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PREFACE.
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INTRODUCTION.

It seldom happens at the present day that we are con¬

fronted at the bedside with a group of signs and

symptoms which does not conform in some measure at

least to any known clinical entity. It Is, therefore,

an event of peculiar interest when a symptom-complex

is recorded which obviously constitutes a distinct

entity and which till that time has been unrecognised.

The fact that such an event is of rare oc¬

currence at the present day is due, in the main, to

the great advances of experimental medicine and to

the perfection of clinical methods of investigation

attained within the last few decades, since these aid

and simplify diagnosis to an enormous extent.

In no department of medicine have modern

clinical methods proved of greater value than in the

diseases of the blood and blood-forming tissues. The

accuracy of modern methods of blood examination en¬

ables us to classify in a fairly satisfactory manner

any given case which is characterised by blood

changes.

Erythraemia which forms the subject of this

thesis, is a condition in which the blood shows

profound/
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profound alterations. Although first described some

sixteen years ago, it has only occupied the attention

of physicians during the last five or six years. In

this short space of time the state of the blood has

ibaen elaborately investigated and the condition of the

bone-marrow has given rise to much speculation. Therp

is no longer room for doubt that, in Erythraemia, we

are dealing with aperfectly distinct clinical entity.

As instances of the condition are comparatively few in

number, and as it is only by a study of many cases in

all their aspects, that a clue to treatment which is

the ultimate object of scientific investigation, can

be obtained, it has been thought suitable to place on

record two instances of the conditions which have come

under my notice.

Before passing to a description of Erythrae-
i

mia and to a consideration of the cases, it is ne¬

cessary to mention briefly the various conditions

which may be associated with an increase in the

number of the red blood corpuscles.

The term "Polycythaemia" is used to imply a

considerable increase in the Erythrocytes in the

circulating blood.

Polycythaemia may be either:-

A. Relative,
or B. Absolute.

V
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A. Relative polycythaemia is merely a transient

phenomenon and is due to concentration of the

blood. It is seen in cases in which, from any

cause, there is great loss of fluid from the

body. Thus it is found in diabetes mellitus, in

profuse diarrhoeas and in cases accompanied by

excessive sweating.

B. Absolute polycythaemia, on the other hand, sig¬

nifies a constant increase in the number of the

red cells.Pursuing the terminology first advoc¬

ated by Tiirfc (1. )Hlrschfeld (2.) and Osier (3.)

absolute polycythaemia may be divided Into two

classes on analogy with the terms "leucocytosis"

and "leuKaemia":

I.Erythrocytosis.
II.Erythraemia.

ERYTHROCYTOSIS./



ERYTHROCYTOSIS.

Erythocytosis implies an absolute polycythaemia which

is the result of a vital reaction oh the part of the

organism to compensate for some difficulty in the

oxygenation of the blood and tissues of the body.

It is most typically seen in the subjects of congen¬

ital heart disease (Weber 4. Gibson 5.) and in those

suffering from other chronic cardiac and pulmonary

complaints. It is also met with in persons residing

at high altitudes: in these cases the polycythaemia

is the expression of an effort on the part of nature

to compensate for the diminished oxygen-tension of

the inspired air.Sellier (6) Weber (4). Further,

erythrooytosis may be toxic in origin, the destruct¬

ion of the red blood corpuscles by the poison being

followed by great erythroblastic activity in the

bone-marrow. In a case of acute phosphorus poison¬

ing Taussig ( 7) counted 8,500,000 red cells per

cubic millimetre. Stengel and White ( 8) record

polycythaemia in a case of chronic acetanilide

poisoning, and a similar condition was found by

Fells ( 9) in a case of chronic sulphonal poisoning,

in/



In erythaemia, on the other hand, as Parkes Weber

( 4.) expresses it, "the excessive erj'thropoiesis of

which the polycythaemia is the expression appears to

be the primary disorder". Both erythrocytosis and

erythraemia are myelogenous in origin, that is to

say, the absolute polycythaemia, which is a feature

common to both, is due to excessive activity of the

bone-marrow. There exists, however, this important

difference that while in erythrocytosis the cause of

this erythroblastic activity is known and the necess¬

ity for it fully appreciated, in erythraemia no

cause has yet been assigned. There are few obser¬

vations in the literature regarding the condition of

the bone-marrow in erythrocytosis, but in two cases

of congenital heart disease with polycythaemia, that

is to say, cases of erythrocytosis, Weil (10) found

evidence of abnormal erythroblastic activity, the

bone-marrow having undergone red transformation, and

the normal fatty tissue having almost entirely dis¬

appeared. In another cases of chronic cyanosis

without polycythaemia Mackey (11) found the bone-

marrow normal.

ERYTHRAEMIA./
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ERYTHRAEMIA.

DEFINITION.

A morbid condition characterised by an absolute

polycythaemia due to excessive activity of the bone-

marrow of unknown origin, by other well-marked

changes in the blood, by cyanosis and usually by

enlargement of the spleen.

SYNONYMS.

Vaquez' disease: ^Osier's disease: splenomegalic

pclycythaemia: myelopathic polycythaemia:

cryptogenetic polycythaemia (Cabot 12.)
t

The disease was first described by Vaquez (13) in

the year 1892, and his original papers are of great

interest, but it appears that the condition was

hardly recognised as a distinct clinical entity

until the appearance of a paper by Saundby and

Russell (14) in 1902 and of two communications by

osier (13) in 1903 and 1904.

There/
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There is reason to suppose that the con¬

dition may not he so uncommon as was at one time

believed. The papers of Parfces Weber ( 4 ) are by

far the most important and complete produced in this

country on the subject, while those of Osier (13)

and Anders (15) in America and of Weintraud (16)

Senator (17) Rosengart (18) and Lomtnel (19) on the

Continent must be especially referred to.

CLINICAL./
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CLINICAL CHARACTERISTICS OP ERYTHRAEMIA *

The condition is characterised typically by an

absolute polycythaemia, cyanosis and splenomegaly.

It is met with usually between the ages of 35, and

60, but cases have been recorded below the age of

SO, (Anders 15. Collins 80,) It appears to affect

the male with slightly greater frequency than the

female.

Clinically cases of erythraemia may be subdivided

into the following groups

A. Congenital erythraemia and erythraemia com¬

mencing in early life (Arabard and Piessinger

(21) Hann (22)

B. Cases in which the blood pressure is high:

the "polycythaemia hypertonica" of Geishocfe

(23.)
i

C. Cases in which the blood pressure is not raised

D. Cases in which there is marfced splenomegaly.

E. Cases in which there is no splenomegaly.

(Herringham 24: Pfeiffer 25.)

SUBJECTIVE SYMPTOMS.

The Subjective Symptoms associated with the

condition/
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condition are usually well-marked. It may be that
i

the patient first seeks advice on account of an ab-
?■

dominal swelling or pain in the left lumbar region#

Other common complaints are headache, vertigo,,

thirst, vomiting and constipation which are present

in the majority of cases while less frequently there

is lassitude, erythromelalgia-like symptoms

(Turk 12.) and haemorrhages such as epistaxis

(Zimlick 26. ) bleeding from the gums. (Cabot 12.)

haematemesis (Hutchison and Miller 27.) haemoptysis

(Oautley 28.) haematuria (Vaquez 13. Breuer 29.) and

menorrhagia (umney 50 )
On examination the patient may be deeply cyanosed,

but true cyanosis may be entirely absent and the

patient may simply present a florid appearaneq,with

great dilatation and engorgement of the superficial

vessels.

PHYSICAL EXAMINATION.

The physical examination of the chest is usually

negative. The left ventricle may shew a slight

degree of hypertrophy, but this is rarely extreme.

The blood pressure may be considerably increased

(polycythaemia hypertonics,) and the vessels may be

thickened/
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thickened and tortuous. In these cases it is neo-

.essary to exclude chronic renal disease.As will be

mentioned later, the viscosity of the blood in

erythraemia is always greatly increased, and on this

account the blood pressure always tends to rise, but

great increase is usually avoided by compensatory

dilatation of the vessels.

Examination of the abdomen reveals in the

great majority of cases a considerable degree of

splenic enlargement. The organ can usually be

easily felt as a firm tumour extending downwards and

forwards towards the umbilicus. The liver may be

and often is slightly enlarged. The urine very

frequently reveals a trace of albumen: a large

quantity is recorded by Purves Stewart ( 31) hyaline

and granular casts are sometimes found (Cabot 12.)
.

An increase in the quantity of iron excreted can

usually be demonstrated and the urinary pigments may

be present in excess (Ronaldson 32.)

Regarding the integumentary system, the

extremities, especially the hands, may shew very

marked blueness which is aggravated by cold.

Attention has been drawn to a white line, the

opposite of tache c£r£brale, which can sometimes be

produced by cutaneous irritation% French writers

have/
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have attributed, this to Supra-renal inadequacy.

Solis-Cohen ( 35) calls it one of the phenomena of

vaso-motor ataxia. True dermatographism may be

present ( Saundby 34.)

The examination of the nervous system is

usually negative. The engorgement of the vessels

with darfc blood is very well seen by examination of

the fundus oculi. Double optic neuritis is re¬

corded by Purves Stewart ( 31.)

the/
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THE BLOOD IN ERYTHRAEMIA.

The chief interest of the condition centres in the

examination of the blood.

The most important features of the blood in

erythraemia are:-

A. An absolute and persistent polycythaemia.

B. A considerable leucocytosis with both a relative

and absolute increase In the polynuclear and

eosinophilic cells.

C. A great increase in the blood viscosity.

D. A great increase in the total volumne of the

blood.

THE POLYCYTHAEMIA IN ERYTHRAEMIA.

The number of red blood corpuscles per cubic milli¬

metre of the circulating blood varies considerably

in different cases of erythraemia and also from time

to time in the same patient. Most frequently the

count ranges from eight to nine million, but

10,000,000 is quite a common figure (Hall 55.).

Umney records 11,500,000 ( 30) and Cabot (12)

12,000,000. The highest count recorded is

13,/
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13,600,000 by Koester ( 36). Dr G. Mann (37) has

computed that there is not room for more than 13*9

million corpuscles in a cubic millimetre of blood.

As regards the size of the individual corpuscles, it

is usually about normal, as Vaquez ( 13) was the first

to point out, in contrast with the size of the cor¬

puscles in erythrocytosis, in which he found an

increase in the diameter of the cells. Nucleated

red cells may be seen (Osier 53,) and poikilocytosis

and polychromatophilia have been observed (Begg and

Bullmore 38.)

THE LEUCOCYTES IN ERYTHRAEMIA.

In the great majority of cases a marked leucocytosis

is found, the highest counts recorded being 91,000

by Cautley (28) and 54,000 by Weintraud (16,) while

20,000 is quite a common figure. A leucopenia with

a relative increase in the polynuclear cells is

recorded by Osier ( 36.)

A marked feature of the white cells is the

great preponderance of the polynuclear cells which

is almost constantly found. Prom 75$ to 90$ of the
white cells are usually of this type. This increase
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takes place at the expense of the large and small

mononuclear forms which are relatively much reduced

in number. An exception to this usual finding is

the case mentioned by McQuitty ( 39) in which only

46$ of the total number of leucocytes were poljmorphs

while no less than 27$ were of the large mononuclear

type.

The eosinophiles are increased both relat¬

ively and absolutely and form from 3$ to 6$ of the
total number. Myelocytes may be found(Russeii (40)

but are usually very scanty. In this connection,

however, the case recorded by Blumenthal (41) may be

mentioned. in this remarkable case, the only one

of its kind recorded, there were 11,500,000 red cor¬

puscles and 16,300 leucocytes per cubic millimetre,

and no less than 36$ of the latter were myelocytes.

This.case, therefore, seems to supply a missing link

between erythraemia and myelogenous leukaemia.

THE VISCOSITY OP THE BLOOD

IN ERYTHRAEMIA.

In erythraemia the viscosity of the blood is always

greatly increased.lt may be said that the greater the

degree of polycythaemia, the higher the viscosity

value./
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value. All who have investigated the subject are

agreed that the degree of viscosity of any given

specimen of blood is chiefly dependant on the number

of corpuscles per cubic millimetre. Other factors

no doubt play a part in determining the viscosity

value, Buch as temperature, an increased temperature

lowering the viscosity, but these are of altogether

secondary importance.

Appended is a series of observations made

by me in order to confirm the effect of the number

of the corpuscular elements on the viscosity, and

also in order to ascertain, if possible, the effect

if any, of variations in the viscosity on the blood

pressure.

The cases were selected with a view to

estimating the viscosity of blood shewing all degrees

of corpuscular richness, and varied from cases of

profound anaemia to exceedingly marfced instances of

polycythaemia.



INITIALS
DISEASE

RED

CELLS

VISCOSITY
SYST.

DIAST.

PER
CM.

PRESS.
PRESS.

CASE
I.

A.L.

Pernicious

960,OQO
2-4

118

80

Anaemia

CASE
II.

W.G.

PerniciousAnaemia

1,410,000
3-5

120

90

CASE
III.
D.G.

PerniciousAnaemia

1,560,000
3-7

104

65

CASE
IV.

R.H.

Alcoholic
Peri-

pherae
Neuritis

3,540,000
5
•

6

163

115

CASE
V.

J.M.

Angina
Pectoris
4,540,000
8-3

200

140

CASE
VI.

J.C.

■

111

5,250,000
11

135

95

CASE
VII.
W,M,

Diabetes
Mellitus
5,350,000
11*1

138

90

CASE
VIII.
P.T.

Diabetes
Mellitus
5,600,000
12*5

165

95

CASE
IX.

L.W.

Morbus
caeruleus

6,700,000
18-3

100

75

CASE
X.

A.B.

Erythraemia
7,950,000
24
*6

130

90

CASE
XI.
J

.

Or
•

Erythraemia
I.

10,850,000
32'3

120

85

II.12,450,000
34
*4

135

88

III.13,250,000
38
•?

120

85
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The following case is of interest as it shews the

effect which a great increase in the leucocytes has

On the viscosity, the erythrocytes being markedly

reduced in number.

INIT- DISEASE. RED CELLS WHITE VISC. S.P. D.P.
IALS. PER CM. CELLS

J.P. Myelogenous 3,300,000 388,000 12-2 115 85
leukaemia ■

This observation, therefore, gives a viscosity value

which, if the leucocytes were normal in number, wouljd
be equivalent to about five and a half million ery¬

throcytes. A similar case is recorded by Denning

and Watson ( 42,) in which, with a leucocyte count of

76,000, they found the blood viscosity considerably

raised.

It is easily seen from the above table that

there is a very marked relationship between the ery¬

throcyte count and the blood viscosity. This re¬

lationship is even better brought out in the follow¬

ing chart, in which the erythrocytes are represented

in red and the blood viscosity in black. The vis¬

cosity seems to be proportionat ei}/ greater in poly¬

cythemic blood than it is in the lower blood counts.

This is probably partly to be explained by the fact

that/
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that in the oases of erythraemia there was a con¬

siderable leucocytosis in addition to the polycy-

thaemia.

DESCRIPTION OF VISCOSIMETIR USED.

The apparatus used in the determination of the above

viscosity values was the clinical viscosimeter

devised by Denning and Watson, the two observers who

have done most in this country in the elucidation of

the various problems connected with the subject.

This instrument consists of a U-shaped capillary

tube, one arm of the U being three times as long as

the other; 6 centimetres and 2 centimetres respect¬

ively. The capillary is open at both ends; the

long arm expands into a receiver into which the blood

is directed in mating an observation. In the short

arm of the U, the capillary expands into a bulb and

the points at which the capillary enters and leaves

the bulb are etched on the glass. in a complete

outfit there are six capillary tubes each having a

different diameter. In mating an observation the

blood flows down the long arm and round the bend;

the instant the blood enters the bulb, a stop-watch

is started and is stopped as soon as the blood has

filled/
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fill9d the "bulb. Etched on each tube is the time-

value for water for that particular tube. In the

case of blood the time taken to fill the bulb is read

off to the nearest fraction of a second, and this

reading is compared with the time-value for water.

The following equation is thus obtained:-

Blood Viscosity x Time-value HgO » Time-
value for blood. For it follows from Poiseuille's

Law that if the length and diameter of the visco.si-

meter, the quantity of fluid and the pressure height

be kept constant and then the time be observed, the

viscosity of two fluids of density s' and s" with

times of flow, t' and t" will be

as e1 : q» s S't': t"

or e*' ~ 6' t" where e' and e!' are the
e" s"*t"

respective coefficients of viscosity. Hence

neglecting the difference of density, which only

introduces a very small error, we get

e ' = t'
!l — II

e t

THE TOTAL VOLUME OF THE BLOOD

IN ERYTHRAEMIA.

This has been shewn in several cases to be greatly

in excess of the normal and indeed this is not

surprising/
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surprising when the extreme engorgement of all the

vessels and. organs which is found after death is

remembered.

Parfces Weber ( 41) records a case in which

the total volume of the blood was estimated by the

GO method of Haldane and Lorrain Smith and was found

to be greatly increased. Further evidence has been

adduced by Hutchison (45). It is said that the total

volume may be even three or four times the normal.

OTHER FEATURES OF THE BLOOD

IN ERYTHRAEMIA.

HAEMOGLOBIN

The haemoglobin is usually increased but never pro¬

portionately to the increase in the number of red

corpuscles, so that the color index is always less

than 1. It may, however, reach such a high figure

as 160 or 170: it usually varies between 110 and

140. The extraordinary figure of 240 is recorded

by Koester ( 36), but much doubt exists as to the

accuracy of this estimate.

The accompanying chart represents the

erythrocyte count and the haemoglobin value of ten

cases/
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ERYTHROCYTES IN RED.

HAEMOGLOBIN IN BLACK.
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oases taken at random from the literature: it will

be observed that in every instance the color index

is less than one, the highest value in the series

being *83. In one or two of the cases, indeed, the

color index is so low as to constitute what is known

as a "polycythaemic anaemia".

The cases from which the figures are taken

are those of Begg and Bullmore: Russell: Saundby:

Parkes Weber: Ronaldson: ZLmlick: Osier: "Cabot:

and Hutchison and Miller ( 2.)

COAGULABILITY OP THE BLOOD

Coagulatlondoes not appear to be affected in any

characteristic way in erythraemia. It is some¬

times more rapid and sometimes slower than normal.

In the case recorded by Pethybridge ( 44) it was

unusually slow.

The specific gravity of the blood as a
■

/

whole is Increased, while that of the blood serum

is usually rather below normal.

The amount of iron in the blood is increas¬

ed.

Resistance to haemolytio agents seems to

be about normal. There is no evidence that increas¬

ed durability of the red cells is the cause of the

polycythaemia/
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polycythaemia.

Before passing on to a further considera¬

tion of the subject, the two cases of erythraemia

which have come under my notice will be recorded.

CAS3 I./
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CASE I.

A CASE OF POLYCYTHEMIA WITH

SPLENOMEGALY.

. A miner by occupation was admitted to the Royal

Infirmary of Edinburgh in March, 1904, under the

care of Dr. G.A. Gibson. He gave the following

history:-

He is 52 years of age, is married and

has five children. His father died of bronchit¬

is and his mother of heart disease. He has four

brothers and one sister alive and in good health:

one sister died of phthisis in early adult life.

His surroundings at home and at work are satis¬

factory. He has been strictly moderate in the

consumption of tobacco and alcohol.

Apart from the usual children's com¬

plaints the only illness he has had is right-

sided pleurisy of which he has had two attacks,

tfhen 55 and 46 years of age respectively.

There is no luetic or malarial history. His

present illness commenced in November 1903. He

then noticed a swelling in the abdomen, and he

was also troubled by pain in the abdomen which

used to come on about a quarter of an hour after

food/
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C. Blood film from the same case, shelaring two

normoblasts in the field, and two polymorphs.

Normoblasts were numerous in this film. The red

cells vary considerably in sise and shape, but there

is no true poihilocytosis. Leishman's stain. X 500

diameters.



3. Bone-marrow. X 500 diameters. Another

part of the slide, with very few nucleated red cells

but shewing well the crowding of the blood spaces

with red blood corpuscles.



The accompanying photo-micrographs of hone-marrow

tahen from Case I., recorded in the text, are of

peculiar interest, since there is no other case

mentioned in the literature in which the hone-marrow

in a case of erythraemia was examined during life.

A. Bone-marrow. X 500 diameters. Leishman's

stain. Shews the almost complete absence of fat cells

;large numbers of nucleated red corpuscles, several

myelocytes which may be recognised by their large

size and less distinct outline and polymorphs.

vf atiu

tf. C ^
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food and was accompanied "by vomiting- eructa¬

tions and dizziness. as he was losing weight

and feeling weak he was obliged to stop work.

He stayed in Hospital for a month at this time.

The abdominal swelling was subjected to the X

rays, which improved his condition to a great

extent. The pain ceased and the abdominal

tumour became no longer palpable. He was ad¬

mitted a second time in August 1904, as the pain

had returned. The abdominal tumour was now

about double the size it was on the previous

occasion. He was again treated by the X rays

and after ten exposures felt much better, while

the tumour was also much smaller. He remained

in Hospital for six weeks on this occasion and

then left as there was unfortunately some burn¬

ing of the skin from the x rays.

The patient again sought admission in

October 1904, when his condition was as follows:

Weight 8 st*. 6 lbs.

Height 5 ft. 4J- ins.
GENERAL EA0T8. The patient is not emaciated:

there is no cyanosis, but he has a slightly

ruddy complexion, otherwise he looks healthy.

ALIMENTARY SYSTEM. His teeth are very bad:

he only has eight left. His tongue is distinct

ly redder than normal with a slight central fur.

His/



24.

His appetite is now excellent and he takes ordin¬

ary food. He has no pain after meals and no

vomiting. . The bowels are regular.

On palpation of the abdomen a firm,

painless tumour is felt in the epigastric and

left hypochondriac regions. It is freely mov¬

able and is not adherent to the parietes. On

percussion the tumour is absolutely dull and this

dulness merges into that of the spleen. The

liver is not enlarged. The stomach is not dilat¬

ed. The heart and lungs shew no departure from

the normal.

The X rays were again employed with

great benefit, the tumour being much reduced in

size. The patient left Hospital feeling per¬

fectly well and resumed his work. He remained
!

in good health till the middle of November, 1905,

when he again began to experience pain in the

abdomen, and noticed a swelling on his left side.

He was again admitted to the Royal Infirmary when

it was noted that he had a distinctly florid com¬

plexion. His teeth were practically all gone,

his tongue was clean, and he had no thirst or

loss of appetite. He stated that he was a little

troubled/
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troubled by constipation. He complained of

pain in the epigastric region of the abdomen

which had no special connection with the inges¬

tion of food, but which was worst at night and

passed round the left side to the bach. There

was on examination, a noticeable fulness on the

left side of the abdomen, and on palpation a

hard, well-defined mass v/as easily felt extend¬

ing downwards and forwards from under the left

costal margin and reaching almost to the umbili¬

cus. It had a distinct edge, and a notch was

felt low down on its inner margin. This mass

was absolutely dull, and its dulness merged with

that of the spleen. The liver was not enlarged.

The stomach was not dilated. A test-meal yield¬

ed the following results:-

Reaction. Neutral.

No free hydrochloric acid.

Lactic and Butyric acids present.

Total acidity = '014.

Urine Acid: clear: specific gravity = 1021

deposit of mucus.
!

Examination of the blood gave the following

figures:-/
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figures:-

Erythrocytes , 4,590,000.

Haemoglobin 87$.
Leuoooyt98 10,300.

Differential count:-

Polynuclears = 69*5$
Lymphocytes = 22*5$
Large Mononuclears = 4$
losinophiles = 4$

X ray treatment was again employed and the

patient was doing well under it, when he elected

to leave Hospital.

He remained in good health till May,

1908, when the old swelling and pain in the left

side returned, and he was admitted to the

Infirmary in the month of June.

The pain of which he complained was

v/orst at night, and on taking a long breath.

It was relieved by lying on the right side. On

examination the patient was now seen to be thin

in the face, the cheek-bones standing out pro¬

minently. He was extremely florid in oounten^

ance but hardly oyanosed. The lips, gums,

tongue/



26.

tongue and. fauces were intensely coloured. He

complained of no headache, no vomiting, and no

loss of appetite. The abdominal swelling was

easily recognised, as the enlarged spleen, which

reached forwards to the umbilicus and extended

about 2 inches below that level. A notch was

very easily felt. The spleen was hard and ex¬

quisitely tender to the touch. The liver was

slightly enlarged. The heart was slightly

enlarged: the apex beat was in the 5th.left

interspace, Just external to the left mammary

line. The heart sounds were closed and pure.

The vessels were moderately thickened. The

systolic pressure was 150 Ita. Hg. Examination

of the blood now revealed a very different pic¬

ture. The following counts were made vrtiile he

remained in Hospital:-

Erythrocytes/



Erythrocytes
8,870,000
8,180,000
9,560,000
10,870,000
8,840,000

Haemoglobin

110$

106$

106$

106$

110$

Leucocytes

17,600

26,800

27,400

16,600

30,600

c-cj

Differential
Count:-

Lymphocytes
CO

■<

•

13$

14$

8$

19$

Large

Mononuclears
9$

4$

2$

8$

2$

Eosinophiles
4$

ii

4$

4$

2$

Mast.
Cells

1$

1$

1$

—

—
'
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The patient improved greatly under X rays as

far as his subjective symptoms were concerned.

The pain'disappeared completely, but very

little alteration toot place on this occasion

in the size of the spleen and the degree of

polycythaemia was not affected. After leaving

Hospital the patient reported himself at inter¬

vals, and after six months had elapsed attended

the X ray department as an outpatient, under¬

going another course of treatment. The spleen

was exposed to the X rays three times a weefc

for ten minutes on each occasion. This treat¬

ment was continued for a month.

The following observations were made

at this time:-

Date/



Date

13/2/09.
22/2/09.

27/2/09.
6/3/09.

13/3/09.

Erythrocytes
13,250,000

10,850,000
12,450,000

10,000,000
10,050,000

Haemo
glob
in

130$

120$

120$

120
$

130$

Leucopytes

28,400

21,600

19,800

24,200

20,000

DIFFERENTIAL
COUNTS:-

J

Polynuclears
74$

80$

82$

76$

83$

Lymphocytes
17$

12$

13$

15$

10$

Large

Mononuclears
5$

♦

3$

1$

6$

4$

Eosinophiles
3$

3$

4$

2$

3$

Mast
Cells

1$

2$

1$

Blood

Viscosity
38-7

32
*3

34*4

Girth
at

Umbilicus

31-?r
ins

.

•

X

ray

treat¬
ment

begun.

31

ins..
31^
ins

.

Spleen
3

Spleen

in
8.i
b
e

low
s
e

ems

umbilicus
smaller

&

l-?r

ins.
from

mid¬
dle

line.

The

accompanying
chart
shews
the

sise
of

the

spleen;
liver

and,

heart
in

this
case
at

the

close
of

the
X

ray

treatment
in

March
1909.
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OASE II.

A CASE OP ERYTHRAEMIA WITHOUT

SPLENOMEGALY.

A.B. A miner aged. 55 was admitted to the Royal

Infirmary of Edinburgh under the oare of Dr.

G.A.Gibson on the 27th.February, 1909. He

complained of giddiness, pain in the head,

especially on the right side, and vomiting.

His family history was unimportant. His home

was comfortable and he had always had a suffic¬

iency of good plain food. Prom the nature of

his occupation he had had his share of hard work

He had always been moderate in the use of

tobacco and alcohol. He had typhoid fever when

a young man: otherwise he had been very healthy

all his life. There was no venereal history.

The symptoms of which he complained on admission

first troubled him four months previously, when

he had an attack of giddiness lasting for about

half a minute. This was accompanied by severe

pain in the head, especially in the right front¬

al region. He also complained of dimness of

vision/
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vision in the right eye, a symptom noted by

McKeen (45). He had vomited on six different

occasions, this vomiting having no relation to

the taking of food. He said that he had been

losing weight for two years.

GENERAL FACTS. On admission the patient v/as

seen to be a thin man with an exceedingly florid

countenance, but he could hardly be described

as cyanosed. Otherwise his appearance v/as

healthy. His lips and tongue were very highly

coloured, the conjunctivae were injected and the

superficial venules much engorged and dilated.

THE NERVOUS SYSTEM. The patient complained of

headache, and giddiness. Sensibility v/as per¬

fect in all regions to tactile, painful and

thermal stimuli. The patient complained of

dimness of vision in the right eye. The pupils

were equal and reacted perfectly to light and

accommodation. There v/as no nystagmus and no

paresis of any of the ocular muscles.

OPHTHALMOSCOPIC Examination shewed the fundus

oculi to be much darker in colour than in health

and the vessels were greatly engorged with very

dark blood. There was no trace of optic neu¬

ritis/
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neuritis. The other special senses were

unimpaired. The superficial reflexes were

present and shewed no departure from the normal.

The tendon responses ?/ere active but not ex¬

aggerated.

CIRCULATORY SYSTEM. The heart was slightly

enlarged: the apex beat wa3 in the 5th. left

interspace in the left mammary line. The

heart sounds were closed and pure. The vessels

were thickened and tortuous. The systolic

pressure was 130 Mm.Hg. The lungs shewed no

abnormality.

ALIMENTARY SYSTEM. The teeth were bad: the

lips, gums, tongue and fauces were intensely

coloured. He complained of considerable thirst

and of vomiting with no relation to the taking

of food. He was troubled by very marked and

obstinate constipation. The liver was not en¬

larged, extending from the 4th. right interspace

in the right mammary line to the costal margin.

The stomach was not dilated.

URINE
, Reaction Acid

Specific Gravity 1018.
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Trace of Albumen = -1 gr. per oz. No casts.

Urea = 4 grs. per oz.

HAEMOPOIETIO SYSTEM. The spleen was not enlarged:

THE BLOOD/



THE

BLOOD
Date

l/3/09.

4/3/09.6/3/09.
•

TO
O

40
CO

ll/3/09.13/3/09.17/3/09.21/3/09.29/3/09.

Erythrocytes
7950000
8250000
9000000
8400000
9100000
8700000
8750000
8700000
8550000

Haemoglobin
100$

100$

110$

110$

110$

105$

105$

105$

100$

Leucocytes

15600

13800
12400
10200
9200

11000
—

14800

Differential
Count:
-r

■

Polynuclears
77$

88$

75$

81$

1

-a

CO
0

—

77$

Lymphocytes
17$

7$

18$

11$

15$

12$

—

11$

Large

Mononuclears
2$

3$

6$

6$

2$

—

5$

Eosinophiles
4$

2$

6$

2$

4$

5$

—

3$

Mast-Cells
_

1$

"8

'g-

I

—

4$

Blood

Viscosity
24-6

,

m̂

—

—

—

—

—

Systolic
Pressure
130

118

115

112

—

—

«.

—

;

—

Remarks

Ki.qr.xt.{.d.

Ki.qr.xv
-

t.i.d.

-

Liq.

Arsen-
-

Subjec-

icalis.

tive

Hasvomited
-

mi

•t.i.d•

Symptoms

•

severe



Before entering upon a criticism of these cases

it has been thought best to give an account of

the existing theories regarding eryth raemia arid

to consider the diagnosis, prognosis and treat¬

ment of the disease.

THEORIES/
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THEORIES OF ERYTHRAEMIA.

I. THAT ERYTHRAEMIA IS A PRIMARY MYELOPATHY.

This theory supposes that the polycythaemia is the

result of a primary hyperplasia of the bone-marrows

affecting both the erythroblastic and the leucobl-

astic tissues.

Parhes Weber ( 4) is the most eminent

advocate of this theory. He considers the following

to be the order of development of the symptoms:-

A. Increased erythroblastic activity, involving a

great part but not necessarily all of the bone-

marrow .

3. Increased viscosity of the blood, due to the

polycythaemia.

0. Dilatation of the small vessels, partly to ■

lessen resistance to the abnormally viscous

blood, and partly to make room for dilution of

the blood.

D. The plethora vara or polyhaemia is to be re¬

garded as an attempt to compensate for the in¬

creased viscosity and the excessive percentage

of the total volume of the blood occupied by the

red/
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red blood corpuscles.

E. The arterial hypertonia (when present) is to be

loofced upon as due to the greater strain thrown

on the circulatory mechanism.

P. Cyanosis due to inadequacy of the compensatory

changes. This is merely in accordance with the

well-established fact that deficient oxygenation

is the constant factor in the production of

cyanosis (Gibson 5 ).

This conception of erythraemia now receives

most support. In this- way all the phenomena which

are met with clinically are the natural result of the

increased activity of the bone-marrow. It can no

longer be questioned that the polycythaemia is due

to increased erythroblastic activity of the marrow.

Apart from the examination of the blood, which

reveals an increased number of polynuclear leucocytes

and sometimes myelocytes and nucleated red corpus¬

cles, it has been abundantly proved by numerous

post-mortem observations that in erythraemia the

bone-marrow is in a state of great erythropoietic

activity.

THE HISTOLOGICAL CHANGES IN THE 3ONE-MARROW.

The description given by Hirschfeld ( 2 ) of the bone-

marrow/
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marrow changes in erythraemia is probably the best

and the most complete.

Macroscopically the bone-marrow is of a

bluish red colour; the normal yellow colour is

absent.

Microscopically HirscHfeld found in ordinary

fresh preparations enormous numbers of non-nucleated

red corpuscles which dominated the whole picture.

On the other hand, the number of normoblasts appeared

to be only slightly greater than in normal bone-

marrow. He observed many karyokinetic figures in

the normoblasts. Regarding the leucocytes, all

varieties were represented: thus both large and

small mononuclear cells with a narrow rim of non¬

granular basophil cytoplasm were seen: neutrophilic

and eosinophilic myelocytes, polynuclear cells and

mast-cells were also present.

As far as the leucocytes were concerned

the bone-marrow did not differ essentially from the

normal.

The study of sections of the bone-marrow

shewed the changes better.

The most striking feature was the enormous

dilatation of the blood-vessels and blood-spaces,

which were crowded with non-nucleated red blood

corpuscles./

The/
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The tissue lying between these vessels and blood

spaces shewed no trace of fat and consisted in great

part of white corpuscles and giant cells.

The number of nucleated red corpuscles in

the sections was small in comparison with these other

varieties.

The leucocytes could be differentiated into

two groups:-

A. Large clusters of cells of the small lymphocyte

type.

Many of these shewed budding of the nuclei and

fcaryofcinetic figures. They are Known as

"Rieder's lymphocytes" after the observer who

first described them#

B. Leucocytes lying together in large masses, some

with eosinophilic, some with neutrophilic

granules, the nuclei being in most cases round,

mora seldom polymorph.

There was no sharp boundary line between these two

groups of cells: they intermingled with each other.

The normoblasts in the sections lay for the

most part round about the clusters of lymphocytes.

Hirschfeld concludes by saying that although the

number of normoblasts per unit of space in the bone-

marrow/
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marrow was not greater than normal, yet, when it is

remembered that the marrow of all the long bones,

which is normally composed of fat, was transformed

into actively functionating marrow tissue, it must be

agreed that the total number of nucleated red cor¬

puscles produced by the bone-marrow was very greatly

increased.

OTHER/
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OTHER THEORIES OP ERYTHRAEMIA.

II. SPLENIC TUBERCULOSIS.

It has been suggested that the condition is due to

primary tuberculosis of the spleen. Rosengart ( 18)
favoured this view, but only two cases(Moutard-Martin
& Lefas(46) Rendu & Widal 47) have been recorded in

which, at autopsy, the spleen was found to be the

seat of tubercular lesions.

Collet and Callivardin ( 48) mention the

case of a man in whom both liver and spleen were

enlarged, and the spleen was found to be tubercular:

but no count of the red corpuscles was made, and even

though the patient presented a florid appearance, it

cannot be assumed that polycythaemia was present.

The leucocytes, moreover, were unaltered. *\irther i

has been proved beyond question that splenic tuber¬

culosis is by no means necessarily accompanied by

polycythaemia. In D.D. Stewart's case ( 49) the red
/

blood corpuscles numbered only 3,800,000.

Again in several instances tuberculosis has

been excluded by the tuberculin reaction.

It is generally agreed, that, while splenic

tuberculosis may occasionally give rise to clinically

spienomegalic polycythaemia, this is quite exception¬

al.

III. DIMINISHED/
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III. DIMINISHED DESTRUCTIBILITY OF THE RED

CORPUSCLES.

It has been supposed that the polycythaemia is due to

increased resistance of the red blood corpuscles to

haemolysis and a consequent increase in the life-

duration of the cells; but in cases in which this

has been investigated the resistance to haemolysis

has been found normal ( Parses Weber 4 saundby 34).

or slightly below normal (Vaques and Laubry 50.)

On account of the enormous number of

erythrocytes which are being set free from the bone-

marrow, increased haemolysis must and does occur, this

being evidenced by an increased amount of iron in the
«

urine.

IV. DIMINISHED OXYGEN-CARRYING POWER OF THE

HAEMOGLOBIN.

The idea that the polycythaemia is due to a diminish¬

ed oxygen capacity of the haemoglobin has been put

forward most prominently by Benee ( 51) but confirmat¬

ory evidence is entirely wanting. Moreover, in
several cases of methaemoglobinaemia in which the

oxygen capacity of the haemoglobin is necessarily

diminished, no polycythaemia has been observed.

THE/
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V. THE THEORY OF BLOOD-STASIS,

This is the most important rival theory to that whic|h

regards erythraemia as a primary myelopathy.

There is no douht that blood-stasis,

especially when resulting from chronic obstruction ijn
the portal and splenic veins, may give rise to what

is clinically splenomegalic polycythaemia. Lommel

( 19 ) holds that all cases of erythraemia are due to

blood-stasis. Anders ( 15 ) says that defective

venous tonus plays an important part in the produc-

ion of erythraemia. These observers, therefore,

hold that the polycythaemia is secondary to the

blood-stasis. But polycythaemia will itself produce

blood-stasis on account of the increased viscosity

of the blood. In addition, it will lead to a ten¬

dency to thrombosis which in its turn will further

impede the circulation. Delayed circulation and con

gestion in the blood-vessels of the lungs and bronch

promote chronic catarrhal changes which induce

cyanosis and throw extra work upon the heart.

The prevailing opinion is that the impeded

circulation is secondary to the polycythaemia which

is the result of a primary hyperplasia of the bone-

marrow .

Saundby (34), in supporting the theory of

blood-stasis, states his belief that the condition i(s

a/
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a cerebro-spinal neurasthenia, causing vaso-motor

spasm with engorgement of the capillaries and venous

circulation and congestion of the internal organs,

especially the liver and spleen, with muscular weak¬

ness, loss of knee-jerks, and mental impairment shewn

by loss of memory, apathy and drowsiness. He thinks

that this vaso-motor derangement is a neurosis, is

part of a general neurasthenia and is often caused by

influenza.

In support of his theory he quotes Zuntz

and cohnstein ( 52 ), who shewed that section of the

cord high up leads in a few minutes to a fall in the

number of red blood corpuscles per cubic millimetre

from five to three million. Stimulation, on the other

hand, determines an afflux of cells so that the

capillaries of the skin are engorged and the cells

are tightly packed together so as to cause stasis by

arrest of the circulation.

As further proof of the influence of the

vaso-motor system in producing concentration of the

blood, Saundby mentions the experiment described by

Cheron ( 53) which is as follows:- If 5-10c.c. of l$>
saline solution are injected into an anaemic or neur¬

asthenic patient, a blood count having first been made,

the haemoglobin having been estimated and the blood

pressure having been taken, tv/o results are observed:-

1./
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1. A marked rise in the blood pressure.

2. An increase sometimes considerable in the number

of the red blood corpuscles, the degree of in¬

crease varying in different cases.
/

Cheron says that, under the influence pro¬

duced on the circulatory apparatus through the cen¬

tral nervous system by the stimulus of the hypod QEmtLe

injection, the vascular system contracts, its capacity

is lessened, the fluid part of the blood, being sub¬

jected to strong pressure, escapes into the perivas¬

cular tissues and the red blood corpuscles, now beinsj
bathed by a much smaller quantity of fluid, appear

to be present in greater numbers.

This experiment has obviously no bearing

on erythraemia, since it has been proved beyond

question that, in erythraemia, the total blood volume

is not diminished but greatly increased. In other

words we have to deal with an absolute and not a re¬

lative polycythaemia.

The loss of the knee-jerks mentioned by

Saundby is by no means a constant finding in erythrae¬

mia: and even if it were, a condition, in which the

knee-jerks are definitely lost, cannot surely be a

pure neurosis.

Again,/



Again, erythraemia ought certainly to

be a much more common condition than it is, if in¬

fluenza is a not infrequent etiological factor, when

we consider the widespread incidence of the latter

affection.

Another strong point against the theory

of blood-stasis is thus expressed by Weber ( 4 ):-

"Although the presence of increased arterial blood

pressure is no sure sign of the absence of any

blood-stasis of cardiac or pulmonary origin, the

fact .that, in some cases of polycythaeraia with high

blood pressure, the number of red corpuscles is al¬

most as great in the arterial as in the venous blood,

forms a strong argument against blood-stasis playing

a large part in the causation of the polycythaemia

in the cases in question".

In Case I. recorded here counts tahen

simultaneously from the dorsal artery and dorsal vein

of the foot gave the following figures.

Dorsal Artery Dorsal Vein.

11,370,000 10,970,000
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THE CAUSE OP THE BONE-MARROW CHANGES.

Assuming now that the theory which regards erythraemi

as a primary myelopathy is correct, it is necessary

to enquire what may be the primary exciting factor

which brings about these striking changes in the bonej-
marrow. Three theories have been propounded with

regard to this point

A. Ribbert (54) believed that the affection of the

bone-marrow ?/as of the nature of a tumour for¬

mation, but no other instance of such a condit¬

ion has been recorded.

3. It may be a reversion to or a persistence of the

foetal condition, in which the bone-marrow is

red and actively engaged in producing red blood

corpuscles. It seemsprobable that this view

may adequately explain cases of congenital ery-

thraemia and erythraemia commencing in early

life.

C. THE TOXIN THEORY.

It has been supposed that a toxin circulating in

the blood may act as the exciting factor in the

production of the bone-marrow - changes.

In the immense'majority of cases a circulating

toxin gives rise to an anaemia, more or less

profound,/
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profound, but it has been shown that if very-

minute doses of e.g. tuberculin are given to an

animal, polycythaemia may result, because

sufficient has been given to stimulate the re¬

active powers of the organism but not sufficient

to overwhelm them.

The toxins of syphilis, malaria and tuber¬

cle have from time to time been mentioned as possible

causal factors in the production of erythraemia, and

while occasionally one or other of these may have

some relationship to the condition, it is out of the

question that any one toxin is the constant exciting

factor at work.

Regarding other possible sources from which

a condition of toxaemia might take origin, the large

proportion of the cases mentioned in the literature

in which there were signs of oral sepsis and gastric

disturbance is very striking.

Again, in the case recorded by Kikuchi ( 55 I

bronchiectasis was present, and Kikuchi thought that

this might be acting on the bone-marrow in the same

way as it may do on the bones, producing hypertroph¬

ic pulmonary osteo-arthropathy.

Middle ear disease has been recorded in

one case (Ascoli 56).. It is seen, therefore, that

conditions, which might produce such a toxaemia as

this/
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this theory premises, are very frequently present in

erythraemia, and it seems probable that these toxins,

acting on bone-marrow which is perhaps in some way

predisposed, may light up the erythroblastic activity

which is the starting point of the condition.

THE/
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THE CAUSE OF THE SPLENIC ENLARGEMENT.

THEORIES.

I. It may occasionally be due to primary disease

of the spleen: e.g. tuberculosis.

II. It may be due to excessive functional activity;

that is to say, the organ attempts to compensate

for the increased production of red cells by

increased destruction. Increased haemolysis

must necessarily occur in erythraemia and

Hirschfeld ( 2 ) in at least one instance found

evidence of very active phagocytosis of the red

blood corpuscles in the spleen.

III. According to Parkes Weber ( 4 ) the chief cause

of the splenic enlargement is engorgement with

blood due to the poiyhaemia, the organ acting

as a reservoir: to a lesser extent it is due to

an increase in the splenic pulp.

I A consideration of Case I, recorded here seems to

throw some light on the subject of the splenic

enlargement. One of the most striking features of

the case was the existence of marked splenomegaly

before there was any polycythaamia. This fact is

strongly opposed to the view that the enlargement is

chiefly due to the poiyhaemia, for without

polycythaemia/
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polycythaemia and the increased blood viscosity which

is consequent upon it, there is no need for the

dilution of the blood which causes the polyhaemia.

If, on the other hand, it is supposed that

the splenic enlargement is due to the increased

activity of the organ in destroying the red blood

corpuscles, a possible explanation presents itself.

For it is possible that the spleen may

enlarge as a consequence of the increased output of

red blood corpuscles from the bone-marrow, in order

to bring about greater destruction of these corpuscles

and to heep their number per cubic millimetre at a

normal figure, thus obviating all the secondary evils

which will infallibly result if polycythaemia occurs.

It may then be supposed that a time will

come when the spleen is no longer capable of dealing

with this extra strain which is put upon it, and then

polycythaemia will occur. The resulting increase

in the viscosity will be followed by polyhaemia,

which will further augment the splenic enlargement.

If such a supposition be entertained re¬

garding polycythaemia with splenomegaly, the absence

of splenomegaly in some few cases demands explanation,

The most probable explanation seems to be

simply that the organ fails to respond to the extra

demand/
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demand, which is made of it. Such a view regarding

the absence of splenomegaly in some cases of eryth-

raemia finds many analogies in medicine: e.g. the

heart may fail to respond by hypertrophy to the extra

demand put upon it by a valvular lesion.

Herringham (24) in describing a case of this

nature, suggests that the polycythaemia is due to

diminished oxygen capacity of the haemoglobin brought

about by a reducing substance in the blood which

reduces oxyhaemoglobin but does not produce met-

haemoglobinaemia or sulph-haemoglobinaemia, condit¬

ions met with in enterogenous cyanosis (Cheinisse 57)

If this view of the polycythaemia were

accepted, it might be that the spleen does not

attempt to bring about greater destruction of the

red blood corpuscles and therefore does not enlarge
.

because the polycythaemia is necessary for the

oxygenation of the tissues of the body, the haemo--

globin being robbed to a certain extent of its oxygen

carrying power.

In the same way it might be supposed that

in cases of erythrocytosis, e.g. congenital heart

disease, although polycythaemia may be marked,

splenic enlargement is absent because the organism

has an actual need for an increased number of red

blood corpuscles in order to keep up the vitality of

the tissues.
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DIAGNOSIS OF ERYTHRAHMIA.

In order to establish a diagnosis of erythraemia two

things are necessary. In the first place there must

be an absolute polycythaernia; and secondly, there

must be no condition which could possibly give rise

to the development of an erythrocytosis. The first

of these is easily established by the examination of

the blood and by the exclusion of any condition which

might produce a relative polycythaemia.

The second, however, may be very difficult

or even impossible to prove; and it thus comes

about that cases are considered to be cases of ery¬

thraemia when no obvious cause for the development

of erythrocytosis can be clinically recognised.

That this is not always satisfactory is shewn by the

fact that in two cases, which during life were con¬

sidered to be cases of erythraemia, the post-mortem

examination revealed a condition of chronic obstruct¬

ion in the splenic vein which had given rise to

blood stasis and which was quite sufficient to

account for the compensatory activity of the bone-

marrow (Lommel 19 van der Feyde and van Ijzeren 58 .)
If the symptoms and physical signs are

alone/
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alone considered, and a blood examination is omitted

errors of diagnosis must-frequently occur. This

shews the extreme importance of a routine blood

examination in any case where the diagnosis is at

all doubtful.

In Case I. the gastric symptoms and the

absence of free h3dlrochloric acid in the stomach

contents together with a palpable epigastric

tumour led to the suspicion of a gastric neoplasm.

The blood, however, instead of revealing a condition

of anaemia, shewed first a normal blood- count and

later a polycythaemia.

In Case II. the symptoms exactly resembled

those of a cerebral tumour: this indeed seemed the

probable diagnosis until the blood examination and

the use of the opthalmoscope revealed the true con¬

dition.

Erythraemia may be suspected from the

florid.or cyanosed appearance of the patient, and

from the evident splenic enlargement which will

usually be easily detected in examination of the

abdomen. These conditions should at once lead to

an examination of the blood, when the characteristic

features of erythraemia will be found. The degree

of polycythaemia and of leucocytosis and the in¬

creased percentage of polynuelear cells are not of

any/
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any special value in diagnosis, as they merely

indicate the extent of the implication of the ery¬

throblastic and leuooblastie elements of the bone-

marrow .

The subjective symptoms, thirst, vomiting,

and constipation must be looked upon as of some

value from the point of view of diagnosis, or at

least of differential diagnosis between erythrocy-

tosis and erythraemia; for if we accept the prevail¬

ing theory of erythraemia regarding a toxaemia which

frequently finds its origin in the alimentary canal,

these symptoms if present in any particular case,

point to the possibility of such a toxaemia.

It may be contended that the unhealthy

state of the digestive tract, of.which these

symptoms are the expression, is not sc much the cause

as the effect of the polycythaemia. For it might

be supposed that the extreme stagnation of the blood,

which necessarily follows a high degree of polycy¬

thaemia, would disturb the functional activity of the

stomach and intestines, and lead to a condition of

fit 0113''.

But such a view is hardly tenable when

we consider that treatment solely directed to the

alimentary tract, will cause an arrest of these

symptoms, an arrest w?iich apparently may be permanent

It/
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It is of interest from the point of view

of diagnosis to enquire into the relative frequency

of the various symptoms in the recorded cases.

The following table of 58 cases has been

compiled with this in view. All cases, in which

the diagnosis was at all doubtful, have been omitted

It has also been necessary to omit some undoubted

cases of erythraemia on account of the paucity of

the information available regarding them.

table/



TABLE shewing the relative frequency of the different symptoms in 58 cases of

ERYTHRAEMIA.

RECORDED
BY

SPLENOM¬
EGALY

CYANOSIS HEADACHE VERTIGO VOMITING ALBUMIN¬
URIA

CONSTIP¬
ATION

PAIN IN
ABDOMEN

HAEMORRHAGES.

ANDERS J.M. Slight yes — yes — — mm -' Epistaxis

• slight yes yes yes — - yes — —

COLLINS J. yes yea — — - — yes yes -

MoKEEN S.F. — yes — yes - yes - — -

lO

MOPTARD MARTIN
& LEFAS

yes no — - - — - yes -

VAQUEZ H. yes yes no
!

yes yes - - yes Haematuria

n yes yes - yes - - - - Gums

CABOT R.C. not noted yes - - yes - - -

» yes yes - yes - yes yes - Gums



i

RECORDED
BY

SPLENOM- (
EGALY

3YANOSIS HEADACHE VERTIGO VOMITING ALBUMIN¬
URIA

CONSTIP¬
ATION

PAIN IN
ABDOMEN

HAEMORRHAGES.

OSLER W. yes yes - — — yes - — -

• slight yes - — yes yes yes yes —

■ yes yes yes — - yes — — —

• slight yes yes — - - - yes —

c-

yes yes -' - - yes - - -

PURVES STEWART yes " yes - yes yes - yes Retinal

BEGG C. and
Bullmore H.H.

yes yes — yes yes - yes — Epistaxis

. SAUNDBY R. yes yes yes -
- ■ - - yes -

PETHYBRIDGE
W.I,.

yes florid

,

- - T no - yes -



RECORDED
BY

SATJNDBY R.

SPLENOM¬
EGALY

yea

CYANOSIS

no

HEADACHE VERTIGO VOMITING

yes

ALBUMIN¬
URIA

yes

CONSTIP¬
ATION

PAIN IN
ABDOMEN

HAEMORRHAGES,

RONALDSON R.M.

SAUNDBY and
RUSSELL

yes

yes

yes yes

yes yes

yes yes

yes yes yes

HUTCHISON &
MILLER

oo
in

yes yes yes yes yes Haemateniesls

RUSSELL J.W.

CAUTLEY E.

UMNEY W.F.

BREUER R.

ZIMLICK A.J.

yes

yes

yes

yes

yes

yes yes

yes yes yes yes

yes

yes

yes yes

yes Haeinaturia

yes yes yes Haematuria

yes yes Epistaxi3 gums.



RECORDED
BY

SPLENOM¬
EGALY

CYANOSIS HEADACHE I VERTIGO !VOMITING ALBUMIN¬
URIA

CONSTIP¬
ATION

PAIN IN
ABDOMEN

HAEMORRHAGES.

WEBER and
WATSO'N

yea yea - yea - yes yes - —

WEBER F.P. yea yea - - - - - - —

GLASSSNER K. yea yea - - - - — yea -

HERRINOHAM W.P no florid - -
- -

. no yea - —

01

^ASCOLI M. yes yes - - - yea - — —

TURK W. yes y«3 yes yes - yes - - —

if yes no yea - - - - yes —

» yes yea - - - yes - yes -

■ yes

k

no

1
yea yes - yes yes - Gums.



RECORDED
BY

SPLENOM¬
EGALY

CYANOSIS HEADACHE

l

VERTI00 VOMITING ALBUMIN¬
URIA

CONSTIP¬
ATION

PAIN IN
ABDOMEN

HAEMORRHAGES.

TURK W. yes yes - - - ■ yes — yes -

ir yes yes — 110 - - - yes -

» yes yes - - - - no yes -

« yes no yes — - no yes yes Melaena

oCOMMINOTTI V.
<p

yes yes yes - - - - yes Eplstaxis

LOMMEL F. yes yes yes - yes - - yes Melaena

• yes yes yes - — - yes -

PPEIFFER W. no yes yes - • - yes - yes -

KOESTER G. yes yes yes - - yes yes yes Gums.



1

recorded
by

weintraud W.

splenom¬
egaly

cyanosis

L

headache vertigo vomiting albumin-i
uria 1

constip¬
ation

pain in
abdomen

haemorrhages.

yes yes yes yes - yes yes yes

w yes yes yes yes - yes - yes -

!
ll yes yes yes yes - yes - yes —

rosengart J. yes yes - yes - yes yes -

hsenator h.
<0

yes yes - yes - yes - Epistaxis

it yes yes yes - - yes - yes -

bence J. yes yes yes yes - yes — - Epistaxis

it yes yes - yes - no yes - -

V yes yes — - no

1
- -



REPORTED
BY

1
l

SPLENOM¬
EGALY

CYANOSIS HEADACHE VERTIGO VOMITING ALBUMIN¬
URIA

CONSTIP¬
ATION

PAIN IN
ABDOMEN

HAEMORRHAGES.

GEISBOCK F. no yes yes yes yes - yes —

« yes yes yes yes - yes -. —

MCQUITTY W.B. yes no - yes - yes - yes -

KIKUCHI no yes — - - yes
i

—

—**■

03
<0
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In this investigation into the relative frequency

of the symptoms of erythraernia, the following nine

symptoms have been considered:-

1. sp 1en o inega1y.

2. Cyanosis

3. Headache

4. vertigo

5. vomiting

6. Albuminuria

7. Constipation

8.-Pain in the left hypochon&riura

9. Haemorrhages.

It has been assumed that a symptom was absent in any

case in which it was not definitely stated to be

present. This probably introduces a slight error,

making the percentages given below slightly lower

than is actually the case.

Apart from splenomegaly and Cyanosis which

were present in the vast majority of case?,Albumin¬

uria was by far the most common clinical finding:

it was present in 60-&jo of the cases. Pain in the

left side due to perisplenitis was next in order of

frequency, and was present in 50fo of the cases.

Headache and Vertigo occurred with almost

equal frequency and were present in nearly 40^ of the
cases./



64.

cases. Marked Constipation was a feature of 3l4

of the cases, and some form of Haemorrhage occurred,

in almost 30$. Vomiting appeared to be by far the

least common of the nine symptoms occurring in only

13• 79$ of the cases.

SYMPTOM OR SIGN PRESENT ABSENT.

Splenomegaly 92-9$ 7-1$
Cyanosis 89.4.$ 10*6$
Albuminuria 60-3$ -

Pain in left side 50$ -

Headache 39 • 6$ -

Vertigo 37 • 94 -

Constipation 31$ -

Haemorrhages 29 • 34 -

vomiting 13 •79$> —
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PROGNOSIS IN ERYTHRAEMIA.

The prognosis is ultimately bad. Recovery

is unknown, but in many cases the condition remains

stationary and non-progressive for some years.

Death may occur from cerebral hacmorrhage( zimlick 26)

while in two or three recorded cases (saundby 34) the

patients have suddenly become drowsy and apathetic,

have sunk into coma and died. In other cases death

has occurred from tuberculosis or other intercurrent

affections. The case recorded by Umney ( 30 ) is

of especial interest. In this case the erythraemic

condition ¥/as complicated by chorea and extensive

thrombosis in the large veins returning from each of

the four limbs. Death was apparently due to ex¬

tension of the thrombotic process to the inferior

vena cava and the right side of the heart. The

case raises interesting questions regarding the

pathology of chorea.
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TREATMENT OP ERYTHRAEMIA.

Treatment is unsatisfactory, as indeed

must be the case when so little is known of the

essential nature of the condition.

Still much may be achieved by regulation

of the daily life of the patient and careful atten¬

tion to diet. Moderate and regular outdoor exer¬

cise must be insisted upon, as there is no doubt

that a sedentary mode of life aggravates the con¬

dition.

Excessive use of tea and coffee should be

avoided, and red meat should be sparingly taken.

The constipation which is so frequently a

marked and troublesome feature of the condition must

be met by appropriate drugs when other measures fail

to give relief.

While other treatment is being carried

out, the severe headaches may be temporarily re¬

lieved by such drugs as butyl-chloral and gelsemium,

which were used with much benefit in Case II.

FREE VENESECTION has in several instances proved

beneficial, and has at least temporarily relieved

the most distressing symptoms (Cautley 28.)This

benefit has been most marked in cases accompanied

by/
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by a high blood pressure, the polyoythaeraia

hypertonica of Oeisbock. in cases with a low

blood pressure little benefit has been derived.

SPLENECTOMY.

Complete extirpation of the spleen has

been tried, but has given most unsatisfactory re¬

sults and is certainly not to be recommended.

This operation has, in patients who have been sub¬

jected to it, frequently brought about a rapidly

fatal termination (Comminotti 59). The possibility of

the development of an even greater degree of poly-

cythaemia after splenectomy must also be kept in

mind.(Schupfer 60)

TREATMENT SY X RAYS.

This method of treatment has usually been

considered to be uncertain and on the whole unsatis¬

factory. There are very few cases recorded in

which any decided benefit accrued from the treat¬

ment .

In Case I.recorded here, however, one of

the most striking points in connection with the

case was the remarkable improvement, both in the

subjective symptoms and in the size of the spleen,

which followed the exposure to the X rays in the

early/
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early stages of the disease.

The polycythaemia, it is true, did not

appear to be affected to any extent, but the rapid

diminution in the size of the spleen and the equally

rapid disappearance of all the subjective symptoms

was most striking.

In the later stages when the patient had

not been under observation for nearly three years,

when the spleen had reached an enormous size and the

po^cythaemia had attained a very high figure, the

rays did not seem to have the same effect on the

spleen, but the subjective symptoms again underwent

marked amelioration.

It would appear, therefore, that the X rays

form a most valuable therapeutic measure, especially

in the earlier stages of the disease. It is, un¬

fortunately, precisely in these early stages that it

is so difficult to interpret aright the true signi¬

ficance of the clinical symptoms, as both polycy-

thaemia and cyanosis may be entirely absent.

TREATMENT BY DRUGS.

Excepting such treatment as may be bene¬

ficially employed for the relief of isolated symptoms

such as headache and constipation, drugs have very

little influence in the course of the disease.

OXYGEN/
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OXYGEN INHALATIONS, with the object of reducing the

cyanosis, have been lauded by some (Bonce), while

others have observed no benefit from their use.

It is generally believed that oxygen is

of very little value in cyanosis, as the atmospher¬

ic air invariably contains more oxygen than can

be taken up by the lungs under any circumstances

( Gibson 5.)

ARSENIC, as used by Turk, is usually regarded as

being contra-indicated, as it tends to increase

the polycythaemia and aggravate the subjective

symptoms. This latter effect was noted in Case

II. recorded here.

Geisbock ( 23 ) mentions marked improve¬

ment in a case of polycythaemia hypertonica after

a prolonged course of iodothyrin.

Begg and Bullmore ( 38 ) record great

benefit from large doses of quinine and inunction

of the red iodide of mercury over the region of the

spleen.

Iodide of potassium and the nitrites

have been extensively employed, but, while marked

improvement has followed their use In some few

cases, this result is by no means constant.

Bearing/
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Bearing in mind the possibility' of an

intestinal intoxication, lactigenised milk was era-

ployed in Case II recorded here. The patient took

1-5- pints per diem. Beyond a beneficial effect on

the somewhat obstinate constipation no result was

obtained.

It is natural to suppose that the coal-

tar derivatives are best avoided, bearing in mind

the tendency which they themselves have to produce

polycythaemia (toxic erythrocytosis).

comments/
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COMMENTS ON CASE I.

The two most striking features of this

case have already been sufficiently considered, so

that it is merely necessary to refer to them here.

The first of these was the existence of a
t

greatly enlarged spleen before any polycythaemia

made its appearance.

It has been suggested that this fact

seems to indicate that the cause of the splenic en¬

largement is chiefly increased functional activity,

the organ attempting to compensate for excessive

erythropoiesis by increased destruction of the red

cells.

The second feature of especial interest,

to which allusion has already been made, was the

marked beneficial influence exerted by the X rays in

the early stages of the disease. The fact that so

little benefit resulted from the use of the X rays

in the recorded cases in which this method of

treatment was employed, is probably to be explained

by the fact that the cases were too far advanced.

For, as was noted in the case under consideration,

the X rays ceased to influence the condition to any

material extent when the disease had reached an

advanced stage.

Turning/
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Turning now to other special features

exhibited by this case, the condition of the blood

was extremely typical. When the patient was last

under observation, the degree of polycythaemla was

rather greater than that observed in the majority

of the recorded cases. The average of the counts

obtained during the patient's last stay in Hospital,

and during the time in which he attended the Hospi¬

tal as an outpatient is seen in the following table:

AVERAGE LAST STAY AS AN
COUNT OP IN HOSPITAL OUTPATIENT.

Erythrocytes 9,224,000 11,320,000

Leucocytes 23,680 22,800

Polynuclears 73-8$ 79$
Eosinophiies 3$ 3$

On one occasion the red blood corpuscles

attained the extraordinary figure of 13,850,000, a

degree of polycythaemia which is only surpassed by

Koester's case ( 36 ).

Many of the usual symptoms of erythraeraia

were/
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ware absent in this case. There was no headache

and no vertigo: Constipation was never a trouble¬

some symptom. Vomiting was only present to a

slight degree, and completely disappeared after

treatment directed to the stomach and never recurred

Further, albuminuria, which is so commonly found,

was never present in this case.

The absence of free hydrochloric acid in

the gastric contents was an interesting and mis¬

leading feature, as, tafcen in conjunction with the

presence of a palpable tumour in the upper part of

the abdomen, it raised the suspicion of a gastric

carcinoma when the patient first came under observa¬

tion.

Regarding the primary factor at worfc in

this particular case in producing the bone-marrow

changes, it is only possible to theorise. When the

patient first came under notice, oral sepsis and

gastric disorder were prominent features of the case

If we apply the toxin theory to this case

and suppose that the unhealthy condition of the

upper part of the digestive tract gave rise to a

toxaemia which produced the bone-marrow changes,

these changes must have been permanent, since the

polycythaeraia shewed no tendency to return to the

normal/
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normal after the original focus of toxin formation

had been removed by medicinal and dietetic treat¬

ment .

It is interesting to note that, notwith¬

standing the existence of a high degree of polycy-

thaomia and great splenic enlargement, this patient

is now in excellent health and is actively engaged

in the pursuit of his calling.

comments/
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COMMENTS ON CASE II.

This case is an instance of the rare form

of erythraemia in which splenomegaly is absent.

Apart from this unusual feature the case was

extremely typical and exhibited in a marked degree

all the salient characteristics of the condition.

Turning in the first instance to the blood,

there was an absolute and persistent polycythaemia.

The average count of the erythrocytes was 8,920,000.

There was also a very great increase in the viscosity

of the blood. The leucocytes invariably shewed

an increase in their total number, the average being

12.400. of these latterthe polynuclear leucocytes

always shewed a percentage considerably above the

normal, averaging 79$. The eosinophiles were

similarly increased and averaged 3*7$. Apart from

the condition of the blood, all the usual subjective

symptoms of erythraemia were present in this case

in a marked degree. Headache, vertigo, vomiting

and constipation were all prominent features of the

case, and were the symptoms on account of which the

patient sought advice.

Albuminuria, which has been shewn to be

such a common finding, was present during the whole

of the patient's stay in Hospital.

There/
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.There was, moreover, no ascertainable

cause for the development of a condition of erythro-

cytosis. NO opportunity of examining the bone-marro^
in this case was forthcoming, but it is justifiable

to assume, from what observations in similar cases

have shewn, that it was in a state of abnormal

erythropoietic activity.

With regard to the primary causal factor

which, in this case, lit up the activity of the bone-

marrow, no source of a condition of toxaemia could

be found with the exception of the alimentary tract.

Thirst, vomiting and marked constipation

were present, all of which were greatly alleviated

by diet and such drug treatment as seemed necessary.

If the condition of the alimentary tract was the

source of a toxaemia bringing about changes in the

bone-marrow, then, as in Case I, these changes were

permanent, since the polycythaemia persisted after

the gastric and intestinal symptoms had been relieved.

No treatment, other than that employed for the relief

of the gastric and intestinal symptoms and the severe

headaches, proved of any value in this case.

iodide of potassium was given, but no result

was obtained from its use. The fact that the blood

pressure fell gradually while the patient was under

the/
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the influence of the drug was no doubt due to the

circumstance that he was then at rest in bed. The

blood pressure resumed its former level, when the

patient began to tafce some exercise.
i

Arsenic, even in the minute doses which

were used, undoubtedly aggravated the subjective

symptoms.

lactigenised mills:, as already mentioned,

helped to bring about a mora healthy condition of

the digestive tract, but, further than this, nothing

was gained by its use. The patient left Hospital

with his subjective s3Tnptoms completely arrested,

and at the present date he is in the enjoyment of

excellent health, but the polycythaemia still persist

CONCLUSIONS../
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CONCLUSIONS.

Although it may be a matter of great difficulty to

exclude the presence of conditions which might give

rise to an erythrocytosis, yet, if the post-mortem

examinations, in which no such conditions were found,

are considered, it must be admitted that cases of

erythraemia, as defined here, do exist. It will be

seen that only a very thin line divides cases of

erythrocytosis and cases of erythraemia, a line

which may disappear with increased knowledge. For

if it were known that some toxin or other was

always the exciting factor in erythraemia, and if

the nature of these toxins were certainly known th®

cases of erythraemia would become cases of erythro¬

cytosis and the toxin would stand in the same relation

to the bone-marrow changes in the one case as pul¬

monary stenosis does in the other. The only true

cases of erythraeraia would then be the congenital

erythraemias in which the marrow retains its foetal

characters.

Passing to the more practical aspect

of the subject, the most important conclusion in

the light of our present knowledge which forces

itself/
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itself upon us from a consideration of the cases

recorded here and especially Case I, is that an early

diagnosis is the first essential if treatment is to

be employed to the best advantage. It has been

said that theprognosis of erythraemia is ultimately

bad, but if the disease is recognised early and if

X ray treatment is at once adopted and systematically

carried out a fatal termination may be avoided for

many years. Such an early diagnosis may be difficuli

but it is in no way impossible; and a careful

consideration of the symptoms together with an ex¬

amination of the blood from time to time will almost

certainly lead to a correct interpretation of the

condition. To the interesting question of the cause

of the splenomegaly, around which so much controversy

has raged, reference must again be made. It has

been tentatively suggested that the cause of the

splenic enlargement is increased functional activity

of the organ. Naturally no dogmatic statement has

been made, since the evidence adduced by a single

case cannot be considered to settle the question

once and for all.

But at the same time special Interest and

possibly special value may with justice be claimed

for this case, for the opportunity which was present

in/
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in this case, of observing the initial stages of

the disease never arose in any of the cases recor¬

ded in the literature.

With reference to treatment, we must

necessarily, in the present imperfect state of our

Knowledge, apply our energies to holding the dis¬

ease in check. And with this in view the X rays

employed in the early stages must be our sheet-

anchor until increased Knowledge throws further

light upon the true nature of the disease .

table/



TABLE shewing the blood counts in 67 of the recorded cases of ERYTHRAEMIA and

also the age and sex incidence.

RECORDED
BY

'R.B.Os. W.B.Os. POLY¬
MORPHS

EOSINO-
PHI LES

AGE SEX

ANDERS J.M. 6,960,000 80,000 chiefly - 85 F

• * 7,400,000 18,600 73<f<> - 31 M

COLLINS J. 9,800,000 - — - ' 84 F

McKEEN S.F. 9,380,000 9,000 - - 53 M

RENDU & WIDAL 6,800,000 6,000 - - - M

MOUTARD MARTIN
4 LEFAS

8,800,000 31,400 - - 49 F

VAQUEZ H. 8,900,000 8,000 - - 40 M

n 8,600,000 - - - 48 M

CABOT R.C. 10,460,000 80,000 - - 46 F



RECORDED
BY

R.B.Os. W.B.Cs. POLY¬
MORPHS

EOSINO-
PHI LES

AGE SEX.

CABOT R.C. 13,000,000 10,600 _ - 49 F

OSLER W. 9,953,000 4,000 chiefly
i

44 M

V 10,300,000 30,000 -a CO
1

35 M

n 11,616,000 5,100 59$ - -■ —
.

» 8,350,000 3,300 - - 46 M

PURVIS STEWART 10,333,000 34,000 94$ —

i

53 F

BEGG C. & BULL-
MORE H.H. .

j 6,850,000
i

11,300
i

j
77-3$

I

47 F

PETHYBRIDGE W.L. 8,380,000 13,000 73$ - 67 M

SAUNDBY R. 9,000,000 8,000 - 48 M.



RECORDED
BY

R.B.Cs. W.B.CS. POLY¬
MORPHS

EOSINO-
PHI LES

AGE SEX

83.

SAUNDBY R. 8,320,000 11,800 - - - M

RONALDSON R.M. 9,175,000 8,800 74»
1

62 F

SAUNDBY R. &
RUSSELL J.

9,000,000 8,000 -

i

i
' 1 55 M

HUTCHISON 8c
MILLER

8,000,000 22,000 82 * 8^ 3 * 870 45 M

RUSSELL J.W. 8,500,000 7,000 75$ - 21 F

CAUTLEY E. 9,140,000 91,000 37 • 7$ - 47 M

OSLER W. 9,700,000 24,000 7.3' 6$ 4'8$ 54 M

UMNEY W.F. 11,500,000 17,000

-I -

- 34 F
1



RECORDED
BY

R.B.Cs. W.B. C S. POLY¬
MORPHS

1

EOSINO-
PHI LES

AGE SEX

BREUER R. - — - - 52 F

ZLIMLICK A.J. 9,240,000 20,100 85$ — 32 M

WEBER & WATSON 9,000,000 12,000 82*4$ - 58 M

WEBER F.P. 7,536,000 4,000 81$ - - -

84. GLAESSNIR K
( 61 )

10,000,000 7,000 - - 44 M

HERRINGHAM .

W.P.
. 7,630,000 8,000 64$ 2$ 38 F

HANN R.G. 7,270,000 - - - 18 F

ASCOLI M. 7,200,000 15,000 - - 20 M



RECORDED
BY

R.B.Cs. W.B.08. POLY¬
MORPHS

EOSINO-
PHI LES

AGE SEX

•

lO
CO

MoQUITTY W.B. 9,500,000 15,000 46$ - 68 F

KIKUCHI 6,215,000 - - — 47 F

TURK W. 7,500,000 - - - 43 F

W 8,000,000 - - - 35 F

» 9,080,000 93,000 — - M

If 10,107,000 34,600 83$ 6'8$ 36 M

n 9,965,000 33,800 90$ - -' F

tt 9,445,000 19,000 85$ WW 60 F

if 9,670,000 96,700 84$ 4$ 44 M



•

CO
CO

6 -<

RECORDED
BY

R.B.Cs. W.B.C3. POLY¬
MORPHS

EOSINO-
PHI LES

AGE SEX

tOhk w- 8,380,000 16,500 92 • 5$> - 33 F

* 7,364,000 12,100 - - 35 M

COMMINOTTI V. 7,200,000
*

6,000 — - 33 F

LOMMEL P. 8,600,000 . — - - 42 M

» 7,500,000 10,000 — - 40 M

AMBARD and
FIESSINGER

7,800,000 — - - 40 F

BLUMENTHAL R. 11,450,000 16,300 - - 31 F

L6'W J. & POP¬
PER h, ( 62 )

9,300,000 23,000 - — - F

PFEIFFER W. 8,300,000 14,200 - - 36 M



RECORDED
BY

R.B.Cs. W.B.OB. POLY¬
MORPHS

EOSINO—
PHILES

AGE SEX
.

PFEIFFER W. 7,500,000 10,100 — - 37 M

KOESTER G. 13,600,000 11,600 - - 44 M

WEINTRAUD W. 3,272,000 9,200 - — 40 M

00 w 9,024,000 54,600 - — 41 M

» 10,500,000 9,800 - - 45 M

ROSENGART P. 10,000,000 12,000 — - 41 M

SENATOR H. 6,950,000 12,500 86 *4$ 2*9$ 58 M

n 7,316,000 5,600 73*8$ 3*5^ 40 M

BENCE.J. 10,340,000 12,500 o00 6*7<j 43 M



RECORDED
BY

R.B.CB. W.B.Cs. POLY¬
MORPHS

EOSINO-
PHI LES

AGE SEX

BENCE J. 7,300,000 6,400 to00 4 'Gj 45 F

M 8,350,000 8,400 - - 49 M

GEISBOCK F. 10,600,000 14,750 - - 54 M

n 9,100,000 1,080 - - 51 M

w 6,100,000 — — - 55 M

w 11,390,000 - - — 64 M



89.

On analysing this series of 67 oases of erythraemia

it is found that the average count of the red blood

corpuscles is 8,715,000 per cubic millimetre. The

leucocytes average 15,600 per cubic millimetre, the

highest count being 91,000 and the lowest 1,080.

In those cases in which a differential count was

available, the polvnuclear cells were found to

average 73-72$: the highest percentage in the series

was 94^, the lowest 46<y. The average percentage of

eosinophiles was 4-3'p.

The age incidence in the series varied

from 18 to 68, the average being 43*3.

As regards the sex incidence 60$ were

males and 40^ females.
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