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Prom the time of HIPPOCRATES, Pulmonary Haemorrhage

has occupied a prominent place as a symptom of Pulmon-
Y~) O "f" T r* ^ (~i

ary Tuberculosis, Hippocrates/that, Phthisis developed

after a Haemorrhage, and naturally concluded that

Phthisis was the result of the Haemorrhage, He spoke

of Phthisis ah Haemaptoe, and this view was held

until the time of LAENNEO and LOUIS,

Conditions causing a discharge of blood from the mouth

include Heart Disease, Cancer,Aneurism, Arterio-sclerosiS

Vicarious Menstruation, Lesions of the Air Passages,

and Gastric Conditions-but the vast majority of Haemorr¬

hages are due to Tuberculosis,

Today it is more and more evident that, in a case of

Pulmonary Haemorrhage,the evidence must be very strong
J

to support any otherdiagnosis than that of Tuberculosis,,

PATHOLOGY

.In early cases a localised Hyperaenia has been suggested

by PLIFT and by ANDERS, Anders arguing that the coming

of Haemorrhage after active exertion supports this

View.

Most probably there is this Hyperaemia, plus a weaken¬

ing or erosion of the small bloodvessels. She writes:-
" He must recall that Ala Branches.of the Pulmonary

Artery are Terminal Branches: if the calibre of one of -

these vessels is lessened as the result of a Perivascular

Tubercle, and protrudes into the Lumen, the Blood-press¬
ure is lessened at. the narrow part, and a rupture follow "s



Early Haemorrhages are always venous, though the "blood

is "bright red, and this is probably true of the majority

of Haemorrhages, the only exception being from Arteries

which form part of the wall of a cavity,

In all forms of Tuberculosis of the Lungs, whether of

arterial, air, or lymphatic spread, there is in

association with the Infiltration Hecrosis,Caseation,

and Congestion of the surrounding tissue? and this may

shew Oedema, Haemorrhage, or the recurrence of an

Exudate in the air spaces — a condition resembling

aoute Lobar Pneumoniae

This should be remembered in relation to the great

frequency of Haemorrhage, estimated by WILLIA1IS as

hy WALSH as 81^, and by POX as 51^, the mean

being somewhere between 40f &

In my records of both History and Clinical observation

the number of oases with Haemorrhage came to over 6'C

Of these oases of Haemorrhage a very small percentage

were cases witn Cavcty formation. In one casewith
i

repeated haemorrhage we thought he must have a small

oavity under thickened Pleura, On post-mortem, we

found the thickened Pleura; the lung tissue presented

no cavity, but very considerable Congestion & Oedema,

In the majority of cases of earlyiiaemorrhage, the cause

must be acute congestion, while in the more advanced

oases, acute and chronic congestion— due to pulmonary

stasis, set up by the failure of the heart,and the

immobility of the lung where there is much fibrosis

and adhesions — must form the cause in all cases where



cavity formation is not found.

CAUSES of HAEMORRHAGE, therefore should be reckoned as:-

1. Ulceration into a bloodvessel early.

2. Engorgement and rupture of capillaries, giving rise

to oozing from the lung tissue into the Bronchioles.

3. Later ulceration in a cavity, involving bloodvessels,

oozing from the wall of a cavity, bursting of small

aneurisms in a cavity,

4. Rapid softening, involving large areas and blood

vessels on the way.

It is recognised in the Pathology of Tuberculosis that

the tuberculous focus itself, except in acute cases,

tends to become non-vascular by obliteration of the

bloodvessels.

Prom my own observation in taking the history of patients
»

and examination at the Dispensary, and" in the examination

of Sanatorium cases, the most important factors are acute

and chronic congestion.

At the Washington Congress on Tuberculosis in 1908, Dr.

Myer Solis-Cohen of Philadelphia read a paper, which he

called a Preliminary Investigation on th® COAGULABILITY

of the BLOOD in Pulmonary Tuberculosis.

The reading of his paper directed my thoughts to this

matter, and as I held the positioh of Superintendent of

the King Edward Sanatorium, British Columbia, I had
*

several opportunities of studying this matter.

The whole question of the Coagulation time of the blood

in relation to pulmonary haemorrhage had not been touched
and even in the above-mentioned article, no definite



conclusions were attained.

Dr. Solis-Oohen used a method of measuring the coagulation

time, which was a modification of KILIAH's method. I had ■

to use a modification of Dr« T.ADDIS*s method, as I had

the materials at my disposal. In Dr. Addis1s method, the

chamber in which the drop of blood is observed is circular

and is filled with mineral oil at a regular temperature.

The drop of blood is suspended in the oil from a truncated

glass cone, and a current of oil is made to impinge tangen

-tially upon it. He thus used a moving current of oil run-

ning through the chamber.

Instead of this, I used a Jacket to keep the oil at body

temperature, and, instead of the current of oil, I used

an electric buzzer, which,moving in the oil, acted it

as the propellor of a boat acts on the water, thus causing

sufficient motion to make the corpuscles fcotate smoothly,

quickly, and continuously, although the drop remained

stationary.

The electric buzzer dipped into the oil, and could be

started or stopped at will. In this way I made over 100

examinations of the blood of tuberculous patients, and,

of these, 21 were cases with haemorrhage, several with

severe haemorrhage.

Most observers have found that the average coagulation-

time, taken by such a method, is, in the normal individual

7-| minutes. Dr. Addis gives 4 conditions which must be

fulfilled by any method, namely

a. There must be a uniform method of obtaining the blood.

b. The temperature must be the same during each experiment
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c. Theamount of contact with foreign bodies must be equal

and always the same.

d. The end point must be clear and definite, and such as

always to indicate the same degree of coagulation.

It will be seen that the first three of these conditions

are easily obtained, while the fourth is a question which

is settled! by each observer for himself, as it is a quest!

-on for each individual to take the moment of the settling

to rest of the corpuscles.The buzzer which I used to make

the oil in the chamber move, and thus give to the corpusc¬

les their motion, could b© mollified to give a greater

o<9cilation, or a less, as I wished, and thus I was

enabled to determine not only that the corpuscles had

settled, but that the clot had reached a definite degree

of firmness. This point, I am sure, is important, for in

certain blood conditions you may get coagulation, while

the clot may not be firm and tough at all --in fact,

non-retraotile. *
v

When a drop of blood is put on the truncated cone, or on

to an ordinary slide, with two cover glasses cemented on,

one can observe the clot by the ordinary low power of the

microscope.

In ordinary cases the serum is seen to be extruded, until,

in about five to seven minutes, coagulation of the

oorpusoles has taken place, and the serum is seen to form

a layer on the periphery of the clot.

The inside of this serous layey,which has been extruded,
seems to be the toughest part of the clot, for, when you



pierce through, with a sharp needle, the serum is again

extruded, and,immediately after, the wound you have made

seems to retract "bach into the centre of the olot.

The serum extruded is not pure serum, hut has many

corpuscles in it, and,when the capsule of serum is pierced,

you can watch the serum with a few corpuscles, which are

still free, running out through the wound in the capsule

of the clot.
/

It is this power cf RETRACTILITY, • which, EAYEM pointed

out,is missing in Purpura, Malaria,and some infective

conditions, in which the serum separated hut slightly.

I found that this lack of retractility was observed in

several of the more cyanosed cases, hut whether it had

any relation to the actual plethora present,or^he higher

viscosity of the blood in these cases, I could not tell.

Inhere there is 'actual plethora,increase in the specific

gravity of the blood, and increased viscosity, an increase

in leucocytes or erythrocytes may be the explanation.

That there is also a change in the serum seems indicated,

as, where there is lessened retractility of the olot,the

blood platelet count is low; and, as the blood platelets

are considered by most observers to be artefacts produced

jbnrthe process of examination, this would point to a

change in the serum. Such.was my.opinion in 1910.
Further, to me, the toughest part of the clot was seen to

be at the junction of the serum outside with the mass of

corpuscles inside,and this is exactly where artefacts

like blood platelets formed from the serum would collect.
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It is a question of the formation of fibrinogen, not

necessarily merely coagulation. The amount of fibrin

ferment in the blood depends upon the number of Leucocytes

according to STRASSAEO and EILLOR.

FAYEM found that in Pernicious Anaemia and in Purpura

Haemorrhagic^, Malaria, and in other infectious diseases,

the serum failed to leave the clot, or separated but

slightly» There is great significance in this, for Dr.

Wm. W. DUKE of Kansas City, in an investigation of

Purpura Haemorrhagica, found that, although in all his

cases the coagulation time was practically normal, the

olot did not retract normally, while the bleeding time

was sometimes two hour's, against a normal 5 minutes

coagulation time.

The point,then, was to tell whether the clot was of the

nature of thrombus. Dr. DUKL gave all the credit of

thrombus formation, as against mere coagulation, to the

blood platelets, finding that a normal count of blood

platelets was 200,000 to 400,000, and that in cases with

a very long bleeding time, the platelet count would fall

as low as 1,000.

Diphtheria Toxin and also benzol will cause this peculiar

-.ity of prolonged bleeding. Dr. DUKE contended that this

was due to reduction of platelets. ^at time
A ' •. ; - _ . .-j v

I did not carry my investigations to platelets,' for what

I wanted to find out was whether the clot, When formed,

Y/ould be of use in stopping bleeding, and I believe that
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this could ho determined by the microscope. In Addis's

method, the coagulation time was taken as the time elaps-

ing between the moment the finger or lobe of the ear was

pricked and.the time at which the corpuscles ceased to

flow.

Using the electric buzzer to cause the motion in the oil,

and detecting the cessation of flow of the corpuscles

under the microscope, I found that the average time taken

in 100 cases was between 5 and 8 minutes.

In cases of slight Haemorrhage the time tended to get

shorter -down to 5 minutes„ In other cases the time of

clotting took as long as 10 minutes for no apparent reason

It appeared, however, that, although in nearly all cases

the coagulation time was normal, the behaviour of the

clot differed markedly in some oases.

In nearly 8,11 oases, after the corpuscles ceased to move,

the clot was practically motionless, while in the others,

especially where the oil was made to move mare violently,

the clot shook, and it appeared to be much less firmly

held towards the oentre.

Such observation is necessarily so much a personal matter,

in which 1 felt that the imagination had a part, that at

first I questioned its significance. However, on going

through a number of tests, I felt that it could only be

explained bjr the assumption that this clot, was lacking in
re¬

tractility, and that in all probability, owing to an essen

-tial part of the process, namely the coagulation of the

fibrinogen, plus leuoooytes, red cells and blood platelets



did not form an adequate clot, even when the time was

normal. Retraction did not take place, and this oould be

detected after the corpuscles had ceased their flowing

motion.

In one case cited by Dr. Wei.V/.DUKE, observed at Dr.

ROMBERG'S clinic, the patient, a woman with Rhthysis,

with consolidation of both lungs with possible cavity

formation, had prolonged bleeding time, a normal

coagulation time, a diminished blood platelet count,the

platelets increasing as the bleeding time got shorter.

Amongst the serious oases of Haemorrhage that I examined,

there were only two where the Haemorrhage was in any way

severe. In these two cases, coagulation time was normal,

while it -appeared to me that the blood clot was non-i

retractile. Further, In one case, Haemorrhage continued

every night for a week, and approximately the same

quantity.
/

I was not able to carry my investigations further at that

time, and not until 1920 did I have the opportunity to

proceed.

My conclusions at that time were:-

1. Coagulability was normal in most early cases.

2. That Haemorrhage, such as stained sputum, increased

coagulability,

3. That certain cyanosed ca'&b'Sye' , with increased red celi^

and high viscosity of the blood, appear to have greater,

likelihood of severe Haemorrhage, and that in these

coagulability was inadequate.
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Lately I have had an opportunity of verifying my previous

observations. In the Autumn of 1920 and the Winter of 1920-

21, I have made extensive observations of oases of Haemorr¬

hage, and of other cases of Pulmonary Tuberculosis„

In the first case, H.C., a soldier, demobilised after long

active service, developed very active Tuberculosis in the

Right upper and middle lobes. Very extensive and terrible

Haemorrhages occurred every night for one week, varying

in quantity from 2 02, to 10 os.

His blood appeared normal previous to Haemorrhages. Red

calls were'normal, while the Leucocytes were not increased

to any axtent, and did not vary mor9 than from,7000-12000

during the day. Coagulability slightly —

T.B. in the sputum, however, increased rapidly as Haemorr-

hages occurred. Many treatments were tried, but only after

the first fill of Artificial Pneumo-thorax did the bleeding

stop.

This treatment has been carried on now for 5 months,control

-led by X-ray examinations. Its effect on the blood has benw

at first to cause an increase of Leucocytes, from 7000-1200O

before Haemorrhages, to 37000-42000, the larg9 majority of

Leucocytes being Lymphocytes large and small, and large

Mononuclears. The Blood Platelets have also markedly

increased. There is also a more marked deviation to the

1ef t (Arneth's count).

Thus:-



0A3E I, H.Oo, aet.32, Policeman,Admitted 15/9/20.
Glass II-#-+ , Oonsol. & Softening Rt Upper & Mid. Lobes.

Pneumo-.Th.orax Treatment 12/10/20 — 26/2/21.

Date Remarks L9U0. Lym.Mon, 1 2 3 4 5

12/10 Haemorrliage 3ev. 7000-
12000

f
\

§ ■ ■ . . i
■ (

6 52 30 10 2

15/10.Haemorr severe |

17/10 Haemorr, severe
'' 1

1
1

19/l0 Haemorr. severe
O

-

:
I

' 1 i '

f

2l/l0 Stains in Sputum
■ :

|
|

6/11
11a.ma
j'9/ll

7000

.

4
1

6
r

28

34

38

49

35

18

O

O •

¥Sr

19/11 12000 28 38 38 6 0

23/11 19/ 29/

24/11 10/ 50/ 20 46 21 2 2

21/12 20 jo 54/ 48 42 9 1 0

12/l/21 ISnoon
4 p.m.
8 p.m.

13,500 15/
19,000 15/
14,400 13/

16/
18/
18/

29
34
37

51
46
44

18
18
19

2
2
9

0
0
0

20/1 2.30 p.m. SI,000 21/ 14/ 29
r

48 23
'

0 0

30/l Eesinophils -J-
Mast Cells -j—
Platelets —*

27,000 34/ 26/ 41

; '

38 18 4 0

9/2 (Day after P.-£«)
5 p.m.Temp down 100-90.2

6Eosin., My<3lo«» 33,000
large Mono, &
large Lpnphocytea

18/
.

60/ 45

f -S

.

35 14 4 2

10/2
10a.m.'
14/2 Temp up to 100
noon again
18/2
5 p.m. Temp normal

No P.Th,

36,000 12/

22,500 20/

42,000 30/

i 1

41/

29/
.

;

41/

-J

.

23

42

:

40

45

48

32

28

10

5

4
.

I • I
0 ;

| |
I

0

0

0

Coagulability ^till -



In this case, then. Increase in Blood Platelets,Increase u

in Mononuclears, and Greater Deviation to the Left, were

associated with lesser activity of the disease, and more

adequate Coagulability of the Blood.In fact, it was noted

that when the lung was allowed to distend, the Leucocyte

count fell, and the daily swing increased, while the

deviation to the left was leas marked. The coagulability

was not modified, however$ as much as the leucocytes.

At about the fifth month the deviation to the left appeared

less marked, as the case became more quiescent, the temp,

and pulse remaining normal.

In this case I was impressed by the fact that, while bacill

and elastic tissue diminished in the sputum, the coagulabil

-ity did not improve as much as in the cases with a lesser

Leucocyte count. He appeared?, to be an extremely active

case, calling for a maximum response on the part of all

the constituents 'of the blood and cell-producing struct¬

ures.
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GASE II ,P.H., Miner,
Olaaall +

Softening of Right uppor & Middle Lobe.

Before Treatment, Leuoo. 6,000. Coagulation slow.
- Blood Pressure, R 142, L 142. Temp 100, Pulse 100 Sput.gHE

Date, Remarks. Leuc. L&tui 4 Lion. 1 2 3 4 5

10/lO/2O $efore Treatment 6500
'

i

i j
2 33 31 31

V

3

H/lO/20

18/10/20
i 1

B.P, after R142
L122

|

12000

j
. ;

j
j

1

|

,

0 21

'

:

40 2*fafZi 7

3/11/20 B.P., R.112 L130.
Sputum

8000
!
;

4
32

17
38

48
27

28
2

4
1

»
. j B.P. 120 & 120

large mono-n.-h
> 1'

.

! :
■

|

8 36 24 28 4
e

18/11/20
■

•

16/ 28/ 22 43 24 8 3
1

19/11/20
•

.

.
15/ 18/ 24 46 19 6

.

1
5 j

|
j20/11/20 ! ■

. ■ ■

.

21/ 9/ 26 42 26 6
,

i

0 !

25/11/20
I *

'

... ■ •

12000 20/ 16/ 18 39 43 7 1

124/12/20 20/ 22/ 23 33 23 12 1!

1/2/21

n/2/21
s

\

f
Leuc's transition\24000
■al & Vacuolated

{ 27000
Ooagulation normal
Temp 99,_Pulse 76,
Sput .31 in 10 days

!llegative T.B.

20/

15/

30/

13/'
.

22

12

47

*

19

44

■-
.

12

13

0:
01

j

I
1

Patient
1

i
is -working at a light jot

1'.. ' / '

in a pit, and getting refills.We
| r - • •-' '
?.

do not approve,for treatment has
1

only lasted § months, but family

| affairs

I

compel,.

: ;

J
l
1
b

.•—4
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OASE III-f~i J.?., Miner,

Glass 111+, Softening Right Lung, Infiltration Left Apex.

52 Pneumo-Thorax Treatments. Not seen before start.

Date Remarks Leuc. Lym.Mon. 1 2 4 5

p/ll/20
26/11/20

27/11/20

27/12/20

7/l/21 2 p.m.

24/1/21 3 p.m.

25/1/21 Reds- 7,500,000
H.g. 125/

3/2/21 11 a.m.

14/2/21 3 p.m.
f :

24/2/21 4 p.m.

Coagulability •f* +*
all the time.

11000 11 35 29 19 6

18000 39 39 17 32

15000 8/ 25/ 24 37 37 2 0

20 47 24 r 9 0

25000 31/ 12/ 31 42 21 7 0

24000 15/ 36/ 24 50-23 3 0

15000 51/ 9/ 30 47 17 6 0

30000 21/ 21/ 21 41 27 12 0

24000 25/ 11/ 12 41 34 13 0

25500 23/ 14/ 14 62 29 6 0
1 i •! J \ I f
•j - *' - J |
'f j . f • • I I
I i P I ■ • I P

spnoea marked,
otherwise well.

X-Rays, Complete
collapse of Rt lung.

Sputum trace negative,

Case exhibits marked Ooagulability with Dyspnoea,'

Collapsed fibrosed lung, and absense of active

Disease. The leucocytosis is probably due to the

squeezing of the lung, as increase occurs always

after Pneumo-thorax treatment, and patient feels

very miserable after a fill.



CASE IV.

E.N. Glass Whola right lung softening.

Haemorrhage only staining. Coagulability

Admitted 3rd Gept 1920.

Date Remarks 'Os"! " •*"»

II/9/2O E.p. k.150, L.150.

4/9/20

8/9/2O E.P.- R.145,L.125

|7/9/20I

4/II/2O B.P.- R.145,L.130
Sputum,

19/11/20

2O/II/20 B.P., R 130, L 120,

25/11/20

11/12/20

7/l/gl
I f '• -1

31/1/21

19/2/21 ^9E1P 101.00
20/2/21 25§ Effusion

Q1 25S Fluid removed
1 p.m. Pn.-Th„
* p.m.

Leuo.Lyn. Mbn.2l £ 3 & 5

0 18 30 40 14

5 6 33 33 23

12000 3 14 28 43 12
16 9 31 20 24

4 16 35 37 8

10/ 27/ 20 45 25 5 5

10/ 26/17 36 19 8 3

13000 23/ 4/ 14 43 48 12 2

23/ 32/ 16 26 30 19 9

25000 29/ 29/ 32 28 24 12 4

21000 18/ 5/ 22 47 27 7 0

12000 29/ 6/ 29 40 26 3" 2

15000 19/ 19/ 33 44 19 30
'©/3/21 3 p*-m. Temp normal 22500 29/ 1,0/ 1<0 38. 3<M7' 5"

Patient improving since effusion, and coagulability
is improved, Mononuclears tending to remain

increased. Temp, fell from 101 to 99 after

effusion and removal.
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OASE V. EaT0P0, aet 25, a miner, admitted 23rd Sept,/20
died 3rd March/21

Class III ~f~, T.B., Consolidation and softening left upper,
and dense hand forming in upper lohe,lower
part. Pleural adhesion.

Date Remarks Leuo. Lym.Mon. 1 S 3 4 5
1920

11/12/
33/1/21
5/i/21
.36/1/21

:7/l/21

18/1/21

Mast cella &

pigment cella.

10/ 12/2 937 840
1 I . I I [ I
21000 3/ 17/ 28 40 12 0 0

15000 13/ 12/ 45 46 9 0 0

'12000 7/ 10/ 48 43 9 0 01

Pn.th., only compress
-ing lower third of
lung.

11 a.m0, Mast cells24000 4/ 20/ 51 39 9 1 0
& eosinophils.

j 8.30 p.m. 15000 \

noon .15000
11p.m. 7 os Haem.

/ 29 48 19 2 0

15/2/21
II

26/2/21 Platelets-r++.Clot 19500
full of spaces, •+- |
platelets,& white
cells. Ho retractility
Ho contractility
Clot is soft, shaky,
and friable. Elood
runs quickly & clots
suddenly.

Death, Just before,

a smear, wit

elide.

coagulation was nil; blood only

ti serum extruded all over the

N.B. Pneumo-thorax inadequate, because of adhesion.

Leucocytes. Ho great increaseHo increase in

in Mononuclears or Lymphocytes.
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a h aot 25, Soldier & Miner. Family —
CASE VI. *'

no history of Haemorrhage. T.B.-h '

Consolidation & Softening whole lit.Lung.

Remarks Leuc, Lym.jli'Ion, 1 2 3 4
_

18/10/20Obag.- -. Temp,100 11000 6 41 33 20 °i
r

12/11/20 12/ 23/ 44 38 18 0
1

0

20/12/20 Pn-Th.treatment
started.

22/12/20
Transitional cells+H

i
22/

18/

11?

20?

5 43 35

37 37

19

22

3

3

0

0 S

23/12/20 5/ 27? 38 36 21 8

7/l/21 imall & large Lym's,
&large Monon*spa'ss
.Into one another.
Transitionals & in¬
crease of Eosinophil

25000
1 !

"

.j

L ■ 1r1
O O

14/ 35? 51 38 11 0 0 j
1
t

!
lG/l/21 12 noon

4 p.m.
7 p.m.

15000
16500:
12000)

|

16/
21/
15/

4/
5/
8/

§ : ; i f
28 43 27 2 0
26 46 25 3 0
20 42 29 9 0:

j!
]
H/l/21 9.30 a.m. 12000 21/ 3/ 26 45 24 5 01

E

;

■ ■ -

23/1/21

23/1/21

Trans it ionals -f-
Blood platelets-f-

1

16000

13000

15/ 16/

10/ 13/

58 29

44 39

11

16

2

1

0 f

0
-

3/2/21 . 13500 21/ 15/ 31 50 16 2
1

0

j 7/2/21
-

19/2/21

Blood platelets
numerous

1

12000

16500

13/ 6/ 24 55 22 2 0
1

N.B.,

1.Great

j

! 3'. i
improvement in general condition; up and about

r

9

2 Colour- Red Cells & Haemo-globin improved.
3.No great increase in leucocytes.
4.Continued deviation to the left, with improvement.
5.Softening diminishing. Sputum diminishing*
6,Blood platelets -h as time goes on.
7. Coagulation slightly subnormal at first, later normal.

Apparently not an extremely active case.
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GASE VII W.A.,aet 27, Soldier & Miner. Family History, ~j-~t~

Gorisolidation & softening whole of Right Lung.

Leuo.Lym. Mon. 12345Date Remarks

5/11/20
9/11/20
22/II/2O Pn-Th treatment

started.
■23/11/20 11 a.m.
i
26

12000

7000

38 38 16 8 0
| •

12 46 32-8' 2

/11/20;
27/11/20
I I
I I
I 4/12/20
i

, !
23/12/20 Temp, now normal

24/12/20
29/12/20
4/1/21 Pn-Th.,Temp.100 aft&yl2000

| 6/2/21 noon 21000

% 21$ 34 34 26 6 0

8$ 18$ 40 36 21 2 1

10000 12/ 21/ |30 45 22 3 0
'

12000 20$ 15$ 29 33 30 3 1

23000 14$ 36$ 21 4-5 19 14 1

27000

V

r 9/2/21
14/2/21

11$ 19 50 28 5 0

13$
!

23
.

43 30 S 0

14$ 9 44 32 15 0
Temp, normal.

Temp.normal now. 14000 2

J ! i M : 'Coagulability always below normal, and at 14/2/21
olot still lacking 3in contractility. Blood platelets

^ , but clot never firm so far. Patient is
\ \ 1 \ i
jimproving steadily, and now on exercise, although

'

- !
at the beginning of treatment he looked as if he

would only live a few weeks.

113/3/210oag.now only - Retractility , I'kere is '^Certainly

marked- improvement lately, but still sr
1 i 1 ! i
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In the following case, that of Mra.A.H., there is a History

of extensive Haemorrhage, and locally extensive diseo.se of

the right lung. She appears plethoric, not cyanosed,however.

The blood was never higher than normal in Reds, and never

increased in viscosity,

Pneumo-thorax treatment caused the usual Leucocytosis, and

the increase in her appeared mainly Lymphocytes. Coagulating

time was slightly longer than normal. Coagulability was poof

the clot being soft and non-retractile.

Blood Platelets were exceedingly numerous, at times more

than others:- this when examined by fixing by Leishman's

method.

In fixing by heat, platelets were much less numerous, and

large mononuclears more numerous, with apparently a greater

deviation to the left, than in the cold slide.

In this case I observed Mononuclears and Transitional Cells

and Polymorphs breaking up into Blood Platelets. This is

verified by my colleague here. This phenomenon was found

only when fixing with heat. In the cold slide the Platelets

were not so placed, that they could be derived from any cell

in particular.

The points of interest in this case were:-

1. Ho increased Viscosity, at times

3. Poor Coagulability,

3, No great increase in large Mononuclears.

4. Deviation to the Left not marked.

Case responded'very well to Pn.-th. treatment. The infectin
did not appear so active, and the ability of the blood to
alter its coagulability was the most marked feature. The
patient being a woman, Menstruation may have had a modifying



-30-

OASE VIII. Mrs A.H.-j- admitted l/7/g0.
Glass Whole Rt.Lung softening.

Haemorrhage -f-blg.

Date Remarks

|24/l0/20 Pn-Th treatment
started.

1 A

22/101/20
; 2/11/20

j I Sputum
H/ll/20

:23/ll/20 Mast cells 3/
3/12/20

! i
26/1/21

12/2/21 Coagulability —

12/2/21 3 p.m. hot slide,

16/2/21 Coag.—

21/3/21 :
Hot slide
!Cold "

Leuo• Lym.Mon. 1 2 ^ 3 4 5

8000-
12000

8000

6000

10 30 33 21 5

29 36

op4 pflt;£-JjO (Lj O j\>

i°36/ 14/
13000 25/ 15/
15000

12000

9000

;10 29

8 41

14 44

17 35

8 45

30 26 4
29 6 0

28 25 8

32 17.2

30 10 2

33 13 2

35 12 0

18/ 14/ 7 49 28 14 2

26/ 11/17 44
20/ 15/12 46

37 11 1
32 10 0

li.B. Ho increase in Leucocytes. Platelets always
■ t ,

very numerous.

Temp, very easily elevated, when lung expands two

;to three weeks after fill. Temp falls at once after
t . ■ •

jPneumo-thorax treatment. This points to strain when
I , . , . ' "| .

lung is actively 1 expanding, and strain on coagula¬

bility. Patient doing well, so long as lung is kept
1 . 1 . » ' i . t .

collapsed.

14/3/21. Coagulability at this date Temp, normal.
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CASE IX. Miss Gr. Class III -j-
Vifhole right softening, History of extensive Haemorrhage

2-|- years ago. At work ever since.

Artificial Pneumo-thorax treatment.

Date Remarks. Leuc. Lym,Mon. 1 2 3 4 5
! 1 t

g6/l/21 noon.Coag —.T.102 ! J
24/ 11/' 42 42 15 3

1
0

6/2/21 Coag.~, Temp 100
1 . .

23/, 12/ 40 48 11 1
1

0

12/2/21 2.30 p.m.
16/2/21 5.30 p.m.

19500
18000 '

•

'

j

20/2/211 Pleurisy Left
;j Temp 102.

|

§ . !
■ !

24/2/21 noon. T 101. Ooag—L12000 13/ 26/ 38 42 16 4 0

12/3/21 Temp.99.8. Pulse 96.

Coagula/bility only -

This case appears to do well, and coagulability has never

been so lacking as extent of disease and constitutional

disturbance would indicate. She carried on in a factory

for two years with softening right lung, because she felt

that she had to do her bit during the war.
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CONTROL I O.W. aet 23 19/lO/SO —15/1/21.
Class II -j -f-later. IIo Haemoptysis.
Rto Upper & Middle Softening,

Date Remarl Leuc. Lym.I-lon.l 3 3 4 5 „

9/11/20 24 42 29 5 0

22/ 24/ 40 40 20 0 0

17000 23/61/ 60 37 2 1 0

15/11/21
21/12/20 Temp 101

numerous Transition
-al cells
Coagulability •—

24/12/20 55 44 3 0 0

H/l/21 Ooag,— 12noon,
6 p.m.

12500 24/ 9/ 41 45 T2 2
19500 33/ 21/ 44 33 11 3

0

Signal— uo great
softening.
IIo Pneumo-Thorax.
Gain lbs.
Temp 101°
Pulse 96.
Blood Pressure R130

Blood always markedly lacking in coagulability. Blood

platelets

Improvement seems indicated by W£iLght-|- , but there is

no true improvement; and, as Pneumo-thorax was refused,

there was 110 opportunity of reducing the activity of the

disease.

N.B. This and the following "Controls" are not being treated

by Artificial Pneumo-thorax.

L120
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CONTROL II W.R.,

26/2/21 Leuco. Lyrn.

13000 2OfJ
w L OJ Cability Hh -f-

This man has thickened tubes, and condensation of the

lungs, due to bronchial condition.

Temperature never raised.

Second Count—■ Little alteration.

CONTROL III H.H. 10 years' old. Empyema.
12 3 4 5

1st Count — Leucocytes'15000 4-30- 34-20-12

Ccag. -f-

2nd Count— Little alteration.

Coag. -j-

C0NTR0L IV P.W.

Consolidation of Rt. Upper lobe.

X-rays shews radiating fibrosis from root of lung.

No Toxaemia. History of Haemorrhage.

Leucocytes 7500< Arneth 12-30-39-17-3

No increase in Mononuclears.

Coagulability normal.

CONTROL A.S. Class II

He had extensive Haemorrhage from the bowel for no apparent

cause. 10 cc normal horse serum caused slight Anaphylaxis

After four days. Temp., which tended to swing, now is

steady and normal. Ooag-4% No previous record.
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OONTROL V. A.G. Glass II —, Treatment for 6 months.

No evidence of Softening. Temp. 100

Date. Remarks Leuc. Lym.^on. 12345
• ♦*f-. - — —■—r——"— — — ^..y——<*. —» *_— -

12/11/20 Coagulation - - 11$ 34$ 6 56 26 16 0

29/12/20 TempW.8 1000X1 33$ 23$ 26 58 10 6 0
Coagulability - -

2/2/21 Temp 99.4 15000 20$ 9$ 39 39 17 3 2
Coagulability «.

This case, with great care, was prevented from softening,&

breaking down. He was determined to go out at the end of 6

months, although his temperature only remained normal under

very moderate axarcise and quiet fresh-air life. He is

bound to cone into:'contact with fresh infection, and the

outlook is not good. Gained nearly a stone in weight,

while pulse and Temp, were normal on discharge. Trace of

Sputum, Neg. T.B. all along. His blood was the*best
criterion of his condition.

CONTROL VI. R.A., Pit boy, Class II - T.B. Right upper

and middle lobes, and left upper.

History of non-resolution Pneumonia.

Swinging Temperatures, but improving.

Blood shews swinging Leucocytes and Levo-

deviation.

Coagulability -



-24-

COKTROL VII. H.VJ., Soldier, Glass III-f"
YJhol e of Right lung softening.

after G.S.W. Rt che3t penet. Moist sounds

small in size. 6 Months' treatment.

Date
^ Remarks Leuo. Lym.Mon..12345

20/12/20 Coagulability - -.12000 13/ 13/ 23 46 31 30 0

8/2/21 Coag. ..(11 a.m.)13500 13/ 18/ 13 47 29 7 1

8/8/21 4.3£> p.m.Coag 15500
.. .. - ......... .. •.; t . • » - . .. t

The daily swing of Leuo. probably larger than 2000

This man is determined to believe he is oured. Also, as has

Temp, is normal, pulse 80 - 90 , he feels well. Sputum

This oase also exhibits the concomitant swing of Leucocytes

and diminished coagulability.^He exhibits conditions in

his blood, £n irony of oalling his C8.se an arrested cs.se,,

The"arrest" is apparently due to increase in total Leuc's,

Just as in Artificial Pneumo-thorax treatment the "arrest"

is accompanied by great proliferation of Leucocytes.

CONTROL VIII. J.S.

Tuberculosis of the -Kidney & Bladder T.B.«4-

Affection of Rt upper & left apex.No soften¬

ing. T.B. -.

TeraporatyBB swinging. Leucocytes swinging.

Levo-deviaticn. Coagulability only -.

Coagulability is not diminished as much as

if the lungs were softening.
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GONTROL IX. J.G.

Marked affection of right lung and left upper. T.Bc. --J-,

Disease of long standing , 3 years at least.

Swinging temperature, tending to fall towards normal.

Pulse improving.

Leucocytes swinging. Levo-d9viation. Coagulability only

CONTROL X. J.K., sailor-

Old case, advanced both lungs. Over 1 year in Sanatorium,

Improving. Up a few hours each day.

Normal Temperature.

Leucocytes swing 1 - 2 - 3000. Levo-deviation.

Coagulability only ~.

CONTROL XI. P., Blacksmith.

Consolidation of right apex.

Doing very well. Probably only run down by intercurrent

infection of colds.

Leucocytes normal. No Levo-deviation. Coagulabilit7+ +•

CONTROL XII. J.R.

Old sclerosed glands of neck and me&iastCured Lupus

Vulgaris. Blood practically normal, with increase in Lympho

-ytes. Coagulability
Old Tuberculin treatment caused Iritis, Leucooytosis and

Lymphocytosis.

Diminution in glands. Coagulability - serum not well

held by clot, tending to break through easily on injury of

capsule of clot. Note- Tuberculin diminishes Coagulability.
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CONTROL XIII* J.H., aet 49 carter.

Glass III probably a oase of long

standing.
1 2 3 4-5

Arneth Count 4-15-50-31- 0
Coagulability -,nearly normal.

Patient is doing well., and able for light work.

CONTROL XIV. E.B., aet 40 Classing.

Both Lungs, two cavities formed. 8 years' history at least.

A truly quiescent case. All right as long as he is in a

Sanatorium.

Date Remarks Leuc. Lym.Mon. 1 3_3 4 5^

26/l/21 11 a.m.-., 24 hours 15000 20fo 7'fo
after Pn-th.
Coag. 4-

28/1/21 5 p.m. Coag. 4- j 9000 17$ 10jS
Artificial Pneumo-thorax treatment not pushed, as it

disturbs him, causing Pleurisy and apparently increased

fibrosis,

CONTROL XV0 A.£|., Coagulability - - «.

G.S.W., Right chest penetrating.' Softening Rt lower.

Temp. 103, Pulse 120, Blood 15,000 Leuc. with moderate

Levo-deviation. Sputum T.B. negative; contained coccio

Injection of horse serum caused, after a week, Anaphylaxis,

sub-normal Temp, rapid pulse, sickness. Then Temp normal

for 4 days. Coagulation now -J- , reverting afterwards to
his old condition, although the Temp, and pulse are not

as high. Anaphylaxis accompanied by Leucocytes 25,000.
Lymphocytes -f* -\- .Platelets increased, but diminishing

with increasing coagulability.

42 42 16 0 0

9 45 27 9

.

0



CONTROL XVI. Electrician in pit.
Class II -j~ , Improved greatly under 8 months' treatment

Sputum now much lees. Now negative.

Softening slight in right upper lobe, now little moisture

^Leucocytes steady. Slight levo-deviation.

Coagulability appears -j- at present.
Platelets not increased.

This man is 40 years old, and looks as if he had been

fighting It out on his own for'years. He broke down 6-7

months ago. sanatorium treatment really seems to have

"arrested" the disease. With care and careful living he

should do well.

In explanation of the above cases, I am Impressed by the

picture given by complete examination of the blood, and
the

by/watohing of the clot for the space of 10-15 minutes,

and comparing practically eaoh clot from patients with

ray own clot, or the clot of the man in the laboratory.

One has, in order to keep one's sense of proportion,

continually to study the healthy clot.

I felt that it gave some criterion of the vital capacity

of the serum, whether a physical capacity, or physico-

chemical, it is impossible to say.
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•ARGUMENT.

Active Tubercle is associated with a swinging Leucocytosis,

an increase in Mononuclears and Transitional cells, with

increase in Polymorphs with one or two nuclei, fhis is

usually associated flCfcSJi with increase in Mood platelets

and a change in the serum. The Coagulation time often is

normal, hut the clot is not firm and contractile. There

are spaces left by the fibrin entangling the red cells,

while serum is found in the spaces. The serum in.the

spaces is full of leucocytes and platelets.. The leucocytes

are often moving after 15-20 minutes, but tend to collect

round the walls of the spaces. These spaces are, sometimes

the length of the diamater of one leucocyte x SO,

In active cases the spaces are larger, while in the normal

clot of a healthy man, seen by the low power of the micro¬

scope, there are no apparent spaces, the clot appearing

one mass, although the normal clot appears more dense, as

one looks towards the periphery of the clot.

The serum is extruded in the normal clot uniformly in a

capsule, usually not more than the diameter of 1 or 2

leucocytes, and there is-.no great appearance of platelets

in. the normal clot.

In the clot of active Tubercle, the serum is extruded

irregularly, and contains many red and white cells.and

platelets. In grave cases, there may be no retractility

at all; the serum runs all over the slide, almost like

water, and this occurs whene the blood appears rich in
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oellular constituents.

Lately, in" Beitr&ge zur Klinik der Tuberculose"(1921, Bd.

xlvi., Kft 8), Dr. Alf. WESTERGREN has pointed out that in

active Tubercolosis the precipitation of oells in a column

of citrated blood is very rapid, more rapid in the grave

cases, and may even be 10 times as rapid aa in normal

blood.

MARCEL BLOCK'a article in the "Lancet" for 7th Aug.1980

gives a mass of information on this subject.

Following his suggestion, I have attempted treatment by

Anaphylaxis produced by injection of horae serum. In one

case, where there was - coagulability, the temperature has
i

remained normal ever since Anaphylaxis, while in the other

the temperature only remained normal for 4-5 days, when

it went back to its old level. In the second case,however,

Anaphylaxis has cleared up a cold abscess to a marked ex¬

tent, although the lungs are still active, and show signs

of softening. Pulse is not so rapid. Otherwise there is no
extensive

great change. The second case has much more disease

than the first.Anaphylaxis was accompanied by Leucocytes

jumping from 15000 - 85000, great increase in large & small

Lym's,& Coag. improved, almost normal. Platelets increased^
then diminished. BL0CH says :~"The lungs play a most

important part in the secretion of coagulating substances,

Considered clinically,a mechanical congestion of the lungs

may produce considerable diminution of coagulability. The

same observation can be made in ordinary Pulmonary Tubercl9
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&ur'ing <the period of softening.

In simple Pneumonia, hyper-coagulability is constantly

present, persisting for several days after defervescence.

It must be noted, from the point of view of diagnosis,

that in Influenza, Typhoid, and Miliary Tubercle, the

indices are normal or lowered. For prognosis lowering of
/

indices of coagulation is a sign of deterioration. It is

found above all in Pneumonia of alcoholic patients with

fatal termination.H

One concludes that, where the blood of a tuberculous

patient can respond to a dose or doses of normal serum,a

slight anaphylactic shook doe's cause increased coagulability,
and that this shock is accompanied by an increase of

Lymphocytes and blood platelets, and a fall in temperature.

This change may only be temporary. (Kote- the blood plate-.t

lets appear to diminish as coagulability increases).
In my series of cases, where the disease was active, a fall

in temperature after a refill of Artificial Pneumo-thorax

was always accompanied by a great increase in the Leucocyte^
and mainly the Lymphocytes and Mononuclears, and in blood

platelets.

This, it seemed to me, pointed to an attempt by the

leucocytic proliferation towards maintaining an equilibr¬

ium which was disturbed by some abnormality in the serum®

For, although there was no diminution in coagulation time,

the clot was never dense, as in the normal clot.

It is usually assumed that the leucocytes respond to a
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toxaemia, and in certain infections respond readily as a

rule, as in croupous Pneumonia,,

However, it has "been shewn recently, by TEALE, EMBLETON ,

and BA0II,Proc.Koy. Soc. Med. 1914, 7,69 &' 19!30, 13^79,

that, on injecting bacterial cultures into the veins of

animals,tht bacteria soon disappear from the peripheral
blood, and are found in the capillaries of the livey,lung,

and other viscera. Here there takes place an entanglement

of the bacteria in loose clumps by means of platelets and

gelatinous material, which is probably incipient fibrin,,

Leucocytes then get into contact, with these masses of

platelets and bacteria, the latter are phagocyted, and the

platelets and gelatinous material disappear. The whole

process is closely related to coagulation, and can be

experimentally delayed by anti-coagulant3. No bacteriam

in their experiments wa3 specially phagocyted by one type

of cell and not by another; no difference was noted in the

amount of phagocytosis by the fixed tissue cells and leuco¬

cytes, if the bacterium was pathogenic or saprophytic, in

other words, the bacteria act as foreign particles, and

produce small areas of clotting round them, which in turn

leads to phagocytosis in the capillaries of the viscera,,

Independent work on the guinea pig by A.K.KRAUSE lends

weight to this view. He has shewn that, at whatever point

in the lymphatic circulation tubercle bacilli are intro¬

duced, the hulk of them ultimately reach the venous side

of the blood stream, and are carried to the capillaries

of the lungs„ thence the majority pass on to the arterial

*• American Review of Tuberoulosis, 19S0, 4,155„
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circulation, and are transported to all parts of tlie "body,

of which the internal anatomy of one organ - the spleen -

is peculiarly adapted to their•fixation.

But some bacilli remain in the lungs, only to be conveyed

out through the vessel walla into the pulmonary tissues and

lymphatics, whence mostvof thara are carried rapidly to the

tracheobronchial glands. The mechanism of this process is

phagocytosis, and the precise details of its working demand

further study.

V.Tiether in the lymph glands or the capillaries, the

tubercle bacillus is countered by this process. 3ut how

is this effected? OAlMSTTE's words on the subject may be

quoted-:-(from "L*Infection Bacillaire de Tuberculose','l920)
" The leucocytes, gorged with bacilli, and rapidly poisoned}
are arrested in the cavernous kiniraes of the first lymphat¬

ic gland encountered en route. Here they succumb. Their

debris,with their virulent contents, become the prey of

mononuclear cells which develop into:'giant cells, and11that

same gland becomes the seat of several tubercles„w
If one accepts the above as it stands, it does much to

explain the clinical pathology of the blood in Tubercle,and

also explains much which the clinician notes in the

of the disease, especially such phenomena asHaemorrhage,

Softening, and the constitutional disturbances associated

therewith.

There appears to be a definite connection between the degree

with which the lymphatics can handle an infection of the

Tubercle Bacillus and the coagulability of the blood,
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assuming that coagulability is an expression of agglutinate

ing power.

In my experience in British Columbia, I was impressed by the

inability of the younger generation of Indians to control a

any infection of Tubercle. This inability was also evident

in epidemics of measles, where most cases were haemorrhagic

- the so-called "Black Measles", a condition unknown here.

I was aleo struck with the rapidity with which puerperal

fever became fatal - in 3 days - by means of a rapid

septicaemia.

It was brought home to me that immunity in this race was

diminishing with repeated infection, until at present

Tubercle accounts for practically the total death rate,

which must be at least 30 per 1000.

The chief Factor for the Hudson'3 Bay Coy, in the Mackenzie

District, after 40 years' experience among the Indians,

informed me that the only hope of a young Indian was to get

so severe an infection of the Lymphatic glands that he was

in some way protected from disease in the lungs.

The probable explanation of this is that,for some reason,

agglutination was satisfactory, and the Lymphatics could

prevent a spread. At any rate, there is little doubt that

there are broad racial variations,in the manner in which

the system responds to this infection.

Further comparative clinical experience points to a very

slow increase in the power of meeting Tubercle infection.
t 1

A man can hardly be said to be cured in this life, for
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ovem a moderate infection, ably met, means that at any time

softening may occur by a fresh infection of the same

organism, or by another organism which puts a strain on the

factors of resistance. That this is so is indicated by the

spreads brought about by infection of such organisms as the

Influenza bacillus and the Micrococcus Catarrhalis, both of

which are associated with a tendency to hypo-coagulability#

It is here that one's work in Sanatoria, fails, for a

patient is discharged with still active disease, although

temperature and pulse are normal with limited exercise#

The leucocytes are swinging and increased; there is levo-

doviation and impaired coagulability. It is impossible to

keep such 8patlent/, although one knows that the first in¬

fection he receives will cause a break and a spread#

In reference to the change in the blood-plasma and the

variation in the ability to form fibrin, it is of interest

to record that, in sera made for. the purpose of combatting

a certain strain of bacilli of Tropical Dysentery, Col.

HORT, R.A.M.C., while working in the Laboratory at Kitchener

Hospital, Brighton, shewed me that oftentimes a serum,made

from another strain of bacillus, was much more potent in

in causing agglutination in the first strain than it was

towards its own particular bacillus.

I have found the serum of a Tubercle patient at times

capable of agglutination of the Typhoid Bacillus, although .

never in the usual dilutions. This indicates that, as a

criterion, agglutination may sometimes cause error, although
really

it is probably the only/valuable criterion in many infections.
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The life history of the Tubercle Bacillus, like that of

most bacteria, is not known, for, although we assume much

in regard to mixed infection, and explain blood pictures

by assuming mixed infection,one becomes convinced that

the blood picture is more the expression of a congenital

or acquired inability to meet certain infections, than a

picture produced by means of the association of different

organisma.What I mean is, that one infection may cause the

same picture as that produced by g or 3 different infectio

-ns acting together. Most of my cases were selected becauee

of their sputa being practically pure "T.B.", with few

other organisms, and as Artificial Pneumo-Ehorax.treatment

proceeded, the sputa shewed practically T.B. alone.

I have therefore ignored the question of T.B, in the Sput¬

um, except in relation to T.B.-f-or T.B.-
In attempting to estimate the factors tending towards a

gained relative immunity in this pathological state called

"Pulmonary Tuberculosis,"I find that these two mean most:-

1.The degree to which the lymph and blood plasma can form

agglutinating material, and tha ability to keep up the

supplyj that is to say, the degree to which the plasma

can retain those vital qualities which are characteristic

of this colloidal solution.

2, The degree of lymphatic response.
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In reference to Maroel Bloch's indices of Coagulability,

there is the modification of living matter in the plasma,

by means of sodium citrate, and therefore any attempt at

standardisation of degrees of coagulability must be exceed

-ingly difficult.
some

I have found that in/clots, where the microscopic appear¬

ance indicated normal coagulability,the causing of a wound

in the capsule exhibited a deficiency in normal retractili

-ty, in that the calls and serum were not drawn back,,

This X have called "Coagulability

Note.- The wound must be made during coagulation, not after.

Where there are spaces towards the periphery of the clot,

indicating a pull from the centre and periphery, due to

inadequate and homogeneous formation of fibrin, with

diminished retractility, I called Coagulability -

Where there was marked lack of fibrin, and consequent

lack of contractility.all through the clot, and in very

marked diminution of coagulability, where the paucity of

fibrin formation allowed the fluids of the serum to ex¬

trude extensively and irregularly, I called "Coag.- -

Further, I called"Coagulability+J where the coagulability

corresponds to that of healthy blood, "Coagulability-t--f-",

or "Coagulability-hf-p, where coagulation time was less,or

markedly less than that of normal blood.
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On staining the olot of patients with marked disease and

quite marked hypo-coagulability, I found that the spaoes

between the masses of fibrin were full of platelets and

Leucocytes, the leucocytes granular, and many of them

degenerating into platelets.

What appears to take'place in the aBrum which has not the

full qualities necessary for coagulation is that, as the

serum comes to rest, the leucocytes break down into plate¬

lets, which slowly dissolve and render the serum at length

capable of coagulation by producing sufficient fibrinogen.

That this takes some time is evidenced by the friable

state of the clot and that it is not s'een in normal blood
serum of

at all, the/normal blood requiring no extra coagulating

material.

The clot was fixed by gentle heat, in order to set the

serum in the Bpaces, because I had noticed that for a long

time the serum was fluid, sometimes two hours. Too much

heat was fatal to the experiment.

The nuclei of the polymorph; clumped after it had lost its

protoplasm, and later seemed to dissolve also and merge

into the fibrin.

This observation was obtained from the blood of three

different patients, and indicates more than ever the

impossibility of standardisation of the degree of

coagulability,

I feel also that it tends to corroborate Hayem's observation
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that platelets are of vast importance in retractility and

contractility.

The above observation, however, goes fubther, and indicates

that, where surface tension ^ of the serum affecting
tx.

the leucocyte, or perhaps of a leucocyte ascertain

period^ of its growth, is less than normal, blood plate¬
lets arise which, by solution, aid the formation of

fibrin.

The platelets were markedly eosinophil, and, as the nuclei
I -•

appear to dissolve also, it made me think that the fusion

of these two ingredients in solution had much to do with

the formation of fibrin.

i
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OONCLUSIONS .

1. That Coagulation-time is not in itself a sufficient

criterion of the Coagulability of the blood. It is not,

when normal, always an indication of clotting power.

2. That Hypo-ooagul&bilHty, Hyper-coagulability, and

Hormal coagulability exist in relation to Pulmonary

Tubercle, and are of significance in Diagnosis,

Prognosis, and Treatment.

3. That apparatus for determining Uoagulation-time is not

necessary, and that study of the clot in its entirety

gives the most information; namely, the retractility

and firmness of the clot, and the degree with which the

serum is extruded. >

4. That Hypo-cpagulabiluty of the blood occurs with the

softening of the lung in Tubercle, and that the daily

"swing" in the number of Leucocytes seen in such cases

is closely allied to this hypo-coagulability, and

probably inter-dependent.

Further, that marked swing in Leucocytes, plus hypo-

coagulability, appear earlier than the physical signs

of softening. This is of importance in dealing with

patients who appear improving or stationary under

Sanatorium regime, and may help in foreseeing the

future, and in determining what a patient is fit for.
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5. That Hyper-coagulability appears to go with fibrotic

conditions,Nthickening of the Bronchi, and condensation

of the lung; and is associated with symptoms of

Dyspnoea and Asthma.

6. That Normal coagulation may occur during the whole

course of the disease, but that coagulability varies

with the course of the disease, when at all active,

7. That Coagulation is dependent on many factors, coming

from many sources, and that any lack of one factor

destroys the equilibrium of the•colloidal solution

called blood, and delays or damages Coagulation.

8. That Blood Platelets in excess may not mean adequate

Coagulability.

9. That Blood Platelets are formed by the breaking down

of Polymorphs, Transitional Cells, and large'Mononuclear^
and come, in Tubercle, especially from Polymorphs with

one or two nuclei,

10®That this derivation of platelets axplains,in active

cases, the levo-deviation in the Arneth count, and much

of the increase in the number of Leucocytes.

y' • ' :

11.That, in suitable cases, where Artificial Pneumo-thorax

treatment is beneficial,Coagulability- is improved; and

that increase in large Mononuclear and immature cells

is the reason for this improvement. This incres.se may be

explained by the shortening of the line of attack, as " 1
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well aa an increased proliferation of these cells; in

fact, that the increase is an expression of surplus,

which is flung into the blood stream by the

pressure on the oedematous lung.

12. That the study of small and large Lymphocytes,hyaline

and large Mononuclears, Transitional Cell3, and

immature and mature Polymorphs points to a common

origin of all, and that the blood of patients under¬

going Artificial Pneumo-Thorax treatment shews
»

practically all stages of development.

13. That, in its early stages,the degree with which Tubero

-le is controlled by the lymphoid tissue determines

much of the course of the disease.

14. That Coagulability of the blood and agglutination of

ToB. depend on very similar factors, and that in

early stages of the disease inadequacy of Coagulabil¬

ity points to a spreading Tuberculosis.

15.That Artificial Pneumo-Thorax treatment, carried to a

complete collapse of a softening lung, is a most

potent remedy, as indicated by the cessation of soften

-ing, the disappearance of toxaemia,and especially by

the marked changes which, in course of time, it causes

in the blood.
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16. That the administration of this treatment can be

guided largely by frequent complete blood examination

at definite intervals and times; and that a comparison

of reactions of blood and sputum shew almost definite¬

ly what is being accomplished.

17. That where site of softening is known, and in which

lung, severe Haemorrhage is most adequately controlled

by Artificial Pneumo-Thorax treatment.

18. That, in Pneumo-Thorax treatment, Improvement in lungs

condition, and in general condition is usually accompa

-nied by ~h Leucocytes and less swing; by-/-Mononuclears

and by-f-Levo-deviation (Arneth), and,eventually by

improved coagulability.

19. That, allowing all these aforesaid conclusions, ieJ.i

regard to the behaviour of the blood cells, the clot

exhibits in all cases where active disease is present

a tendency to diminished contractility, with fibrin

formed only in the form of a reticulum with spaces

between the bands of fibrin enclosing red cells.

The Leucocytes are numerous and occupy the spaces,and

n are accompanied by blood platelets.

The serum is not normally held inside the clot, but

tends to spread outwards. This is specially seen

towards death. All this occurring with numerous



Leucocytes and bleed platelets, tlie complete formation en

masse of fibrin is prevented by some abnormality in the b

serum, and this abnormality can be corrected temporarily

hy the exhibition of normal serum, if given until Anaphyfc

-actic shock occurs.

20, Finally, in putting together my thesis, my arguments

and conclusions have to some extent of course been domina

-ted by the work of such observers as Dr SEALS,(Lancet,

Aug. 7, 1920). His conslusions were that the toxin from

Bacterial infection is not due to

a.Proteolytic degradation of the bacteria by the anti¬

bodies,

b. AUto-digeation of the Plasma,.

c. Preformed specific endotoxin,

d. but to some interaction, the nature of which is as yet

obscure, bocurring between the tissue and to a lesser

extent the free anti-bodies and the infecting bacterial

poison, and according to the intensity of the inter¬

action more or less intoxioation occurs.

It would appear to me, by observation of cases ox' active

Tubercle healed by Artificial Pueumo-Thorax treatment,

that toxaemia was due to "b" and Md";

ahat there is auoo-digestion of hue Plasma, when the Tox¬

aemia i3 established, due to the changes brought about in

conjunction with Tissue Katabolism^

na that tne initiation Oj. wa", the interaction between r ■

the antigen and antibodies must commence slowly and inter

-mittently in a person relatively lacking in immunity,but
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that the interaction increases till an equilibrium is reafe

-ed at a certain temperature, and a numerical increase in

Leucocytes occurs;

That rhagolysis goes on continually to produce antibody,

and that tlie auto-digestion of the rlasrna is closely

related, in that change in surface tension causes the

Phagolysis;

That, in fact, the phenomenon gives t]je picture of a vicio

-us circle, - interaction between antigen and antibody,

Katabolism and auto-digestion of the eerum in consequence,

followed by Phagolysis,in the attempt to produce adequate
/

antibody;

rhat the fixing of the antigen is most important in relaf

tion to treatment, and that is temporarily accomplished by

artificial Pneumo-Thorax•treatment, in suitable cases, but

tends to fibrino-lysis as the lung expands and the line of

attack is stretched, again setting free the antigen;
softening

That cure can only be accomplished in such active/cases by

adequate fixation of the antigen,and this fixation contin¬

ued until the connective tissue deals with the whole

coagulumj
m*u -f-ina g

Artificial Pneuxao-thorax treatment appears to be able to

do this, in the less active cases,but that, where the

Plasma is so altered that fibrinolysis tends to occur, then-

some other factor in treatment must be suggested to

correct this deficiency in the Plasma.


