage of 2

pints, and again on 28-3-13, of 15 ounces.
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On 30-3-13 he had another profuse haemorrhage from
the bowels, losing nearly 2 pintq,and died on 33-3-13.
The temperature during this period was pyrexial,
varying between normal and IOlo)until the last 24 hours,
when it became subnormal.
The following are the pictures of the blood
examinations made during his residence.
22-3-13. Leucocytes per cub. mm. = 4,000,
I. II. III. Iv. V.
369 517 13% 0% o¥
On the day before that on which the next count was made,
patient had a haemorrhage from the bowel, and the
increase in the dislocation of the picture to the left,
which follows a haemorrhage, (as I have already shown
when discussing pulmonary tuberculosis) is shown here -
24-3-13. Leucocytes per cub. mm. = 4,000.
I. II. IIT. Iv, Va
Q% 49% 10% o o%
25-3-13. Leucocytes per cub. mm. =:4,000.
I. II. III. Iv, V.
39% 50% 11% 0% 0%
A few hours after this count was made, a further large
haemorrhage occurred, and the slight improvement manifest
in the last count was completely negatived by the result-

ing incresase in the dislocation again.
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28+-3=13. Leucocytes per cub. mm. = 4,500.
I, II. ITI. IV. V.
40% 51% YA 0% o
Some 5 hours after the last examination was made, a
He ﬁinurc
further haemorrhage occurred,and on 29-5-13Awas -

29-3~13. Leucocytes per cubs mm. = 4,000,
I. II. III. IV, V.
427 507 8% o7 0%
On 30-3-13 another and profuse haemorrhage from the bowel
occurred, and the examination of the blood made on 31-3~13,
and, as it happened, 4 hours before death, showed the
following picture. |
31-3-13. Leucocytes = 4,500,
I, II. III. Iv, Ve
44% 50% 6% 0% 0%
Thus, in this case several points are brought out:
1, The dislocation of the picture present, to the left,
which increases as the disease advances.
2« The increase in this dislocation‘following a
haemorrhage.
3« The leucopenia present in all the counts.

Puerperal Septicaemia.

I have exanined the blood in a series of 3 cases of
this disease, and have found the changes in the blood

picture well-marked. One of the cases recovered, after



a very sevexre illness, the other two died.
Cage: Florence Godby. Aet. 21.

VWo. 75. Puerveral Sevticaemia; Recovery.

On 30-10-12 this patient was delivered of her third

child. The labour was in every way norma;,except that

a slight tear in the perinaeum occurred, was unobserved#ﬁﬁeﬁma
and was sutured, 12 hours later. This was probably the’
cause of the subsequent septicaemia, as it was ascertained
that no vaginal examination had been made, as the arrival

of the attendant midwife found the child's head presenting

at the vulvar orifice.

In the early hours of 2-11-12 patient had a severe
rigor, the temperature shot up to 103°F., pulse and res-
pirations also were accelerated, she was flushed, complain-
ed of headache, and)in shor@,presented a picture of
puerperal septicaemia. The temperature reached normal
next day, in the evening, but the following day, 4-11-12,
rose to 104.2° at 6 p.m., and remained pyrexial until 2 a.m.
on 7-11-12, falling to normal jerkily. During this attack
she was slightly cyanosed.

At 6 pers on 7-11-12 there was another exacerbation
of the disease, the temperature rising to 104.6° at 10 p.m.
With cold sponging a remission occurred to 103 but at
& p.m; on 8-11-12 a temperature of 106.8° was recorded,and

patient was deenly cyanosed and lethargic, with running
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almost imperceptible, radial pulse. She looked =zs
though death were imminent. However, by vigorous
treatment she was tided over this critical time, but the
temperature remained pyrexial, and rose to 106.20 at

6 pem. cn 10-11-12, before falling to normal at 2 a.m. on
11-11-12. Another severe relapse occurred on 12-11-12,
when a tempersture of 106° was recorded, and agaln, on
15-11-12,a slight relapse occurred. She vegan to
improve now,but on 18-11-12, and again on 20-11-12 further
relapses occurred, and she was very ill again. She
recovered from these, however, and convalescence anpeared
to be well in progress,when,on 10-12-12, another relapse
occcurred, this time mild in nature. She had recovered
from this in 3 days time, and from then until she was
discharged, well, on 28-12-12, convalescence was uninter-
rupﬁed, and she was well and putting on flesh rapidly, at
the time of her discharge.

Ir the parametrium thrombosed veins were palpable,
and it is probable that the cause of‘the sudden bursts of
temperature, 2ccompanied by all the signs end symptoms of
profound toxaemia)lay in these veins, a septic thrombosis
being present, and every now and again a fresh dose of
organisms and their toxins being set free into the blood-
strean.

The treatment carried out included saline infusions,
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intra-vencusly, subcutaneously,and cer rectum. A
rubber drainage-tube was fixed in the uterus, and intra-
uterine douches given daily. Very beneficial effects
rasulted from the use of Adrenalin Chloride solution, in
the intfa—venous galines, and also intramuscularly, Brandy
and Digitalis alsc proved of assistance, and the tempera-
ture was controlled by cold sponginge

This case,thern, is of interest in showing the blood-
pictures of a case which was as near to Death's door as
one could well imagine, and recovered.

Little comment 1s necessary upon these pictures.
Suffice it to say that a marked dislocation was present to
tlhie 1eft, and that this dislocation became more merked, or
less marked, according as the case became clinically worse,
or improved, and that with unvarying accuracy.

| The last count of all, when the patient was restored
to health, shows a practically normal picture, and the
difference between this victure and those made at the

height of a relapse, is very striking.

Two points_more

l. There never was a marked leucocytosis, which is what
orne would exrect frogyghprofound toxaemia.

2. These counts were all made within a period of 8 weeks,
so that here is further proof that the blood-pictures may

show a considerable variation within short spaces of time,
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Improving: 24-11-12, Leucocytes per cub.mm. = 7,000,

I. II. T1I. IV. V.
15% 507 30% 5% 0%

Relapse: 11-12-12. Leucocytes per cub.mm., == 11,000.

I. II. III. Iv. V.
29% 53% 169 Py o%

Yell: 27-12-13. Leucocytes per cub.rm. = 8,000,
I. II. ~III. Iv. V.
oFf avd 327 11% 1%

I shall now consider 2 cases of Puerperal Septic-

aemia, t&n both of which death occurred.

Case: Mary Ann Bell. Aet . 34.
Moe 764 Puerperal Septicaemiasl Deatle

This patient had been delivered a week previous tb the
first count made, and had been ill at home for 5 days
befbre coming under observation in hospital. On
admission, on 8-2-13, she was fevered and slightly

jaundiced. The temperature remained pyrexial, and

l3z2.

swinging, in character, she became lethargic and cyanosed,

and,in spite of all treatment, died on 10-2-13.
The counts made were as follows :~-
6-2-13. Leucocytes per cub. mm. = 11,000,
I. II. III. Iv. Ve
27% 48% 207 5% o%
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8=2-13. Leucocytes per cub. mm. = 8,000.
I. II. III. Iv, V.
36% 50% 127 27 o
8-2-13. Leucocytes per cub. mm. = 8,000,
I. II. III. | Iv. V.
427 53% 47 1% 0%

Death occurred next daye.

These pictures, tﬁen, show a steadily and rapidly
increasing dislocation to the left in a case which steadi-
ly vrogressed to a fatal termination.

The diminishing leucocyte count'per cub., mm, coin-

cident with this increasing dislocation is noteworthy.

The next case is that of a woman who was admitted
practically moribund, suffering from Puerperal Septicaemia
of 7 days' duration. She was almost pulseless, was
deeply cyanosed, and fevered.

She died 12 hours after admission, and the one blococd-
ricture made from her casgse shows a dislocation to the left

of the picture which is extreme, and from such a disloca-

tion I have never seen a recovery.

Case: Alice Smith. Aet. 35.
No. 77, Puerperal Septicaemia: Death.
4-2-13. Leucocytes per cub. mme. = 7,000.
I. II. III. Iv, V.

55.5% 37.5% 67 17 0%
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Again £ is to be noted the low leucocyte count per cub.
mn., with a very marked dislocation to the left of the
picture.
Septic General Peritonitis.
I shall next discuss 2 cases of Septic General

Peritonitis, both of which terminated fatally.

Case: Mary Alice Lofts. Aet. 6 years.

=

0. 8. Septic General Peritcnitis: Death.

-

This was a case in which there was a history of appendi-
citis of 5 days' duration. On admission, 15-8-12, she
was extremely ill, with signs of septic general peritoni-
tis. It was deemad thut she ought to have &he chance
cf operation, but on opening the abdomeq,mt was found to
be full of pus, the cause being perforation of the appen-
dix. She died 5 hours after operation.
| Imrediately before operation an examination of the
blocd revealed the following picture, which shows the most
rronounced dislocation I have ever seen, and that with a
comparatively low leucocyte count pef cub. mm.
15-8-12. Leucocytes per cub. mm. = 10,000,
I. II. III. IV, Ve
829 147 4% of. 0%
The next case is very similar to the preceding, and

shows a dislocation to the left almost as pronounced.
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Q

ages ¥im. Flliott. Aet. 11 years.

l

~2

e, 794 Septic General Peritonitis. This

patient was admitted on 4-8-12, with a history sugrestive
of appendix trouble of 2 months' duration; also, of sudden
onset of rain, with all the other symptoms characteristic
of a parforation of an abdominal viscus.
On admigsion: he was extremely ill, and signs of septic
general vperitonitis were present. Immediate laparotomy
was performed, and the abdomen found to be full of vuru-
lent fluid from a perforation in the aprnendix, round which
were signs of previous abscess formation. He died 18
hours after operation.
The examination 5f the blocd made on admission, just
before operation, showed the following picture -
4-8-12. Leucocytes per cub. mm. = 13,000,
| I. II. ITI. IV, Ve
8% 16% 6% 0% o
These last two cases show dislocations of the
picture to the left, which are extraofdinary in their
severity, and are the most striking I have ever seen. It
is worthy of note that they both occurred in children, and

that in neither case was the total leucocyte count per cub.

mm. at all highe
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Fryvgipelas.

Two cases, both recovering.

Case: John Flynn. Aet. 55.
To._ 80. Frysipelas of Leg. This patient

was admitted on 15-4-13 with an erysipelas of the left leg
and thigh, arising from a septic cellulitis of the foot,
where there was a small wound.

Under treatment he made a good recovery, and the
following are the pictures obtained from the blood examina-
tions which were made, and the improvement or deterioration,
of the pictures,coincided with the improvement,or deter-
ioration/clinicallysof the case.

On admission: 15-4-13., Leucocytes per cub.rm. = 13,000.
I. II. ITI. IV, Ve
147 557 247. 7 o7

Erysipelas 19-4-13, Leucocytes per cub.mm. = 14,000.
spreading.

I, II. III. Iv. Ve
28% 487 24% o% 0%
Erysipelas 24-4-18. Leucocytes per cub.mm. = 12,000,
subsiding.
I, II. I1I. IV. V.
15% 50% 26 of o
Well. 30-4-13. Leucocytes per cub.mme. = 2,000.
I. II. III. IV. V.

o7 40% 337 17% 1%
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Case: Sarah Atkinson. Aet. 78.

it

.8

»
———— - —

Trysipelas of Face. This patient

came undex observation on 18-4-13, with a facial erysi-
velas, which subsiced inside a week. The dislocations
of the pictures were definitely to the left, though not
extremely so, and as the patient reCOVereQ,the picture

became normal againe.

19-4-13¢ Io II. III. IV. Vn
17% 597 229 2% o%
Erysipelas 21-4-13.
spreading.
I. II. III. Iv. vl
227 60% 18% 0% 0%

Almost well, 25-4-13.
I. II. ITI. IV. v.
107 53% 29% YA o%
Thus from these two cases it is evident that in
Erysipelas the same changes in the blood victure occurﬁ
as in the diseases already discussed.

Mastoiditis with Septic Meningitis.

Case: V. Staniforth. Aet. 34.
To. 82. Mastoiditis: Septic Meningitis: Death.

—————

This patient was admitted on 15-1-13 with signs of acute
mast oiditis® on the following day mastoidectomy was per-
formed, and the same day signs of meningitis became

evident. This was confirmed 2 days later by lumbar
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runcture. He became steadily worse,and died on 21-1-13,
The following 2 blood-pictures show the-increased
dislocation produced by the presence of the meningitis.

15-1-13. Leucocytes per cub. mme = 20,000,

I. IT. ITI. Iv. V.

o8 529 20% 0% 0%
21<1-13. Leucocytes per cub. mm. = 19;000.
I. II. TII.. Iv. V.

38% 45% 1wy 0% o7

Bronchitis with Emrhvsema.

This was a case of a long-standing bronchitis with
emphysema, which had reached a terminal stage. Hypo-
stasis was commencing in the lungg,and the sputum was
very purulent. Only one count was made, and it showed
a dislocation of the picture to the left, in moderate
degree, ané probably due to the séptic condition of the

bronchial tubes.

Case: J. Ellis. Aet. 46.
Yo. 83 Bronchitis with Emphysema.
3-8-12. I. | II. III. w. V.
207 527 179 2% of

Malignant Disecase.

I shall now take up a series of 14 cases of Malig-
nant Disease to which I have applied this method Qf Plood

examinatione.
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Case:  Thomss Fairweather. Aet . B86.
To. 84. Frithelioma of Lip. This patient

was admitted with a very foul ulcer on the lower lip,
which had perforated into the mouth at the lower part. It
was very septlc, and profuse discharge was present. The
ulcer was excised radically, and he imrpoved remarkably

in conditione.

2-2-13. I. II. . III. IV, V.
34% 45% 197 24 0%
2-4-13, I. 1. III. Iv. V.
207 49% 25% 6% 0%

This improvement I take to be due to the removal of the

focus of septic absorption.

Case: Robert Erumhill. Aet. 48.
No. 85, Carcinoma of the Stomach. This

patiént had a large inoperable carcinomea of the stomach,

with marked anaemia and wasting.

20“2"13- Io IIQ III- IV. V.
187 527 2% 14 of

A month later, he died.

Case: Michael Carl. Aet. B7.
To. 6. Epithelioma of Floor of Mouth etc.

——— e —

This was a case of very extensive epitheliomatous ulcera~
tion of the floor of the mouth and left cheek, so that the

jaws were almost fixed, impeding mastication. There was
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some sepsis present, and he was in some danger of death
from mechanical causes, as he had frequent attacks of
oedema of the lips and face.

In spite of all these facts, the blood-picture of
20-2-13, made 30 days before death, shows little departure

from normal.

20-2-13. I. II. III. Iv. V.
108 457 38% 6% 1%
Case: - Martin Layden. Aet. 56.
Ne. 87, Brithelioma of Floor of Mouth. This

case was inoperable, and the mouth was septic.

0-3-13, I. II. ITI. IV, v,
13% 627 19% 6% 0%
Case: Frederick Purser. Aet. 70.
Yo, 88. Erithelioma of Lip. This was

another inoperable case, a large epitheliomatous ulcer
being present on the lower 1ip}and extending on to one
cheek.

It was fairly clean, and was made quite clean by
dressings. #n examination of the blocd was then made,

and the following picture obtained =

9-3-13. I. I1. ITI. IV. v,
8 56% 32% 3% 1%

This shows only a very slight departure from any average

normal count.
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Case: James Jaclkson. Aet., 62.
To._89. Carcinoma of the Stomach. This was

an inoperable case of carcinoma of the stomach with per-
sistent vomiting.

The blood-pictures showed.

8-3-13. I. II. III. Iv. V.
20% 509 207 o7 0%
28-3-13. I. 117 III. v, V.
227, 597 194 o} 0%
Case: Eliza Mellors. Aet. 65+
No. 90. Carcinoma of the Caecuﬁ. This

patientts blood-picture showed a definite dislocation to
the left, but she died suddenly, before a further count
had been made. She was the subject of double aortic

disease, and presumably this was the cause of her death.

7=3-13, I. II. III. Iv. V.
307 547 157 1% %
Case? George Eradley. Aet. 57.
Yo. 91. CarcinOmaAof the Liver. This was

an advanced case of carcinoma of the liver, with jaundice
and marked wasting.
A mild dislocétion to the left was evident in one
picture compiled from his blood-examination.
8-3-13. I. IT. III. IV, V.
19% 607 187 3% 0%
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Case: Wm. Shields. Aet. 42,
To. 92. Very extensive and spreading epithe-
liomatous ulcer of the lower lip. He died three

weeks after the following count was made -

8=3=135. Leucocytes per cub. mme = 11,000,
‘ I. II. III. Iv. V.

267 547 17% 3% 0%

Case: Eliza Warburtone Aet. 63.

Ho. 93. Carcinoma hepatis. _ Thig was
an advanced case, with jaundice and emaciation. She

came under observation on 9-3-13, in a very feeble

condition.,

The blood showed -

9=5-13. I. II. III. Iv. V.
33% 427 209 4% 1%

She died the following day.

Qase! Sarah. A. Whittle. Aet, 36«
No. 24. Carcinoma cervicis uteri. This also

was an advanced case,with marked constitutional signs.

She went Home 3 weels after the following count was made.

@-3-13, = 1. II. III. Iv. Ve
279, 52% 20% 1% 0%
Caset Christina Tyas. Aet. 46.
No. 95, Fonithelioma Vulvae. This was a

very extensive and quite inoperable case. 10 days after



... Disease.-.

100%

€N%

80%

0%

60%

0%

40%

3%

20%

10%

Leucocytes per cub. mm



Case.

No. ¥

Disease.

100%

0%

0%

%

0%

0%

40%

0%

20%

10%

Leucocytes per cub. m.m.

é

w..Cs™Nirin " c-



—
s
W™\
-

the following count was made, she died.

10-3-13, I. II. III. . V.
397 427, 179 27 0%

A considerable dislocation is thus present.

Case: Rose Grimley. Aet. 58.
Ho. 96 Carcinoma cervicis uteri. This was

a case of 2 years' duration, operation having been per-
sistently refused in the early stages. The whole
parametrium was involved when these observations were made,

and very profuse foul discharge was present.

10-2-13. I. II. III. Iv. V.
» 267 537 167 3% 27
10-4-13, I. II. III. Iv. V.

227 527 207 47 27

This slight but definite improvement in the pictures of a
case which clinically, was steadily approaching a fatal ter-
mination,is probably due to the fact that at the time the
second count was made,the septic discharges had abated

somewhat, owing to the removal of some fungating fragments.

Case: Martin Tully. Aet. 62
No. 97, Carcinoma of the Liver. : This was
a case, far advanced, and of long standing. | ‘The blood-

picture below shows a fairly mild dislocation to the left.
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4-4-13, I. II. III. Iv. V.
26% 55 159 3% 1%

20 days later he died.

. T T R e R T S AR i,

In malignant disease, also, then, a dislocation of
the pricture is very frequently found, as has been seens

This dislocation is not so marked as in some
diseases already d=alt with, nor is it so extreme at the
time of death. This latter phenomenon may of course, be
due to the fact that the cause of death in malignant
disease is sometimes a mechanical one, from pressure or
ulceration.

Nevertheless, from my experience so far, I do not
attach so much importance to this method of blood-examina-

tion in malignant disease as in some other diseases, as

Qnngngeace v
in™: tnere are various factors working together, an

important one,so far as the alterations in the blood-
picture are concerned, hsing, in my opinion, Septie
Infectiong.

I shall now discuss 2 cases of Gall-Stones, in one

of which there was an acute suppurative cholecystitis

present.

Case: J. Blakeley. Aet . 44.

No. 98. Gall-Stones with acute suppurative
cholecystitis. This was a case wiich came under

observation with symptoms of an acute abdominal condition.
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At the operation of cholecystectomy which was per-
formed, a hypertrophied and inflamed gall-bladder was
discovered, filled with stones, and glairy pus., The
opsration was entirely successful, and patient made an
uninterrupted recoverye.

An examination of the blood made just before opera-
tion revealed a normal picture, which was taken as a good

prognostic sign, and the result bore out this contention.

25-12-12. eucecytes per cub. mm. = 14,000,
I. II. IIT. Iv. V.
5% 44.5% 35% 127 3.5%
Case: George Worley. Aet. 40,
No._ 29, Gall-Stones. The examination

of this blood was made just before operation, and a good
prognosis was framed from the normal picture which
resulted.

At the operation it was found that the gall-bladder
was in an unhealthy condition: removal was impracticable
from adhesiony and from its smailness, and a drainage
oneration was nerformed. Uneventful recovery bore out

the favourable prognosis made from the normal blood-

picture.
10-8-12, Leucocytes per cub. mm, = 9,000,
I. IT. IIT. Iv. Ve

8% 417 37.5%  12.5% 1%
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Cage: James HMaclfillan. Aet. 3.

Yo. 100. Cerebral Abscess, This was
a case In which absolutely no localising signs or symptoms
were present, znd tuberculous meningitis was suspected.

A blood-examination showed ths following picture -

5=2-13. Leucocytes per cub. mm, = 8,000,
I. II. IIT. Iv. - V.
127 56% 28% 4 0%

There is here a slight dislocation of the picture to the

A week after this examination was made, »patient ’
suddenly became collapsed, and dieds

At the post-mortem examination a cerebral abscess
of old standing,about the gize of a pigeon's egg,was dis-
covered, énd rupture had occurred into the lateral ven-
tricle.

Thus there is here a case in which only a slight
departure from normal had occurred in the picture, due to

the encaprsulation of the abscess, which was thick-walled,

and of old standing, no toxic absorption occurring.

The next three cases instance diseases in which this
method of blood-examination is of no Talues
These are all cases in wnich the patients wer

clinically, very 1ill, and vet the blood~pictures were all
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within normal limits.

Case: Hargaret Adams. Aet. 49.

To. 101 . Pernicious Anaemia; This patient
vpresented the tynical appearance of psrnicious anaemia.
The ordinary blood-count was: 27-3=13.

Reds . = 1,500,000,

Whites

i

4,500,

Haemoclobin == 40%.

P W W W T P

Colour Index = 1.2
Poikilocytosis and polychromasia were marked, and normo-
blasts and megaloblasts were fairly numerous.

The blood-picture showed -

27=3-13. Leucocytes per cube. zm. = 4,500,
I [ ] II . III [ ] IV. v.
77 48% 35% o 1%

This is practically a normal picture.

Case: Edith Mary Bagshawe. Aet. 27.
No. 102, Secondary Anaemia. This was

a case of anaemia in which the patient had been living
under very unfavourable circumstarnces, and in addition had
a mild dsgree of pyorrhoea alveolaris. Poikilocytosis
and slight polychromasia were present, and also § scanty
normoblasts.

The ordinary blood-count was: 25=1-13.



Case..

Disease

100%

9%

80%

0%

60%

50%

40%

50%

20%

30%

nn

IV



148.

( Reds = 3,000,000,
E Waites = 7,000,
E Hasmoglovin = 34%
E Colour Index == o5

Tne offending teeth were removed, and she was put on Iron
and Arsenic, with the result that in 2 months she had
improved almost beyond recognition.

The first blocd-picture$ showdpractically no depar-
ture from normal. There is certainly an improvement in
the second, but the departure from normal in the first is
so slight that no vpractical importance can be attached to

the difference.

265-1-13. Leucocytes per cub. mn. = 7,000,

I. II. III. Iv. Ve
10% 50% 317 8% 1%

30-3-13. Leucocvtes per cube. mm. = 8,000,

I. II. ITI. IV, Ve
7% 52% 32% % 2%
Myxoedema.,
Cage: Catherine Gray. Aet. 860.
No. 103, Myxoedema. ' This was a
cagse of many years! duration. She had had several

courses of treatment with Thyroid Extract previously, but

for a considerablz period latterly had ceased to have any
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treatment, and had relapsed.
The signs of the disease were typical. The

blood-picture was -

50"‘5"13¢ I. II. III. IV. V.
6% 5777 27% 8% 2%

A few days after this count was made)she began to have
marked delusions, and died on 14-4-13, 2 weeks after the
examination was carried out.

Thus there is here a case of disease of years!
duration, in which 1ife was prolonged only a fortnight
after the observation on the blood was made, ‘and yet a
normal blood-picture is present.

This, coupled with the two preceding cases, shows
that this method of blood-examination is of no value what-
ever in certain, though few, disea%es, which have come

under my observation.

T S i g Tge Ly o
Y e BT RS
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GENBRAL SULLIARY ALD COXCLUSIOHS.

Having now considered the foregoing 103 cases,which
in'\rolveéoéindividual blood~examinations, I shall briefly
state my conclusions as to the value of this method of
investigation in clinical work.

In health the number of ﬁeutrophile polymorpho-
nuclear leucocytes in the blood with nuclei varying from
one upwards remains remarkably constant within certain
narrow limits.

The most constant c=lls of all are those with one
nucleus, and hence it is to the cells of this clags that
the observer'!s attention is particularly directed.

There 1s no doubt whatever that in infTective
diseases of all kinds there is a very definite change in
the neutrophile blood-picture, varying in degree with the
intensity of the infection.

The change consists in an increase in the number of
cells with one and two nuclei, and a diminution in those
with higher numbers. |

In very severe cases almost all the cells may be
‘mono-nuclear, only a few having two nuclei, and none
having more.

Amongét young people, and particularly in children,

these changes are especially well-marked.
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The changes are independent of thé total number of
leucocytes per cubic millimetre, as the cases show all
variations from leucop=nia toc leucocytosis, and yet the
same change in tine nuclear character of the cells is
manifest in all.

These changss take place at times with extreme
rapidity, observations made at intervals of 24 hours
showing definite differences. |

These variations follow closely the advance of the
infection, and in those cases where the infection is over-
come,the blood conditions return to normal coincidently.

Not only do these changes follow the progress of
the disease as observed clinically, but I maintain that
careful and frequent examination will foreshadow the
¢clinical happenings before they are otherwise evident,
in many cases.

Thus, the results of this method of blood-examination
are not only very interesting pathological phenomena, but
also are facts on which the greétest reliance can be
placed in forming an opinion as to the ultimate prognosis.

While discussing the various cases,I mentioned that
in certain diseases it can be said, that, when the percent-
age of cells with single nuclei reaches above a certain

figure, the result is inevitably fatal. It is possible
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that a similar statement might be made of all infective
diseases,provided a sufficient number of examinations was
recorded.

Moreover, since we can observe closely the reaction
of these leucocytes to the infection, information of the
greatest value in deciding upon treatment is obtaihed.v

I am unable to make a definite statement as to thev
causes of the cell changes. Arneth expressses ﬁhe view,
in the rvapers previously quoted, that the cells with the
higher number of nucleil are the more mature cells,which
form the first line of defence against infection,and are
consequently the first tTo be déstroyed where the infesction
is gaining the upper hande. These cells are replaced by
those of one and two nucleil which are younger and less
resistant. This view is upheld by Hamilton Black,
(British Iledical Journal, January 18th,1915), in an article
in which he demonstrates the more active phagocytosis of
the cells with the higher number of nuclei towards the
tubercle bacillus. In supporﬁ of another view that
these cells are degenerate forms, I can find no evidence.

Though we are still in ignorance of the true cause.
underlying the blood-changes, this, fortunately, does not
detract from the clinical valus of the investigation.

Wnile it is only in the definitely infective



1535.

diseases that striking changes are found, in other cases
the changes, though slight, may be of great importance.
In this latter group it is particularly important to
compare repeated examinations in the same case, as even
very slight changes, if tending in the same direction,
are worthy of note.

It is highly important in this,as in all other
methods of clinical investigation,that the pathologist be
not divorced from the clinician, as various intercurrent
complications of a temporary nature, stich as pleurisy, or
haemoptysis, in pulmonary tuberculosis, or moderate
haemorrhage in enteric fever, cause marked and sudden
alterations in the existing proportions of the various
cells,which disappear with the subsidence of the
complications.

With those who decry this method on the ground that
the information to be gained therefrom does not repay the
time and labour spent upon it, I absolutely disagree, as
in mény of the cases discussed, ﬁaluable information was
obtained as to progress which would not have been obtained
from any other method of examination of the bloods

By the technigue I have previously described,a com-
plete examination of the blood can be made in about half-

an-hour, after a little practice. Consequently, the



154.

method cannot be considered tedious. Woreover, no
elaborate apparatus is required for its performance, and
the technique is so simple tnat it can easily be carried
out, even by the busy general practitioner.

Finally, although there still remain many affections
in which the results are less definite, and there is much
to be done before a conclusion can be come to as to its
value in these caseg, the value of this method has been
proved with regard to the infective diseases, and I feel
convinced that this is a most important addition to our
methods of clinical examination, and one which will
become as much a routine as is the enumeration of the

total leucocytes.

. Y Hean.

Union Hospital,
Fir Vale,
.Sheffield.
15th May 1913.

(COpey)
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Addendum:

Since the summary of the literature of this

subject was written,a short article has appeared in the

?
British Medical Journal of Srd ifay, 1213, by J. B. H.
Holroyd,in which he gives the results of his experience
of Arneth's metnod in 30 cases of pulmonary tuberculosis.

His results are similar to those detailed in this paper,

and no new facts are brought to light.
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