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A CONTRIBUTION to the Bematoclogy of Puerperal Fever, with
Some Observations on the Influence of the Intravenous
Injection of Antistreptococcic Serum.

——————— Qrmrm =

Clinical hematology is a subject which, within recent years,
has grown greatly in importance, and numerous observers have
lately entered this field of research, stimulated by the
significance and the interest of the results already obtain-
ed in a large variety of morbid ccenditions.

In septic diseases, as a branch of this subject, much
work has been done upon the blood, with a view to ascertain,
if possible, changes in its constituents which might help in
the diagnosis and prognosis, or serve to suggest indications
for surgical interference in certain conditions.

On referring to the literature on the hematology of
Puerperal Fever, thls disease appears, for the most part, to
be classed along with many other septic conditions resulting
from various causes other than childbirth, and including
such diseases as osteomyelitis, malignant endocarditis, in-
fected wounds, septic joints, and the like. Observations

~made upon the blood in septicemia following the puerperal
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staté are limited in number, and for this reason I have
ventured to present the result of work done in the Puerpe-
ral Ward of the City of Glasgow Fever Hospital at Belvidere.

Since the introduction of antiseptics, and with a
fuller knowledge of the causation of Puerperal Fever,
this disease ought theoretically to be seldom seen, but
the paucity of observations made in this diseass is prob-
ably due more to the fact that only a comparatively small
percentage of such cases are admitted into hoépital,
rather than to an actual diminution in the number of
cases occurring after childbirth.

In puerperal septicemia there are complicating condi-
tions present not found in other forms of sepsis, and
these, in conjunction with certain complications and se-
quelae, add greatly to the difficulties which surround
the study of the hematology of this diseass.

These we shall now discuss briefly.

Both during pregnancy and immediately after parturi-
tion marked physiological changes occur in the maternal
blood, and the majority of observers agree that a leucocy-

tosis is normally present, both before labour and for
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some time during the puerperiﬁm.

Hubbafd and White (Jour. Exper. Med.,1898, Vol. III),
in an examination of the bldod in fifty-five pregnant
women, found that a leucocytosis occurred in 84% of pri-
miparae and in 757 of multiparae, averaging about fifteen
thousand in the former and eleven thousand seven hundred
ih the latter. 1In differential counts the increase in
the number of white cells was found to depend upon an in-
crease of the polymorphonuclear variety, though Bjarkman
(Am. Med. Surg. Bull., 1894, Vol. VII) attributed the leu-
cocytosis to an increase of the mononuclear cells, while
Rieder maintained that the relative numbers of the differ-
ent cells remained normal.

After parturition a considerable leucocytosis has
been found by numerous observers - (Kosina and Eckert,
Malassez, PFouassier, Rieder and Cabot). Henderson, in
his series of cases, found the average leucocytosis about
twenty-one thousand upon the first day of puerperium, and
this, by the eighth day, had fallen gradually to below
eleven thousand - a slight leucocytosis continuing thefe-

after is explained by the changes in the breasts during



lactation.

There are also to be considered the physiological
changes in the other constituents of the blood. A reduc-
tion in the amount of hemoglobin (according to Spiegelberg,
Becquerel, and others) constantly occurs, partly as a re-
sult of the increased quantity of the fluid portion of
the blood necessary to fill both maternal and fetal blood
vessels, and partly'as a result of the increased produc-
tion of waste material, which leads to either a diminu-
tion in‘the output of red corpuscles, or to a reduction
in the hemoglobin value of the red corpuscles individual-
ly. According to Schroeder, however, who bases his opin-
ion upon numerous observations summarized by himself,
there is reason to believe that if anemia exists in preg-
nancy, it is to be referred to unhygienic surroundings
rather than to any special influence that condition may
have upon the hemoglobin.

Ewing and others state that during the puerperium a
leucocytosis may occur apart from any definite septic in-
fection consequent upon postpgrtum bleeding. Huhnerfauth

(Virchow Archiv., Bd. 76) investigated the effects of hem-
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orrhage upbn the blood of dogs. He found that immediate-
ly after bleeding the animal the leucocytes were often
slightly diminished in number, but that a marked leucocy-
tosis, as high as forty-five thousand per cb.mm., occurred
upon the following day, and that this increase persisted
more Or less for two or three weeks. In the human sub-
ject Lyon (Virchow Archiv., Bd. 84) counted forty-one
thousand six hundred and twenty-five leucocytes‘in a
cb.mm. in a patient who had a dangerous hemorrhage after
an operation.

Several of the patients included in the following
series of cases were admitted with symptoms of having
lost a considerable quantity of blood. To these saline
fluid was administered, either subcutaneously or per rec-
tum. This operation is held by Ewing and Cabot to bring
about of itself a leucocytosis, though the former does
not quote any specific case in support of this opinion.
Cabot, however, enumerates the blood counts in a patisent
who was given 0i saline fluid intravenously on account of
severe hemorrhage following traumatic rupture of the ure-

thra. Here the white cells rose from ten thousand four
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vhundred to thirty-one thousand nine hundred, four hours
later, while the next day there was a leucocytosis of
thirty-four thousand six hundred. This is decidedly dif-
ferent from the results obtained by myself where similar
treatment wés adopted, and it is probable that the in-
crease was not altogether independent of the hemorrhage
itself, but this subject will be referred to later. It
would occupy unnecessary space to discuss in detail the
various causes of physiological lesucocytoses, except in
so far as these may have a distinct bearing upon the re-
sults obtained in the individual cases under observation,
but it 1is nevertheless important to note the opinions ex-
pressed by one or two observers who have devoted atten-
tion to this subject.

It is known that an increase in the number of white
cells is not a constant result of digestion, but when it
does occur, the increase affects all the varieties alike -
in other words, it is a mixed leucocytosis, but with a de-
crease in the number of eosinophile cells. Ewing states
that this digestion leucocytosis is usually suppressed in

late pregnancy. These facts must be borne in mind, for



7
in hospital when a number of patients are under observa-
tion, and unexpected interruptions are so apt to occur in
the regular sequence of blood counts, it is extremely
difficult to make daily counts at a definite hour when
the influence of digestion, however slight, upon the
blood may be wholly eliminated. In addition to this it
must be remembered that, when patients are admitted acute-
ly ill and the temperature is high, the administration of
milk in small repeated doses is apt to determine a more
or less constant digestion leucocytosis.

Different observers have published various estimates
of the number of leucocytes present in cases of septice-
mia, and it will be of interest to consider brisfly the
causes of these differences. |

In some cases marked leucocytosis has been observed,
while in others from beginning to end of the disease a
distinct leucopenia was present. Da Costa gives the de-
tails of a case of puerperal septicemia where blood
counts were made at intervals over a peridd of four
months. During this time the maximum leucocytosis was

thirty-three thousand one hundred per cb.mm., while the
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minimum was six thousand. 1In a list of twehty-one septic
cases of various origin, in two only did the leucocytes
rise above twenty thousand, while in four cases they fell
below Tive thousand. ZEwing holds thet, though a consider-
able number of cases of asthenic septicemia run their
course without a leucccytosis or with a distinect reduc-
tion of white cells, the majority of cases shew a pro-
nounced leucocytosis, which is usuzlly in proportion to
the severity of the disease. On the other hand Maragliano
believes that in acute infectious diseases there exists
no connection between the severity of the attack and the
degree of leucocytosis. Grawitz agrees with this, but be-
lieves that in septic pyemic cases in which there is a
localisation of the process, and in those where there is
exudstion into the tissueé, the leucoccytosis is more mark-
ed than in uncomplicated cases.

Cabot gives a list of nine cases of puerperal septi-
cemia occurring in the Massachusett's General Hospital.
In some of these, however, only one count was made. The
maximum leucocytosis in this list is twenty-six thousand,

while the minimum count was five thousand six hundred in
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a fatal case where only one count was made. Von Limbeck
and Krebs found no leucocytosis in persons suffering from
puerperal septicemia, but these cases Cabot holds to havé
been either malignant or very mild in character. Von
Limbeck also quotes a case (Pathol. of Blood, 1901) of
puerperal septic endometritis where & rigor occurred on
the eleventh day of puerperium, and death ensued six days
later. Here the maximum count was six thousand, and the
minimum three thousand. 1In contrast tc these results
Rieder, Sadler, Roscher, Kenthack, and Grawitz found leu-
cocytoses.

It is extremely difficult at times to account for
such vastly different results in various septic condi-
tions. One explanation which appears to be pretty gener-
ally accepted is that this variation depends upon the re-
action of the hemogenic glands or tissues to the toxines
of the infecting organisms. Muir (B. M. J., 1898) point-
ed out that a leucccytosis in inflammatory conditions is
associsted with marked changes in the bone marrow brought
about by the chemiotactic or stimulating influence of bac-

terial products. The results of this stimulus will de-
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pend upon at least two factors, viz., the virulence of
the toxines, and the power of resistance on the part of
the tissues infected. If the infection be very slight or
exceedingly virulent there may be little or no incréase
in the number of leucocytes, for in the former case little
or no reaction on the part of the hemogenic tissues is
nécessary to protect the organism, while in the latter
such a reaction is prevehfed by death ensuing before it
can be brought about. If, however, the toxemia is only
moderately severe or the resistance of the tissues is
very active, & well marked leucocytosis is to be expected.

Von Limbeck likewise suggests that the difference be-
tween his results and those of Rieder depended upon the
virulence of the infecting organism. Tschistovitch ex-
perimentally came to & similar conclusion. He injected a
culture of staphylococcus pyogenes aureus (which is al-
ways followed by an increase in the number of white cells)
into the ear of a rabbit, and at the same time he inject-
ed a very virulent culture of dipplococci. The result
was that no evident reasction followed, no leucocytosis oc-
curfed, for in this observer's opinion the hemogenic

tissues had been paralysed, so to speak, by the intensity
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of the toxines. It must, however, be borne in mind that
& temporary leucopeniz may occur quite independently of
¢cell destruction or cell production. This may be due to
a temporéry change in the distribution of the blood in-
the body, and to an accumulation of leucocytes in the ves-
sels of the lungs or peritoneum. This fact was pointed
out by Bruce, Goldscheider, and Muir, and will be again
referred to later when the influsence of intravenocus injec-
tion of serum upon the behaviour of the leucocytes is con-
sidered. 1In the great majority of cases the presence or
absence of a leucocytosis is satisfactorily explained by
these facts, but in a few a series of blood counts may be
made, which are not thus sufficiently accounted for.

It is well known that in certain diseases, such as
eﬁteric fever, early uncomplicated tubercular disease,
and malaria, no increase in the number of white cells oc-
curs; indeed an actual leucopenia may be found, whether
the infection be comparatively mild or of a distinctly
malignant type. It would appear, therefore, that certain
infective organisms, whether virulent or otherwise, have

no power of stimulating the hemogenic tissues and of
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bringing about an increased production of leucocytes; in
other words, they exert no positive chemiotactic influence
upon the bone marrow or other blood-forming tissues. '

This fact should be kept in viewiin considering the
results of blood counts found in certain puerperal cases,
for a large variety of organisms have been found in this
form of sepsis. Much work has been done in the bacteriol-
ogy of this subject by Kranig, Doderlein, Ahlfeld, Wedal,
and others, and as an example of the results found on
bacteriological examination I shall here quote Whitridge
Williams,who gives details of fifty-seven cases of puerpe-
ral septicemia, observed by himself, in which cultures of

the organisms were made. He found:-

e
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Streptococci

Gonococci

Staphylococci

Bacillus Coli

Bacillus Typhosus

Bacillus Diphtheria

Gas producing bacilli

Anaerobic bacteria unidentified

Aerobic bacteria unidentified

Bacteria which did not grow in medias but
seen in coverslip preps.

Absolutely sterile

B OHRHFON

Y

Such a variety of organisms found in puerpersl septicemia,
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taken in conjunction with the fact that organisms do not
all exercise the same influence on the hemogenic tissues,
make it "a priori" probable that the number and character
of the leucocytes will vary, and this varisztion will ap-
pear further complicated when it is remembered that, in a
certain proportion of septic cases, the infection is a
mixed one. The organisms isolated in cases of puerperal
sepsis have been found, for the most part, in cultures |
made from the blood, from abscesses, from the cavity df
the uterus during life, or from the tissues post mortem.

Some careful observers in bacteriological investiga-
tions on the blood have found uniformly negative results,
while others have found organisms in a large proportion
of cases. Ewing suggests as an explanation of this that
the technique of many has been unreliable, and Williams
admits his results to have been different according to
the method he adopted in obtéining cultures from the uter-
us cavity. 1In his earlier observations his method was to
pass a plpette with great care through the cervix, but
his results were more reliable in subsequent obsefvations,

in which a sterilized wire was passed into the uterine
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cavity through a sterilized glass tube, previously introf
duced into the cervix. By this means the danger of con-
tamination from the outer parts was greatly diminished.

Those cases where leucocytosis is absent, but where
other symptoms, such as rigors and an abnormal tempera-
ture, occur shewing that the infection is an acute pro-
cess, are possibly explained by the theory that a mixed
infection may produce negative chemiotaxis. The explana-
tion that such a condition is due to the virulence of the
organism being so great as to cause a blood destruction,
or & leucopenisa by paralysing the hemogenic tissues, does
not appear compatible with a patient's recovery, or even
the disease being prolonged over a period of several
weeks. The case of Mrs. C., No. VII illustrates this
point.

This patient had repeated rigors, with typically
septic temperatures, and though her illness lasted for
several months, it ended in complete recovery. Leucécyte
counts made from her blood while rigors were present and
the temperature ran high were as low as three thousand
per cb.mm.; the differential count at times shewed the re-

duction was relatively equal, no predominance of the
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polymorphonuclear variety, such as is almost always found
in septic leucocytosis, being seen. The leucopenia,.how-
ever, and the presence of myelocytes pointed to a patho-
logical condition of the blood. A culture made from the
contents of a deep abscess which formed in the thigh shew-
ed small isolated colonies on an agar medium, but these
did not stain sufficiently to allow of their identifica-
tion, while a subculture proved sterile, and none of the
familiar streptococci or staphylococci were found.

Leucocytes have been found in practically physiologi-
cal numbers shortly before death, as in one case in whom
eight thousand eight hundred were found, and in a case ‘
"A. B." of very acute phlegmonous erysipelas where the
leucocytes numbered nine thousand four hundred, but, on
making differential counts, the polymorphonuclear variety
was found in as high & percentage as 93 and 93.3 respec-
tively. These are the more usual examples of fhe condi-
tion of the blood in acute septic poisoning, with little
or no increase in the number of leucocytes, a condition
-which, if preceded by a leucocytosis at the inception of

the disease, is termed a "preagonal decline".
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Thus far the remerks have referred chiefly to the re-
sults found by other observers with reference to the in-
crease or decrease in the number of the leucocytes as &
whole in puerperal sepsis. But the varieties and fluctua-
tions in their relative numbers must also be considered.
If a leucocytosis is present, it is necessary to find
whether the increase depends upon a "mixed leucocytosis";
or whether it is due to an increased production of some
single variety of white cell. If g leucopenis exists it
is important to note whether it results from a relative
diminution of all the varieties of white cells, or from
a decrease in the number, or the complete disappearance
of a single variety. We must also consider briefly the
occurrence of abnormal elements in the blood stream, and
the changes, if any, in the red corpuscles, and in the
liquor sanguinis.

Before proceeding to discuss these details, as il-
lustrated by the cases investigated, it will be best to
give in this place a clinical sketch of the history and
course of each case during the residence of the patient
in hospital, along with a detailéd account of the daily

observations made upon the blood.
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Min, Myels. Nuc Remarks
Fosin. Corp.
~None . Mild, readmitted, Phlegmasia
None | Semicoma, nephritis, mania, abscess of breast, convulsion
None Mild
None 3% Thrombosis of veins
None ’ Thrombosis of leg veins, perimetritis
None Pneumonia, serum intravenously
None 6% | Pneumonia, abscess of thigh, serum, rigors
None 5% Pneumonia. fecal fistula abscess, serum
None 537 Melancholia. pus tube, cystitis, perimetritis
None Abortion, perimetritis
40 No complications
None .2% 62 Socarlet fever, serum intravenously
. None 551 Abscess of breast, perimetritis
?208 Ruptured perineum, stitohés sloughed
None 160 Acute Tuberculosis |

None 183 61 Peritonitis, septic pleurisy eto.

None 247 721 Hemoglobin 15%, reds 1,456,000

None 308 566 Complete rupture per., convulsion
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B. H. Oct. 24 Nov. 5 Dec. 13 Well 19 Yes One bl

1
% 2 Mrs. MoF. VNov. 25 " 28 Jan. 10 Asylum 26 Yes ¥o o
: 3 L. McC. " 28 Dec. 10 " 10 Well 18 Yes No Th
4 Mrs. R.  Dec. 8 " 16 Feb. 14  Well 39 Yes No ::
5 Mrs. H. " 8 * 18 Jan. 28 Well 29 Yes One 10
g 6 A. R. Dee. 29 Dec. 30 Feb. 14 Well 19 Yes One L7
( 7 Mrs. O. " 28 Jan. 2 Apr. 26 Well 25 No 19 z
8 Mrs. 8. " 19 " 9 " 14 Death 30 No None -
9 Mrs. McA. Jan. 10 v 16 " a5 Well 26 Yes No 1% ¥
‘10 Mrs. McG. " 9 " 16 Feb. 14 Well 29 Yes 3 BREE.
11 Mrs. W, " 12 " 21 " 14 Well 28 Yes 0nle Ih.E
| 12 Mrs. D. " 18 | o 21 " 1 Death 23 Yes (] i
13 Mrs. M. » 17 * 22 Mar. 7  Well 20 Yes One 1%
14 Mrs. D. " 21 Feb. 2 v 18 Well 21 Yes  No @ 1x¢
15 Mrs. H. . 24 " 3 Feb., 26 Death 25K Yes One 1 ¢
16 Mrs. D. " 25 " 4 " 6 Death 22 Yon One i
17 Mrs. M. " 31 L v 23 Death 29 Yas 2 :

18 Mrs. McO. Feb. 16 w2 Ll 26 Death 30 No No Tlwe t




1

10

11

12

13

14

15
16

17

18

Case
B. H,
Mrs. MoF.
L. McO.
Mrs. R.
Mrs. H.
A. R
Mrs. C.
Mrs, S.
Mrs. McA.
Mrs. McG.
Mrs. W
Mrs. D.
Mrs. M.
Mrs. D.
Mrs. H.
Mrs. D.
Mrs. M.
Mrs. McC.

Oct.

Nov.

Al

Dec.

«

Dec.

«

Jan.

«

«

«

«

«

Feb.

Delivery

24

25

28

29

28

19

10

12

18

17

21

24

25

31

16

Admitted
Nov 5
M 28
Dec. 10
It 16
m 18
Dec. 30
Jan. 2
n 9
L 16
n 16
It 21
it 21
# 22
Feb. 2
n 3
n 4
m 17
t 21

Dismissed Result Age

Dec.

Jan.

Feb.
Jan.
Feb.

Apr.

ANY

«

Feb.

«

Mar.

«

Feb.

13

10

10

14

28

14

26

14

25

14
14

18

26

23

26

Well
Asylum
Well
Well
Well
Well
Well
Death
Well
Well
Well
Death
Well
Well
Death

Death

Death

Death

19

26

18

39

29

19

25

30

26

29

26

23

20

21

25

22

29

30

Curetted Rigors

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

One

No

No

No

One

One

19

None

No

One

One

No

One

One

No

Temp .

105*

100.

104.

104

103.

105.

105

104

105.

101.

104.

108

104.

104.

104.

106

106.

104.

Max.
Wet
Count
20,800
19,200
15,000
23,000
14,600
40,800
22,000
39,000
18,600
30,000
20,200
31,000
30,200
36,800
26 ,800
61,000
4 hour
before
death
20,600

25,600

Min.
Wet
Count
4,800
5,800
6,000
8,200
4,600
8,800
3,000
5,000
3,600
3,800
7,200
5,400
7,000
7,800
14,600

38,600

5,800

11,800

T A B II

Max.
No. Polyms.
18,865
15,674
13,875
19 ,090
12,060
36,270
17,483
37,674
13,075
26,580
17 ,473
29,667
24,764
33,745
23,664

58,743

15,553

19,532

17

-000

Min.
Polyms.
4,410
5,299
6,105
5,822
4,222
4,608
2,358
3,430
4,544
1,987
6,110
4,914
3,752
4,446
15,834

36,129

4,790

9,947

O A S E S

Lymphs.

3,308
2,640
3,077
3,276
2,240
6,636
2,719
2,940
4,464
2,260
2,312

372
3,552
2,386
1,044

915

2,925

2,816

Min.

Lymphs.

316
816
930
1,020
776
558
421
675
547
1,356
928
95
869
993
606

694

788

1,451

Max.
Large

Mons.

1,085
728
259

1,150
584

1,049
910

1,287
985

1,680

1,151
930

1,691

2,224

1,366

1,312

1,071

1,689

Min.
Large
Mons.

58
None
57
57

124

121

198

134

270

163

160

99
392
647
522

99

17

389

Max.

Eosin.

488

231

37

345

154

376

57

100

98

400

376

264

392

312

None

None

None

None

[Min.

Eosin.

None

None

None

None

None

None

None

None

None

None

None

None

208

None

None

None

None

My ell

.34

6%

5%

551

160

183

247

305

Red

Nuo.

537

62

61

721
666

Remarks

Mild, readmitted. Phlegmasia

Semicoma, nephritis, mania, abscess of breast,
Mild

Thrombosis of veins

Thrombosis of leg veins, perimetritis
Pneumonia, serum intravenously

Pneumonia, abscess of thigh, serum, rigors
Pneumonia, fecal fistula abscess, serum
Melancholia, pus tube, cystitis, perimetritis
Abortion, perimetritis

No complications

Scarlet fever, serum intravenously

Abscess of breast, perimetritis

Ruptured perineum, stitches sloughed

Acute Tuberculosis

Peritonitis, septic pleurisy etc.

Hemoglobin 15%, reds 1,456,000

Complete rupture per., convulsion

convulsion
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CASE I, B. H., Aet. 19 years.

Admitted 5th November 1902 with the following histo-
ry from the Maternity Hospitel:- primipara, delivefed on
24th October, vertex presentation, labour natural, but
some doubt entertained whether or no a portion of the mem-
braneé had been retained. |

On 29th October the temperature rose to 102?4 and
the pulse to 108 in the minute, and the lochial discharge
became "heavy".

On 30th October her temperature was normal on the
morning, but in the evening a rigor occurred, and the
temperature rose {0 105° An intrauterine douche was
given, when a small portion of chorion came away. She
was allowed up on 4th November, but, on the following day,
her temperature again rose to 1039

On admission to the puerperal ward her temperatufe
registered 101%94. She was a well nourished woman, the
tongue fairly clean, and she did not appear acutely 1ill.

The pulss numbered 100 in the minute, was regular, but
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easily compressivls.

Examination of the chest negative.

There was no tenderness on palpating the abdomen,
and the fundus uteri could not be felt above the pubis.

On vaginal examination the body of the uterus found
freely moveable, the os patulous admitting the tip of a
finger. Nothing abnormal in the region of the broad liga-
ments. The uterine sound passed 4%".

The cavity of the uterus was curetted, and a small
quantity of membrane and debris removed.

Quin. sulph. grs. V given 4 hourly, and a dailyrin—
trauterine douche of lysol30O m.to 0i, while a vaginal
douche was given thrice daily.

By 10th November lochial discharge ceased, and she
appeared practically well, though temperature continued
to oscillate between 9896 and 101° until 25th November,
and she was dismissed on 13th December.

This case was one of mild infection throughout, and
presented moderate leucocytosis. Anemia was never a proﬁ-
inent symptom. The increase in the numbser of leucocytés

depended almost entirely upon an increase of the poly-
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morphonuclear cells,lalthough for the first few days in
counts of over 500 no eosinophiles were found. The in-
creass in the number of neutrophile cells was at the ex-
pense of the mononuclear variety, especially the‘small
lymphocytes, but as the number of leucocytes decreased to-
wards the normal limit, these latter increased absolutely
and relatively in number.

The temperature and leucocytosis curves appear to
correspond to a certain degres, though the correspondence
was not a marked one. The maximum estimate of 20,800 on
10th November was not accompanied by any increase of
fever, nor did the pulse on that day rise above 98 in the
minute, and there was nothing clinically to account for
the increased leucocytosis.

The number of large mononuclear cells was found td
vary considerably, both absolutely and in relation to
other varieties of cells. This is partly explained by
the difficulty at times in differentiating certain large
cells from the smaller lymphocytes or from transitional
forms, but, allowing for this, it is difficult to arrive

at a satisfactory conclusion as to the significance of
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fluctuation in the number of this variety of cell. As
the patient approached conﬁalescence the eosinophile
cells were constantly found.

On 19th December she was readmitted (with marked
swelling of the left leg), having in the meantime been on
duty in the hospital as a ward maid. This was first
noticed by‘the patient about the calf of the leg, but on
admission it exfended from the foot as high as Poupart's
ligament. Theres was little or no pain along the course
of the veins, and she otherwise felt well. A calico ban-
dage was firmly applied, and the leg elevated.

By 21st December the swelling had markedly decreased.
There was no pain, and no rise in temperature. There was,
however, a painful swelling on the inner side of right
knes, apparently thrombosed veins.

The condition rapidly improved, and she was allowed
up on the 3lst December, and dismissed on 10th January.

The true explanation of this condition was somewhat
uncertain, as it might have resulted from either an ex-
tension of the septic infection from the uterus, or

simply coagulation of the blood in the vessel favoured by
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the general condition of the patient. 1In this case,
therefors, a careful examination of the blood promised re-
sults of unusual interest, for while a leucocytosis might
have been expected in a case of septic infection, its ab-
sence where the thrombosis was not of septic origin would
appear probable. The latter theory was largely verified,
for the blood condition proved to be practically normal,
the only note-worthy feature being an increase in the so-
sinophiles, which shewed a steady decline in numbers dur-
ing convalescence. The temperature remained normal

throughout.
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CASE II, Mrs. McF., Aet. 26 years.

Admitted 28th November 1902 in a semicomatose con-
dition, but the following indefinite history was obtained
by the nurse from her friends. She had been delivered of
a female child on 1l5th November. A midwife was in attend-
ance. There was no history of any abnormality, and the
after birth, as far as was known, had been expelled sn-
tire. The lochial discharge from the first had been
-scanty, and ceaséd on 24th November, when she became acute-
ly 111, and apparently delirious. Her previous two la-
bours were normal, and there was no history of former i1l
health.

When first seen she appeared almost unconscious, and
lay with open eyes and a vacant expression. There was no
muscular rigidity. The pupils were equal and moderately
contracted. Conjunctival reflex was only partially pres-
ent. The tongue was dry, and the teeth loose. The skin
had a somewhat sallow tint, and was dry to the touch.

The pulse numbered 80 in the minute, was regular,
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but easily compressible.

The respirations numbered 24 in the minute, and tend-
ed to be irregular, though not definitely Cheyne-Stokes
in character. The temperature was 100%4.

Examination of the chest was negative, except that
the second heart sound appeared somewhat accentuated.

The abdomen was not distended, and was painless on
palpation. Liver and spieen were not apparently enlarged.

The fundus uteri could not be felt above the pubis.

Urine - catheter specimen - was found to contain dis-
tinct albumen (.25 Esbachs), acid, $.G. 1,025.

With freshly made Fchling's solution a reaction ex-
tremely suggestive of presence of sugar occurred.a few
seconds after boiling.

Fermentation test, however, made later was negative.

The deposit contained amorphous urates, and hyaline
and granular. tube casts in fair number.

Owing to her condition no further physical examina-
tion was made. Whisky was administered per rectum, and
1/15 gr. strychnine hypodermically.

29th November. Uterus, per vaginam, apparently in-
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voluted satisfactorily, freely movsable, os patulous but
scarcely admitting a finger. Little or no foetid odour,
and nothing abnormal made out in region of broad liga-
ments. Leucocyte count 11,600.

Cavity curetted. A small amount of membranse brought
away along with some debris and bloodclot about size of a
walnut. Temperature 100° Pulse 102. Respirations 24.
Still unconscious. Urine ozXX by catheter, besides som;
passed at time of enema. In the evening 0zXXVIII of sa-
line fluid were injected under the breasts, and croton
0il mi followed by another mi 1% hours later were admin-
istered.

30th November. Patient still unconscious. Bowels
moved’freely (6), at first constipated, and later fluid
in character. Leucocyts count 7,800.

lst December. Pulse feeble, and breathing Cheyne-
Stokes in character. Slight internal strabismus. Leuco-
cyte count 17,000. |

3rd December. Still unconscious, though she could
be gotvto swallow fluid nourishment. Clonic spasm of

right forearm lasting for an hour.
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5th December. Strabismﬁs no longer evident, and con-
junctival reflex is more active. Leucocyte count 18,400.

6th December. Repeated the word "father" several
times, and appeared to recognise her relations, the sight
of whom made her cry.

7th December. Respirations irregular in rhythm,
varying in number from 9 to over 20 in the minute. Leuco-
cyte count 17,800.

8th December. General convulsive movements occurred
during the night, and attempted to get out of bed. Leﬁco-
cyte count 15,600.

10th December. Answered some questions intelligent-
ly, and cried a good deal, wiping her eyes with her hand-
kerchief, but refuses to put out her tongue. No evidencs
of paralysis. Leucocyte count 12,000.

13th December. When left to herself commences to
sob violently. Leucocyte count 12,400. Slight albumin-
uria and hyaline tube casts still present in fair number.

14th December. Scrseaming and restless, and apparent-
ly unable to understand what is said to her. Leucocyte

count 6,400.
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17th December. Small abscess in left breast found.
Apparently no subjective symptoﬁs. Temperature normal.
Leucocyte count 7,600. Abscess incised and ZIII pus
evacuated. Operation apparently caused little pain even
though a finger was introduced into the cavity, and no
anesthetic was used.

18th December. Leucocyte count 9,600.

19th December. Leucocyte count 10,400.

From this date to the beginning of January she was
at varying intervals exceedingly noisy, screaming, laugh-
ing and singing. |

During her last week in hospital the condition of
melancholia becams more evident, and on 10th January, hav-
ing been certified as "of unsound mind", she was removed
to an asylum.

Considerable difficulty was felt in arriving at a
definite diagnosis of this patient's condition on her ad-
mission to hospital, but the unconsciousness at the out-
set; which lasted for nearly a week, and the subsequent
course of the case, would at least suggest thrombosis of

some of the cerebral vessels possibly preceded by embolism.



30

It is of interest to ndte that a leucocytosis when
present was never of high degree. 1In this respect the
case may be compared with that of Mrs. McA. in whom puer-
peral melancholia also occurred. The leucocyte count re-
maining practically normal while well marked symptoms of
melancholia exist is a result which agrees with the obser-
vations of others. Somers (Am. Journ. of Insan., 1892,
Vol. 49) gives leucocyte counts of nineteen cases of
melancholia, and found they averaged 7,947 per cb.mm.

In the case under discussion even when a definite
septic focus existed in the breast there was no rise of
temperature, and little or no increase in the number of
white cells. This abscess formation without rise of |
température has also been noted at times in postscarlati-

"nal adenitis.
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CASE III, L. McC., Aet. 18 years.

Was admitted 10th December, 1903. She was confined
a fortnight before admission, a midwife attending. La-
bdur was considered ﬁormal, though the patient thought
she had lost a good deal of blood at the time.

She appeared fairly well nourished, but pale. The
tongue was furred and rather dry. The pulse numbered 100
in the minute, but was regular and of fairly good quality.
Examination of chest was negative.

On palpation of the abdomen the fundus uteri was
found about 3" above the level of the pubes, and thers
was slight tenderness in the iliac region on both sidss.
| The body of the uterus was freely moveable on vagin-
al examination. The os uteri was patulous, admitting a
finger. There was no resistance, and little or no tender-
ness in the region of the broad ligaments. The cavity of
the uterus contained some debris invsmall quantity, and

this was removed with a flushing curette. There was no

foetor.

The temperature rose to 10492 on the following even-
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ing, and she became so excitable L/ﬁ gr. morphine was in-
jected hypodermically.

On the third day after admission her temperature had
fallen to normal, and it never again rose above 100? She
continued well until disiissal.

This case was an extremely mild type of puerperal
fever, as evidenced both from the condition of the pa-
tient herself and from the fact that the leucocytosis was
throughout a moderate one, though the percentage of poly-
morphonuclears rose as high as 92. There was here appar-
ently no relation between the leucocyte and temperature
curves, for a sudden drop in the number of leucocytes oc-
curred on the second day when the fever was highest. The
administration of quinine salicylate appeared to have no
influence upon the lesucocytes, for it was administered 4
hourly in 5 grain doses on llth December, stopped on 1l4th
December, recommenced on l6th December, and again stopped
on the 18th. This remittent administration was due to
the discomfort in the ears caused by the drug. On the
first occasion of its administration a slight increase in

white cells was noted, viz., 15,000 and 13,800, while dur-
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ing the second period of administration of the drug the
estimate of leucocytes was practically normal.

The absence of eosinophiles in a mild case is a not-
iceable feature, but these appeared on the eighth day
after admission.

The infective organism was apparently one of low
virulence, possibly saphrophytic in habit. This would ac-
count for the rapid fall of the temperature, though by no
means a certain sign,for Williams states he has had cases
which had no fever, and yet he was able to isolate viru-
lent cultures of streptococci from the uterine cavity.

The anemia was well marked, Eut there was satisfac-
tory improvement before dismissal, for the red cells in-
creased from 2,680,000 on 1l3th December to 3,690,000 on
8th January. | |

She was dismissed on 10th January. . S
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CASE IV, Mrs. R., Aet. 39 years.

Was admitted on 16th December, 1902.

She had been confined on 8th December. Presentation
normal. Labour lasted from 7 a.m. to 12 noon, and appear-
ed normal, no examination being considered necessary by
the medical man attending.

Lochial discharge became foetid on the fourth day of
puerperium, and ceased on the day previous to admission.
-Douches of Hydrarg. Perchlor. had been given daily since
12th December.

Previous history. She had had thres miscarriagés
during the last four years - the first two at the 6th
month, and the last at the 3rd month 11 months ago.

She appeared a well noﬁrished woman of fairly good
colour. The face flushed, the eyes bright, pupils moder-
ately contracted, and the tongue furred and rather dry.
Temperature on admission was 1019

The pulse numbered 96 in the minute, was regular,
and of fairly good gquality. Respirations numbered 20 iﬁ

the minute.
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Examination of the chest was negative.

There was some rigidity of the abdominal muscles, -
and slight pain in both iliac regions.

On vaginal examination there was a superficial tear
of the posterior vaginal wall.

The os was patulous. The uterine ;avity measured 4",
and containedllittle debris. The endometrium appeared
thickened and rough, but nothing definitely abnormal was
made out in the region of the broad ligaments.

The cavity was curetted, and douched with creolin lo-
tion, after which the temperature rose from 10398 to 1059,
and a rigor lasting 15 minutes occurred.

Treatment - daily douching, stimulant and strychnine,
and quinine salicylate, grs. V, 4 hourly.

Her fever ran a moderate course, oscillating between
normal and 10398 until 15th January. For several days
- there was marked foetor of the lochial discharge.

Thrombosis occurred in the veins of both legs, but
was more marked in the left. This was accompanied by
pain, and the temperature continued to be erratic. Here

the thigh was affected before the leg, and there was an
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accompanying increase in the numbser of the leucocytes due
to a rise in the polymorphonuclear cells. This condition
therefore differs from that in Case I, B. H., and appsears
to depend upon the éeptic infection.

The patient was dismissed on 14th PFebruary.
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CASE NO. V. Mrs. H., Aet. 29 years.
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Total Large _
Date Wet Polyms. Abs. Lymphs. Abs. Mons. Abs. Eosin. Abs.
Count % No. % No. % No. % No.
Dec. 18 8,000 82.9 6,632 9.7 776 7.3 594
19 6,800
20 4,600 91.8 4,222 5.4 248 2.7 124
22 14,600
23 13,400 90 12,060 8 1,072 2 268
25 12,400

27 14,000 83.9 11,746 13.2 1,848 1.7 228 1.1 154
29 11,400
Jan. 3 8,000 68 5,440 28 2,240 4 320

6 8,800
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CASE V, Mrs. H., Aet. 29 years.

Admitted 18th December, 1902; dismissed 28th January,
1903.

Delivered of a healthy male child 10 days previous
to admission, when a midwife was in attendance. Labour
lasted three hours. The patient was seized with a rigor
eight days later, and the lochisl discharge disappeared
on the day before admission. Medical advice was sought
on the 17th, when the temperature was found to be 103°
She was sent, therefore, into hospital. On admission her
temperature was 10196, the face was flushed, the pulsse
regular, but easily compressible, numbering 106 in the
minute.

An examination of chest was negative.

The abdomen was slightly distended, and rigidity of
the abdominal muscles prevented a thorough examination.
Pressure in right iliec region caused some pain. Well
marked varlcosity of the veins of the left leg was pres-
ent. On pelvic examination the os uteri was found patu-

lous, and the body of the organ moveable, but its cavity



a
contained a considerable quantity of decomposing placental
tissue and membrane.

There was also a swelling smaller than a walnut in
size in the region of the right lateral fornix, which was
doughy in consistence, but neither painful on pressure
nor easily moveabls.

Cavity of uterus cleared out with flushing curette
and creolin douche. The température continued %0 oscil-
late between the normal and 10394 until 27th December,
when it remained normal.

The leucocytosis never reached a high degree, the
maximum being 14,600 on 22nd December, and by 3rd January
the number of leucocytes was practically normel. Con-
sidering the erratic temperature, the induration, and
gradual fixstion which occurred about the uterus, and the
breaking down of some of the varicose veins of the leg,
this moderate increase in the number of white cells is
worthy of note. It will be seen, however, that though
the total number of leucocytes was low, the polymorphonu-
clear cells on several days were relatively numerous,

e.g., 20th December the leucocytes numbered 4,600, while
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91.8% of these were polynuclear neutrophiles. This is
possibly explained by the variety of the infective organ-
ism present, and the action of its toxines upon the hemo-

genlc tissues.

The patient made a satisfactory recovery, and was

dismissed on 28th January, 1903.
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CASE VI, A. R., Aet. 19 years.

Admitted 30th December, 1902; dismissed 14th February,
1903.

Owing to her condition she was unable to give any
history of her illness, but it was said that she gave
birth to a child on the previous day at 6.30 p.m., though
she had continued at her work until 4 p.m. on the same
day.

The temperature was 10198. she was very pallid, and
looked extremely 11l1l. The pupils were dilated, the
tongue dry and furred. The pulse numbered 152 in the min-
ute, was regular, but small and easily compressible.
Respirations numpered 36 in the minute. She had the ap-
pearance of having lost & large quantity of blood. The
chest in front was negative to examination, but on percus-
sion over the back there was decided dulness over the
.1ower lobe of the right lung. PFine crepitation was audi-
ble on auscultation over this area, but thé breath soupds
were not tubular in character, and there was little, if

any, decrease in the intensity of the respiratory murmur.
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There was considerable tenderness on palpating the abdo-
men, and the fundus of the uterus could be felt almost on
a level with the umbilicus.

Owing to her highly excitable condition it was found
impossible to make a thorough examination without an
anesthetic, and therefore chloroform wa§ administered.
The os uteri was dilated, and the cavity was found filled
with foetid blood clot and a smell amount of membrane and
debris.

As much as possible was removed with the fingers,
and the cavity was then curetted and douched with lysol
lotion. A pint of saline fluid was then injected under
the left breast, and two hours later her pulse had fallen
to 124 in the minute, and the tempersture to 101°

On the following day, 31lst December, 10 c.cs. ante-
streptococcic serum (Parke, Davis & Co.) was injected sub-
cutaneously into the abdominal wall, and on the morning
of January 1lst the temperature fell to 989, while the
pulse and respiration numbered 100 and 28 respectively.
In the evening, however, the temperature again rose.to
10596 when a rigor occurred.

On 3rd January, owing to the erratic temperature and
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the apparent improvement derived from the first injection,
10 c.cs. antistreptococcic serum were again injected, but
on this occasion directly into the median cephalic vein.

On the following day the temperature remained normsl
from 6 a.m. to 6 p.m., at which hour was registered the
lowest evening temperature since admission, but it again
rose to 10192 on the following day, 5th January. From
that date, however, it steadily fell, and became practical-
ly normal on lith January, rewaining so until dismissal
on 1l2th February.

By 5th January the tongue was moist, the pulse num-
bered 100 in the minute, &nd respirations 28. The dul-
ness, however, at the right base persisted, and on making
an exploratory puncture a small quantity of blood stained
fluid was withdrawn. This on examination was found to |
contain diplococci and indefinite micrococci, but an agar
culture was negative. By 8th January crepitation was no
longer audible, the lochial discharge had ceased, and she
was found reading a magazine in bed. She was allowed up
on the 23rd of January, and dismissed on 1l4th February.

In considering the leucocytitic curve as a whole it
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will be seen that a decided leucocytosis was present‘on
admission, being 37,200, and that six weeks elapsed be-
fore the curve with varying fluctustions reached the nor-
mal line:

As she was admitted on the second day of the puerpe-
rium a physiological leucocytosis was to be expected at
this time, but the increase was much more merked than
what would occur after a normal labour. The uterine and
pulmonary conditions would account for this increase.

The hemogenic tissues (especially the bone marrow) react-
ing powerfully to the stimulating toxines, with the re-
sult that e high polymorphonuclear leucocytosis was found
present. The polymorphonuclear cells make up 97.5% of

- the whole, and this was associated with a reduction of
the lymphocytes and eosinophiles. Not until three weeks
after admission did the polynuclear cells stand in normal
relation to the other white blood cells, while the eosino-
philes entirely disappeared during the acute stage of the
first week.

The decreaée in the blood count on the second day

might be the result of the saline infusion, and a further
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decrease upon the following day the effect of the serum
injected, for this was also noticeable on two occasions
in Case VIII, though not so in Case VII.

It appeafs doubtful if there was any relation be-
tween the rigor and the blood count.

The serum intravenously was followed by a temporary
decrease in the white cells, but a steady increase occur-
red during the next three days. Little relative change,
however, occurred in the proportion of one variety of
cell to another.

With reference to the relation of chloroform to the
leucocytosis in this case it must be pointed out that
Henderson, in three cases, found that a rise took place
in the number of white cells, the leucocytosis reaching
its maximum within 10 hours and returning to normal again
within 24 hours.

On the other hand in two cases he found that a rapid
though slight fall occurred for the first few hours, and
then a steady though moderate increase in the number of
white cells.

In the present case it 1s difficult to estimate what
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influence, if any, the chloroform had upon the leucocy-
tosis, and it appears impossible to distinguish its ef-
fect, if there were any, from the action of the saline
infusion, or from the leucocytosis dependent upon the
pulmonary condition and the septic infection.

With regard to the action of saline infusions
Winternitz (Arch. of Exp. Path. and Pharm., Vol. 35 -
Cabot) holds that the degree of leucocytosis folloﬁing an
infusion of neutral salt solution depends upon the local
reaction excited. Yet, if ordinary aseptic precautions
are taken no local inflammation, however slight, should
be seen at the sight of injection.

In the case under discussion there was no local re-
action, and the number of leucocytes fell on the first
and second days following the injection to the extent of

36% and 50% on the two days named.
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CASE VII, Mrs. C., Aet. 25 years.

Admitted 2nd January, 1903; dismissed 26th April,
1903.

The patient was delivered of a female child on 27th
December, 1902, i.e., six days previously. Labour was
precipitate, the child being born on the floor.

The placents and membranes were considered to have
been expelled entire. |

On the third day her temperature rose to 101? and
her pulse numbered 104 in the minute. (A maternity nurse
was attending her.)

On the fifth day the lochial discharge became foetid,
and her temperature registered 102?4. She experienced
severe headache, sickness with vomiting, and sweating was
profuse. Several rigors also occurred, and she had well
marked delusions.

On admission to hospital she appeared a fairly well
nourished woman. The face was somewhat flushed, the
tongue was red and flabby in appearance. Her temperature

was 101° Her pulse numbered 120 in the minute, was regu-
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lar, and of fair quality.

Her respirations were 26 in the minute.

An examination of the chest was negative.

There was no pain on palpating the abdomen, and the
fundus of the uterus could be felt about 2" below the
level of the umbilicus.

On pelvic examination the uterus was freely moveable”
The os uteri was patulous, and admitted a finger, but no-
thing abnormal could be detected. An intrauterine douche
of lysol was given daily.

On the fourth day after zdmission her temperature
had fallen to normel, and remained so throughout the day,
and she appeared to be making satisfactory progress. Ber
temperature, however, again rose, reaching 1049 on 10th
January, and on the following_night she began to complain
of pain in the right groin, and in the calf of the right
leg. On the followingjday there was some slight but firm
swelling, apparently glandular in character, on the pain-
ful groin. It was situated in the region of the femorel |
vein, but there was little or no swelling of the leg.

Two days later, however (14th January), slight oedema was
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found‘of the right leg, and tenderness on the inner side
of the right knee. This condition persisted, and the
temperature continued to oscillate between 1002 énd 1039,
and sweating was at times profuse.

On 23rd January she began to complain of a trouble-
some cough, and three days later, on auscultating the
chest, some crackling rales were audible at the base of
the right lung, and accompanying inspiration. Percussion
note over this area was, 1if ahything, slightly impairsd,
but there was no perceptible difference between the vocal
fremitus and vocal resonance of the two sides, and there
was no increase in the frequency of the respirations.

The sputum was examined for tubercle bacilli, but
with>negative results.

By 5th Pebruary her condition had not improved, and
she was losing flesh. The sweating was profuse, her tem-
perature continued to be erratic, and her cough persisted.
She was seized with frequent rigors, thrse occurring on
ond . February, each lasting for about half an hour.

As the situation of the septlc focus was undetermin-

od, and her state appeared to be becoming critical, treat-
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ment by the intravenous injection of antistreptococcic
serum was considered worthy of tfial. With the usual pre-
cautions 10 c.cs. of this serum (Parke, Davis & Co.) were
injected into a vein at the bend of the right elbow at
3 p.m. (5th February). No marked effect, definitely at-
tributable to the serum, was produced upon the temperature
or pulse by this injection.

At 2 p.m. the pulse and respirations numbered respec-
tively 132 and 26. The injection was made at 3 p.m., and
three hours later the pulse and respirations numbered 118
and 26, and the temperature had also fallen a fraction of
a degree, but reached 103%6 by 10 p.m. But all thres
again rose upon the following day, and another rigor oc-
curred in the afternoon, though in the morning she appear-
ed brighter, and felt better than upon preceding day.

The blood estimate upon both days remained the same,
viz., 3,000 leucocytes per cb.mm.

Little improvement occurred, and,in addition to the
previous symptoms, on 13th February she complained of
rather severs pain in the region of the left costal mar-

gin, which was aggravated by deep inspiration.
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Physical examination, however, was negative, but a
blood estimate shewed a decided rise compared to former
observations in the number of leucocytes, viz., 18,800.

On 19th February she complained of pain in both
groins, and there was very slight oedema of the left leg.

As her condition appearsd to be becoming worse it
was decided to try the effects of antistaphylococcic serum,
and 20 ¢.cs., therefore, of this serum (Burroughs & |
Wellcome) were injected subdutaneously into the abdomen.
No change was brought about in the pulse or temperaturs,
nor was there any apparent amelioration in her symptoms.

The blood estimate shewed an increase of 33% in the
white cells in 1% hours after injection, rising from
14,800 to 22,000, but an hour later fell to 18,000, and
2% hours after to 11,800, while, on the following after-
noon, the leucocytosis numbered 11,600 per cb.mm.

By 3rd March the swelling about the right groin had
become more marked, involving the upper part of the thigh,
and there was a suspicion of deep fluctuation.

Six days later signs of abscess were unequivocal.

Chel. 3 was therefore administered, and a large abscess
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evacuated. The pus which was slightly greenish and of a
foetid odour had burrowed below the muscles of the thigh,
and laid bars several inches of the upper half of femur.
The periosteum, however, was intact.

Marked improvement followed this operation. ‘The tem-
perature fell to normal. No further rigors occurred, and
by the 10th April the wound had almost healed.

She was disuissed some days later. |

A noticeable feature of this case was that the num-
ber of the leucocytes, throughout the greater part of the
patient's illness, remained practically normal in spite
of acute syuptoms supervening. This fact is discussed
more fully upon another page.

The leucocyts ahd temperaturs curves shewed no rela-
tion to one another, and the occurrence of rigors had no
definite influence upon the blood estimate.

The subcutaneous injection of antistaphylococcic
serum had a decided though temporary influence upon the
number of the leucocytes, the leucocyte curve reaching

its maximum in 1% hours.
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Feb. 2
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Wet
Count

39,000
27,200
28,600
12,400
16,800
8,400
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11,400
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11,400
11,800
19,600
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9,200
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9,600
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12,400
11,800
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6,400
8,400

S., Aet. 30 years.

Large
Polyms. Abs. Lymphs. Abs. Mons.
No. % No.
96.6 37,674 2.6 1,014 .6
90.6 25,911 6.3 1,801 3
90 11,160 7.5 675 2
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Antistrept. serum 20 c.cs.
Rash on arms and face

Perimetrlitis

Rigidity of abd. muscles, incregsed fixation of uterus

fumour masses in abd., sicknesséﬁ@Tvomiting

Red oount 3,200,000

Stomach washed out on lst, rect Msfeeding commenced‘on 28th

Faecal fistula (umbilical)

Death
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CASE VIII, Mrs. S., Aet. 30 years.

Admitted 9th January, 1903; died 10th April, 1903.

She was confined three weeks previous to admiséioﬁ,
when twins were born. Ten minutes elapsed between the
birth of the children. The placenta was expelied immedi-
ately upon the birth of the second child. A midwifé had
attended, but there was no history of undue manipulation.

Lochial discharge ceased three days after labour oc-
curred.

She left her bed on the tenth day, when she experi-
enced pain and noticed swelling of the abdomen. She
sought medical advice, when she was told that she had
onl} a short time to live, and a few days later was certi-
fied as puerperal fever, and sent into hospital. This
was her eighth confinement. The others had been normal.
There was a history of her having been "out of sorts" fof
the previous six months. She had been troubled with
.braathlessness, and a slight cough accompanied by a
"dirty spit". She had also been subject to indigestioh

and "wind". There was no history of tuberculosis in the
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family.

On admission to hospital she looked extremely ill.
She was fairly well nourished, but pale in colour. Thev
pupils were moderately contracted, and the tongue was
moist and fairly clean. Her pulse was regular, though
rather easily compressible, and numbered 100 in the min-
ute, and the respirations 28.

Examination of the heart revealed nothing abnormal.

The lungs were resonant to percussion in front, but
the respiratory murmur was harsh, and expiration was pro-
longed over the right side, where vocal fremitus and
vocal resonance were somewhat incresased. Some crepitant
rales wers audible about the region of the right nipple.
Behind the percussion note was dull over the right base,
and crepitant rales wsre audible over this area.

Abdominal examination was negative.

On pelvic examination the uterus was freely move -
able. The cavity measured 24", and nothing abnormal
could be made out there, or in region of the broad liga-
ments.

The urine contained some albumen, but the chlorides
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were not appreciably diminished.

By 11th January, though her highest temperaturs. was
10194, falling to 1002 by night-time, her condition shew-
ed no sign of improvement. Sweating was profuse, and her
pulse and respirations respectively rose in number to 118
and 42. She was prevented from sleeping by a persistent
cough, accompanied by profuse mucopurulent expectoration.
The sputum was examined for tubercle bacilli with negative
results, but abundant microorganisms were present, diplo-
cocci, cocei, bacilli, and streptobacilli.

The physical signs in the chest were found to have
changed, for dulness and percussion were now present over
both bases, mors marked upon the right side. On ausculta-
tion moist and coarse crepitant rales were audible on
both sides, though the respiratory murmur was decreased
upon the right. There was no distinet tubularity in
the character of the breathsounds, and the signs werse not
those of a typical lobar pneumonia, but rather one of
acute septic origin.

Owing to her critical condition I injected 9 c.cs.

of antistreptococcic serum into a superficial vein of the
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left arm.

On the following day at 2 p.m. her temperature reg-
istered 99?, though respirations still numbered 40 and
the pulse 116 in the minute. She looked much better, and
expressed the desire for more food.

The cough was much less troublesome, and expectora-
tion markedly diminished in guantity. Percussion note
was much more resonant on the left side, though still de-
cidedly flat upon the right whers crepitant rales were
still audible. The left base, however, was almost free
from rale. There was also a marked fall in the number of
leucocytes.

Next day (13th January) the morning temperature reg-
istered 999, but the patient did not appear so well as on
the previous day. The respirations numbered 40 in the
minute, and the pulse was regular and numbered 116, but
was easily compressible. The cough had again becoms
troublesome, and expectoration fairly abundant in quanti-
ty.

Marked dulness now persisted at the right base; and

the respiratory murmur was somewhat tubular in character,
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ac00mpanied by numerous coarse crepitant rales. The
physical signs at the left base remained unchanged .
Owing to the apparent temporary improvement following the
first injection of serum it was decided to repeat the
treatment, and accordingly 20 c.cs. Parke, Davis & Com-
pany's antistreptococcic serum were injected into a super-
ficial vein of the right arm at 1.30 p.m.

By 10 p.m. her temperature registered 10094, the
pulse was feeble in quality, and numbered 128 in the min-
ute, and the respirations 52. She complained of gpi-
gastric pain, and a choking sensation in her throat. The
abdomen appeared distended, and tympanitic to percussion.
Considerable relief was dbtained by carminative treatment
and a turpentine enema.

For the following twelve days her chief complaint
referred to gastric disturbance. Her temperature oscilla-
ted between normal and 1029, averaging about 100925. The
frequency of respirations varied between 32 and 52, and
her pulse between 108 and 128. |

By 26th January her chest condition had improved,

and rale was no longer audible, though dulness : persisted
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at both bases.
| Exploratory punctures on two occasions, 23fd and
26th, proved negative, and the condition was(apﬁarently
one of thickened pleura.

In the meantime, physical signs had appseared in'the
abdomen énd pelvis. The former was somewhat distended.
The percussion note was dull, and the abdoﬁinal muscles
so rigid as to make a thorough examination impossible.

Per vaginam it was found that the uterus had become
fixed, especially on the left side, where there was thick-
ening and resistance. |

On 2nd Pebruary nodular masses could be made out on
abdominal palpation, situated below the left costal mar-
gin, and these appeared to have origin from the omentum.
There was also a suggestion of free fluid in the abdomin-
al cavity, but there was no oedema of the legs. She was
noticeably losing flesh. |

By the 1l1lth February her temperature had become more
erratic, rising as high as 10392, the pulse 126, and res-
pirations 36 in the minute. Her chief complaints all
along refefred to the stomach, and sickness and vomiting

persisted in spite of dietetic treatment. On that day
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she also complained of pain in the region of the left
costal margin, and some fine scanty crackling rales were
audible at the left base. There was mafked fixation of
the uterus, and resistance all around the cervix, and the
abdomen remained rigid and difficult to examine.

By 3rd March vomiting and epigastric pain had become
so persistent a tube was passed, and the stomach washed
out, and rectal feeding commenced. This treatment was
followed by temporary relief, but gastric pain soon re-
curred, and, on 13th March, a fecal fistula suddenly made
its appearance at the umbilicus.

During fhe following month the discharge, which was
fluid, semipurulent, and fecal in character, increased in
quantity.

Emaciation became more and more marked, the eyes be-
‘came sunken in appearance, and the face pinched and grey
in colour. The pulse rate continued to be about 120 in
the minute, and the temperature for the most part oscilla-'
ted between 972 and 100%, while respirations scarcely
varied from 28 in the minute.

Death occurred upon 1l0th April.

AT THE AUTOPSY the following was found. There was
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nothing worthy of note in the chest except for some hy-
postatic congestion énd oedema of the lungs.

On opening into the abdomen, however, the great omen-
tum was found adherent all rouhd its wmargin, and apparent-
ly forming the posterior wall of an abscess, of which the
abdominal parietes formed its anterior wall. Its anteri-
or surface presented a greyish appearance covered with
debris and grumous material, while the contents of the
cavity were a thin semipurulant fecal fluid.

Thers was no general peritonitis and no glueing of
the coils of bowel together, except on the left flank,
where part of the small intestine had been involved, and
formed a portion of the abscess wall.

A perforation of the -gut had occurred in the region
of the sigmoid flexure about the size of a threepenny
piece, apparently the result of the septic process from
without.

The pelvic contents were completely matted together,
and the relation of the parts obliterated.

The uterine cavity contained apparently no debris,
and involution was complete. No evidence of tuberculosis

or malignant disease was found.
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OBSERVATIONS ON CASE OF Mrs. S. As she was admitted
three weeks after confinement the normal leucocytosisAfol-
lowing labour should have practically disappeared. The.
first blood ccunt, therefore, of 39,000 must be looked
upon as a purely pathclogical condition, especially when
the polymorphs were present in the high percentage of
96.6, and this increase absolute and relative was associ-
ated with a decrease in the number of the lymphocytes.

The chest, looked at as a whole and irrespective of the
patient's clinical history, might readily be taken to rep-
resent the blood condition of a moderately mild case of
puerperal septicemia.

| After the first three days the leucocytosis was only
moderate in degree, and this existed mwore or less for
nearly th?ee months. It also shews a steady fall in the
percentage of polymorphs with a corresponding rise in the
percentage of lymphocytes. The eosinophiles were also
found fairly constantly. One abnormal feature, however.
we.s the constant presence of myelocytes.

This case was one of considerable interest in point
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of view of diagnosis. The moderate leucocytosis or nor-
mal blood estimates, together with the tumour masses in
the abdomen, and progressive emaciation, strongly sug-
gested some tubercular or malignant disease as a complica-
tion.

This anticipation, however, was in no way verifiled
by the autopsy, when all the physical signs were found
referrable to septic infection and inflammafory indura-

tions of the tissues.
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Red
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No. % No. Corp
349 2.6
345 4.2
270 2.3
316 1.3
312
349
547
223
985 .3 65
527
392 1 98
RED COUNT
Jan. 17 = 2,264,000
20 1,712,000
Feb. 7 2,468,000
Mar. 14 4,272,000

537

207
205

21

105.6
103.2

103.4
103.6
98.6
98.2
98.8

- 98.2

97.6
99.8
98.2
98.4

Curetted and douched

Quin. salicyl grs. v 4 hourly
Quin. Sulph. grs. v 4 hourly

Rigor o

Quinine stopped -

Perimetritis

Ichthyol pessaries

Saline fluld per rectum daily

Pessarlies stopped ‘

Cystitis, saline stopped

Right pyosalpinx

Bladder irrigated on 3rd

Pus-tube discharging (cervix dilated)

Symptoms of melancholia

Nasal feeding commenced on 17th
Allowed up

Sweiling,in left broad ligament

Much morélintelligent
Dismissed well
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CASE IX, Mrs. McA., Aet. 26 years.

Admitted 1l6th January, 1903. She was confined six
.days previously, when a still-born child was delivered.
Lebour had lasted about 18 hours, and the midwife attend-
ing was said to have removed the placenta manually immedi-
ately after the child was bérn.

Three days later théApatient was seized with a rigor,
which lasted for ten minutes. Since then the lochial dis-
charge had been scanty and offensive, and she had experi-
enced abdominal pain. This was her first child. Menstru-
ation had last occurred in March 1902, and she maintained
she had experienced fetal movements on the day previous
to her confinement. Her former health had been good.

On admission to hospital her temperature registered
10092. Her pulse and respirations numbered 108 and 24
respectively, and the former was regular, and of fair ten-
sion. She was falrly well nourished, but markedly pale.
The eyes were bright, with the puplils moderately contrac-
ted. The tongue was moist.

Examination of the chest was negative.
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The abdomen was not distended, and not painful to
pressure. The fundus uteri was on a level with the um-
bilicus, and was firm, but no pain was elicited on palpa-
tion.

On pelvic examination the cervix was soft in consist-
ence, and the uterus was mobile. The os was patulous,
and readily admitted of examination. The surface of the
cavity was rough, and the quantity of debris was slight,
but a small amount of membrane was removed and the cavity
curetted. Nothing abnormel was made out in the region of
the broad ligaments. The uterine cavity was douched out
daily with a lysol lotion, and she was given quinine, and
a mixture containing nux vomica and port.

In.two days the fetorR had practically disappeared
from the lochial discharge, but she complained of weak-
ness and "as if the breath was leaving her", and on the
morning of the 19th a rigor occurred which lasted for 25
minutes. |

She thought she was dying, and had to be propped up
in bed, and stimulant administered.

By 21st January considerable induration could be
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made out in the region of the énterior fornix, and there
was some fixation of the uterus. There was also audible
on auscultation of the chest a soft systolic murmur at
the base of the heart.

Owing to her continued complaint of weakness and
dyspnea 0i of saline fluid was slowly injected daily in-
to the rectum, and this was apparently followed by good
result, for, by the 26th, the heart sounds were of fair
quality, and no murmur was audible. Three days later
there was a merked rise in temperature to 10496 accom-
panied by a moderate leucocytosis (10,400). This was ap-
parently due to a developing cystitis. The urine had a
marked ammoniacal odour, and the sediment consisted of
stringy mucus and pus, but no tube casts. Along with
this a swelling was found in the region of right broad
ligament, which appeared to move along with body of the
uterus, and &as somewhat painful to pressure. The origin
of the cystitis was subsequently found in the discharge
of pus, from the cervix having infected the bladder. The
condition was one of right pyosalpinx, which was discharg-

ing its contents through the uterine cavity.
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On ‘5th Pebruary the swelling in-the right bread Liga-
ment appeared somewhat larger, and there was tenderness
on pressure. The cervix was therefore dillated to allew
of freer discharge.

During the following week the leucoeyte count cen-
tinued t¢ be low, though the temperzture econtinued to be
erratic, probably due to the conditior in the left broad
ligament where there was pain and induration.

About 9th February. however, it was noticed that her
manner towards others in the ward was becoming psculiar.
She was frequently found in tears. Ber face, which awas
thin and white, began to wear an expression of distfwﬁt
towards those around her; and upon anyone approaching to
inquire what was the matter she would exclaim, "Don't
toueh me". She wovld alsc hold conversations with imagin-
ary people about her bed. Added to this she -steadily-re-
fused to take any nourishment, and on 17th-Februery nasal
feeding had to be resorted to.

-By the bgginning of March she was sitting up in -bed,
;gndv;gkigg.hermfood,tthp@ghrstiil«refusingﬂto;ﬁﬂawergguﬁs-

tions.
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On-llthﬁnarchﬂa\swelling-was-found:on;hhe.lﬁftaﬁmﬁgd
ligament, firm, rounded, and rather painful Lo;pEQSQﬂre.
She had, bowever, improved in genersl cenditien, and
would answer questions, though her face still wore a -dull
vacant expregsion. This gradusally improved, however,
untii by the 10t April she was much more intelligent,
-and the swelling in the broad ligawent had subsided.

She wgs dismissed 25tk April, 1903, well.

JAdmitted .as she was upon the sixth day of the puerpe-
‘rium .and with .a rise of temperature, a leucocytosis would
‘maturally be -expected in the blood estimate, -on account
of the physiclogical increase in white cells having dhad
searcely time tc fall to normel, or on aceount of the
evidence of geptic infection. There was no history of
postpartur hemorrhage, though the conditions of the blood
‘would suggest thet havipg occurred, by the presence of
‘transitional forms of polymorphounuclesr cells, myelecytaes,
~and.a fairly high percentage of red nucleated corpuscles,
while the .red cells varied in shape and size, and on 20th
dapuary enly -pumbered 13712,000 in the cbumm.

j@pe_qlgéd;esggga;e,zhaweyer,areuggled;no;leucocytq&is;

-indeed, -on-the-third.day.after admission, .as will.be:..geen



T4

from the table, -2 "distinet leucopenia -existed, wviz.,
4,600. This condition continued more or less for the
first week, wher a moderate leucocytosis (between 11,000
and 16,000} occurring, apparently due to the collection of
pus in the right tube, but as soon as this had found -an
outlet, the whits cells returned to their nermal number.
It is noticeable that, considering tne complications, the
estimate of the total blood cells was throughout decided~
iy -low. That thiz might have been due to the virulence
of the pyogenic organism being such as to prevent a re-
action on the part of the hemogenic tissues, -or to a
direct destruction of blood ecells, appears scarcely-$en-
able, for under these circumstances a fatal issue would
seem inevitable. Instead of which, though a low blood
count of white cells was still found at the end of the
first wonth, yet the red cells had decidedly increased in
number, and the patient was dismissed well two months
dater.

It would appear as if the variety of eorganism had.an
dmportant bgaring upen the rsaction of the leucocytes.

The numbar of leucocytes -remaining nermal-during the
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symptoms of well marked melancholis is a result whieh
agrees with the observations of others, and may be com-
pared with Case II of this series.

Smyth (Am. Journ. of Med. Sc., 1899, Vol. 107)
states the average number of erythrocytes in ten cases of
mslanchelia to be 4,684,000, while Steele (Am. Journ. ef
Insanity, 1892) ir 35 cases of this disease estimetes the
average at 5,000,000, which is markedly lower, &nd corre-
sponds more to the present case, which was 2,468,000.

¥McPhail (Journal of Ment. Sc., 1884) is of the opin-
ion that mental diseases are in meny cases closely associ-
ated with more or less decided anemiz, slthough in no
sense can blood deterioration be regarded as.a faeter of

insanity.

e
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CASE X, Mrs. McG., Aet. 29 years.

Was admitted on 16th January, 1903, with the history
that abortion (3% months) had occurred seven days previ-
ously. It was hér fourth pregnancy. She had experienced
pains for ten and a half hours before the fetus was ex-
pelled. The doctor who was in attendance removed the
placenta in a broken cohdition, and 17 hours later he
curetted the uterus under chloroform.

Bleeding was saild tovhave been profuse. Four days
previous to admission three rigors had occurred, each
lasting from 10 to 15 minutes followed by severe pain,
chiefly in the lower part of the abdomen. Since that
time the discharge had been scanty and offensive. She
had been sick and'vomiting, and diarrhoea had been pro-
fuse.

On admission to the ward the patient appeared moder-
ately well nourished, though somewhat pale. The tempera- -
ture was 101?2. The pulse numbered 118, was regular, and
of fair quality. Respirations wers 26.

Examination of the chest was negative, and nothing
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abnormal was detected on palpation of the abdomen.

On pelvic examination the cervix was low down, very
firm with considerable induration of the tissues posteri-
orly. The os uteri did not admit a finger. TNothing ab-
normel was detected in the region of the broad ligaments.

The cervix was gradually dilated with Hegar's dile-
tors to permit of examination and freer drainage. The
cavity was then curetted and douched, and an ichthyol and
geletine pessary introduced into the posterior fornix.

The patient made satisfactory progress. The highest
temperature registered was 101?8 on the day of admission
(16th January), and this gradually fell to normal seven
days later, accompanied by a corresponding fell in the
pulse rate from 120 to 88.

There was & decided leucocytosis for the first six
days, fluctuating from 16,000 per cb.mm. to 30,000. The
blood estimate, however, by 24th January had fallen to
7,400 per cb.mm., while the percentage of the polymorpho-
nuclear cells fell from 920.6 to 58. The last observation
made on 27th January shewed @ rise in the proportion of

the lymphocytes from 6% to 40.3%Z. There was, however,
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1ittle cthenge in the absolute numbers of this weriety,
ranging as it did fram 1,356 -to 2,260 per cb.mm. The auwm-
ber o the large mononucleasr cells fluetuated between 163
to 1,880 per cbom. XEosinophile cells were consiantly
present ir the Jdater observations.

Bhe wes dismissed well on 13th February., 1903.
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CASE XI, Mrs. W., Aet. 26 years{

Admitted 21st January, 1903; dismissed well 14th
February, 1903. |

Delivered nine days previously at term of a living
child. This was her third pregnancy. A maternity nurse
was in attendance. The placenta was expelled immediately
after the birth of the child. The lochial discharge was
normal for the first four days; on the fifth the patient
was selzed with a rigor, and experienced pain in the left
side of the abdomen, and thereafter the discharge becamse
scanty, ceasing on seventh day of the puerperium. The
patient had had several rigors with sickness and vomiting
before admission. She was said to have suffersd from
puerperal fever 16 months before with "abscess of the
womb".

On admission the temperature was 100°2. The pulse
numbersed 116, was regular, and of fair tension, while the
respirations were 26.

She appeared well nourished, and not acutely ill.
The tongue was moist, but slightly furred. The breasts

were distended, and the right painful on pressure. A
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soft systolic murmur was audible over the precordium, but
the lungs were negative to examination. The liver and
spleen were not enlerged. The abdomen was slightly promi-
nent, and somewhat tender, and the fundus uteri was about
4" above the pubis. The os scarcely admitted a finger,
end the cervix in the region of the anterior fornix was
firm and resistant. The os was dilated with the finger
and Hegar's diletors, curetted, and a mass of placenteal
tissue and membrane removed.

Lysol douche was given daily.

The case ran a rapid and satisfactory course. The
temperaturs fell from 10498 on the sescond day to normal
on the fifth day, though there was a slight rise %o 100°
two days later.

The leucocyte estimate corresponded clossely to the
favourable progress made by the patient, falling from |
20,200 on déy of admission to 10,800 upon following day.,
while, by the fifth day, the leucocyte estimate was 7,200.
The polymorphonuclear cells fell from 86.5% to 657 of
the whole. There was a corresponding rise in the per-

centage of the lymphocytes, and this was also well marked
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in the case of eosinophile cells, which increased from 2%
to 4%. The blood observations alone in this case indi-
cate a mild septicemia with a healthy reaction on the

part of the patient.

- P «
bk L E E & .t BSOS
. I ;‘@a - (’m 5 4
L =3 LA #
A E 2




CASE XII. Mrs. D., Aet. 23.
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8,800 92

15,600 95.2
10,200 94

31,000 95.7
16,600 97.8
23,800 97.4

8,096

14,851

9,776

29,667
16,234
23,181
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264

234

- 204
372

232
95

In count of 400 twelve eosinophiles seen

In count of 400 one myelocyte was seen

3 p.m. Count of 400, three myelocytes and one red nucleated corpuscle. and several:trangitional“foﬁpgﬂ

176

468
408
930

99
476

84

8 p.m. In count of 500 one red nucleated corpuscle found

In count of 500 one myelocyte seen and only two lymphocytes

Abs Myels. Abs.
No. 70 No.
189 : Curetted, rigor 10
82
264
| | | I .
31 _ Serum 20 o.cs. int?gvenously
7.30 a.m. and 11.39;p.m. rigor, temp. 107.6
v - . Rigor(7.p.
‘ 8 pom- (3-80
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CASE XIT, Mrs. D., Aet. 23 years.

Admitted 2lst January, 1903; died 1lst PFebruary.

She was delivered of her first c¢hild on 18th January,
when labour was considersd normal.

On the morning of the 20th she noticed that the
lochial discharge had a foetid odour, and later in the
day a rash appeared over the whole body.

On admission to hospital her temperature was 104?,
pulse and respiration 132 and 28 respectively. She ap-
peared a fairly well nourished woman. Over the face,
trunk, and limbs there was a vivid scarlatinal rash.

The palate and fauces were congested, but the tonsils
were little enlarged, and there was no exudate. The
tongue was molst and furrsd, and tending to desquamate.

The breasﬁs were distended and painful on pressurs,
especially the left, which was filled with firm nodules,
each about the size of a pigeon's egg. These she stated
were recﬁrrent, and disappeared altogether at times.

Theré was some glandular swelling in the right axilla.

Examination of the chest was negativs.
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The abdomen was not distended, but somewhat tender.

The fundus uteri could be felt almost on a 1ev§l
with the umbilicus.

On pelvic examination the os was somewhat contracted,
and owing to her condition, the cavity of the uterus
could not be thoroughly examined with the finger. It was,
thersfore, gently curetted, and a plece of membrane re-
moved. The body of the uterus was moveable, and nothing
abnormel was found in the region of the broad ligaments.

A rigor occurred a few minutes after the operation,
and her temperaturs rose to 108%, but by noon of the fol-
lowing day it had fallen to normal after frequent spong-
ing.

On the 22nd the fetus of the lochia had disappeared,
the abdomen was less tender, and she felt somewhat better.
The rash had also faded considerably.

On the 23rd her temperaturs again rose to 10496,
while her pulse and respirations numbered 156 and 38
respectively. These, however, gradually fell until by
the 28th the temperature for the day averaged 10095, and
pulse and respirations numbered 98 and 19 respectively.

The rash had somewhat faded; the throat was still con-
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gested. The tongue had desquamated, was rather dry cen-
trally, and its papillae were markedly prominent, the
whole typically scarlatinal in character. Owing to deaf-
ness and headache the quinine, of which grs. V had been
taken 4 hourly since the previous day, had to be stopped.

On 29th January her temperature again rose to 10496,
her face was sallow in colour, the skin drj, and the
tongue furred. It was deemed advisable to try the effect
of antistreptococcic serum. 20 c.cs. were therefore slow-
ly injected into the right median vein at the elbow at
5 p.m. By 8.30 p.m. the temperaturs registered 10696,
while the pulse was feeble and rapid. Strychnine gr.
L/BO was injected subcutaneously, and she was placed in a
cold pack; but this had 1little effect upon the tempera-
ture. At 10.15 p.m., therefore, antipyrin and phenacetin
T grs. V were given.

By the morning of the 3lst her temperature had fall-
en to 100%4 when it again rose, registering 107%6, and
she was seized with a rigor. _The pulse became very
feeble, and numbered 160 in the minute. Champagné and
whlsky were given, but the pulse did not react, and could

scarcely be counted. Her colour was sallow, and slightly
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cyanosed. She felt extremely weak, and had an intehse
feeling of nausea, but was perfectly conscious, and ex-
pressed the desire to sign her will, which she succeeded
in doing.

Three rigors occurred in the morning, one of which
lasted 20 minutes. She became restless and talkative,
and the sickness persisted.

On lst February the symptoms became more marked, the
pulse was uncountable, and she appeared to experience in-

tense cardiac pain. Death occurred at 9.45 a.m.

AT THE AUTOPSY there was little to be made out. The
lungs and heart appeared practically normal; The spleen,
however, was diffluent.

The uterus contained a small amount of thick blood-
stained fluid, but no solid debris, and there was no
fetor. The iash had préctically disappeared.

A stab culture made from the spleen proved sterile,
and no microorganisms were found in the sections of the
tissue cut.

In considerating this case the questions which first
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arise are:- Was it really scarlet fever infection plus
puerperal septicemia, or was i1t simply the latﬁer condi -
tion accompanied by a prilliant septic rash, which was
typically scarlatinal in character? It is well known
that rashes, which are guite indistinguishable from that
of scariatina, cccur in certain septic conditions, but
these, as a rule, rapidiy disappear, and are not followed
by desquamation. Though the patient 4id not live suffi-
ciently lomg to allow of desquamation, yet there were
other symptoms present to decide the diagnosis. The con-
gestion of the fauces, the peeled tongue with markedly
prominent papiliae; and the fact that her baby was ad-
mitted to Wara .3 & week or two later with typical scar-
latinal desquamation of the palms of the hands, alto-
gether settled the dlagnosis.

Another point in favour of this diagnosis was added
by an examination of the blood, when the comparatively
high percentage of eosinophiles werse found present, viz.,
5. Cabot, Da Costa, Zappert, Kotschetkoff all agree
uﬁon this point, though the last observer states that eo-
.sinophiles may be temporarily absent at the very begin-

ning of the scarlatina in favourable cases.
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The number of leucocytes varied greatly from day to’
day, and it is difficult to account for these sudden
changes. The first estimate of the fresh blood was made
on the day of admission, when a leucopenia was found to
exist, and this unexpectzd result{ was verified, as also
on 24th and 25th January, by more than one estimation.
Such a result made up further by 91% of the polynuclear
variety had an unfavourable significance, and suggested
inability on the part of the hemogenic tissues to react
to the circulating toxines. |

On the following day, however, a moderate leucocy-
tosis (16,400) was found. On the 24th and 25th, however,
the wet blood estimate was practically normal, though
there was no improvement in the patient's general condi-
tion. (The high percentage (ranging from 91 to 97.8) of
polynuclear cells was constantly present throughout the
illness.) No relation is apparent between the lesucocytic
curve and the occurrence of rigors, for after the first
the leucocytes numbered 10,200, and rose to 31,000 on the
following day (31lst January), while on 1lst February,
though several rigors had occurred, the leucocyte count

had fallen to 23,800.
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No marked change in the number of leucocytes resulted
from the intravenous injection of serum, unless it were
the temporary fall from 15,600 to 10,200 on the following
day. The differential estimate shewed little change.
The fall in number might be*accounted for by the accumula-
tion of the lsucocytes in the pulmonary capillaries.

It will be noticed how the eosinophile cell disap-

peared as the patient's condition became grave, and how

red nucleated corpuScles and myelocytes made their appear-

ance’
.
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CASE XIII, Mrs. M.; Aet. 20 years.

Admitted 22nd January, 1903; dismissed well, 7th
March, 1903.

History. On 17th January the patient was delivered
of a live child in her own house, a maternity nurse at-
tending. The temperature rose two days later, and she
was removed to thse matefnity hospital, where the uterus
was curetted, and some very septic endometrium removed.
The temperature oscillated between 1029 and 1049, and she
was therefore transferred to Belvidere on the 22nd .

On admission she appeared well nourished, though
pale.

Her breasts were distended, and the right was pain-
ful, where a saline infusion had been given before admis-
sion. She had little or no complaint except weakness.

Examination of the chest was negative, except for
slight prolongation of heart's first sound at the base.

Spleen and liver were apparently normal.

Abdomen not unduly distended, but some tenderness

over lower part.

]
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Fundus uteri palpable about level of umbilicus.

Per vaginam the uterus moveable, os slightly patu-
lous. Surrounding parts swollen and painful. There was
nothing definitely abnormal in the region of the broad
ligaments.

Disease ran a somewhat protracted course. On 29th
January pus was withdrawn by exploratory needles from
right breast, which had therefore to be incised, and
about oz. V pus evacuated. On the 31lst leucocytes number-
ed 30,200, of which 82% were polymorphonuclear, while
1.3% were myelocytes.

On 5th February the polynuclear neutrophile variety
were 83% of a wet preparation of 16,600, and she was not
making satisfactory_progress.

On vaginal examination there was some perimetritic
thickening in region of posterior fornix, causing some
fixation of the uterus. By 14th February the blood count
had fallen to 7,000, and the temperature remained normal
until dismissal. The polymorphonuclear cells had fallen
to 53.6%, but myelocytes were still found to the number

of .3%. Though the temperature remained normal a small
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secondary abscess formed in the right bréasﬁ, and-had;to_
be incised.b | -
From that date gradual recovery topk place,iand she

was dismissed on 7th March.
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CASE XIV, Mrs. D., Aet. 21 years.

Admitted 2nd February, dismissed 18th March.

Her first confinement took place 12 days before ad-
mission, when labour lasted for 54 hours. A female child
delivered alive with instruments. The placenta was re-
moved immediately after in a broken condition. Several
days later the lochial discharge became fetid, and she ex-
perienced headaches, sickness, and nausea. No rigors oc-
curred. She had also experienced pain in the lower part
of the abdomen, especially on the right side. Her bowels
had been regular, and there had been no difficulty in
micturition. |

On admission to the ward she looked acutely i1ll, and
at least 10 ysars older than hér age. Her eyes appeared
sunken, and the tongue furred, and the skin slightly
moist.

Her temperature registered 103?2. The pulse numbered
138 in the minute; and was regular,.but easily compressi-
ble, and respiratidns numbered 30.

Examination of the chest was negative except for
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some sibilant rales being audible over the back. She had
a slight cough, but little or no expectoration.

The abdomen was neither distended nor painful.

The lower margin of splenic dulness corresponded to
left costal margin.

The fundus uteri could be felt almost on level of
umbilicus. There was peartial rupture of the perineum,
and the stitches had apparently sloughed, and the wound
looked unhealthy.

The body of uterus was freely moveable on pelvic ex-
amipation, the os was patulous. There was nothing abnor-
mal to bé made cut in the region of the broad ligaments.

The cavity was curetted and douched out daily.

The maximum leucocytosis occurred on the second day
after admission, 36,800, but dropped suddenly to 12,600
on the following déy, and did not again exceed 15,000 up
to time of dismissal. The number of leuccecytes, however,
remained above normal, independently of the temperaturs,
which becawme normal on 9th Pebruary, though a leucoey-
tosis was present for several weeks later. |

The sudden and unexplained rise of temperature on
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12th Pebruary to 103.8 was not accompanied by any marked
change in the blood estimaste. The eosinophiles were cdn—
stantly present in the fibres examined, rising in number
to 312 in c¢b.mm. by the time she was allowed up, and this
fact was to be regarded as a.distinctly favourable sign.

She was dismissed well on 18th March.
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CASE XV, Mrs. H., Aet. 25 years.

Admitted 3rd February, 1903; died 27th February.

Her second confinement occurred 10 days before admis-
sion. A midwife attended. The labour lasted three hours,
and a seven months' child (still-born) delivered. The
placenta expelled immediately. Discharge.at first cop-
ious and inoffensive, but seven days later she was seized
with a rigor, which lasted about two hours, followed by
pain in the lower part of abdomen. From that time lochia
scanty and fetid, with acéompanying headache, sickness
and vomiting. Por several months she has had a trouble-
some cough with exPectofation.

On adﬁission temperature 102° Pulse 112 in minute,
regular, but easily compressible. Respirations 30. She
looked scutely i1ll, pale and haggard, and appears much
older than her years. She had a troublesomé cough with
muccopurulent expectoration. Heart's sounds toneless in
quality.

Lungs, pefcussion note impaired over right apex,

especially behind about level of third dorsal spine,
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where breathing tubular in character. On auscultation,
moist, crackling and cooing rales audible all over the
chest.

No pain or rigidity of abdominel wall on palpation,
but fundus uteri still palpable above pubes.

Per vaginam, cervix high up, but the body of uterus
freely moveable. Nothing abnormal detected in broad liga-
ments. The os patulous admitting a finger, the endomet-
rium roughened, and thrown into folds. Cavity curetted
and douched.

6th February. Physical signs of consolidation of
both lungs more marked. Whispered pectorilogquy was pres-
ent. Expectoration abundant and numerous tubercle bacil-
ii present in sputum. |

27th February. Her condition became gradually worse
though uterus practically involuted, and all discharge
ceased. Subjective symptoms referred to respiratory
system. Sitting up in bed brought little relief. Pulse
became feeble and soft. Breathing became more and more
laboured, and about 4.30 a.m. the patient died rather sud-

denly.
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AUTOPSY. Body much emaciated. Pericardigl sac con-
tinued about o0z. I clear fluid. With much difficulty'the
lungs were removed from thorax, owing to strong adhesions.
These were most marked upon left side. Both lungs were
markedly involved by the tubercular process and cavities
in apex of left. On section a creamy pus exuded from
mgny orifices. Liver was fatty. Numerous tubercular
ulcers found in ileum. Uterus involuted.

It will be seen that a well marked leucocytosis was
present from ednission until time of death. Such a condi-
tion is unusual in early tuberculosis, but in the present
case the disease was advanced, and was probably much ex-
aggerated by secondary infection occurring.

Under these circumstances & leucccytosis is to be ex-
pected, as was present in this case, with a decided rise
in the number of the polymorphcnuclear cells - here the
percentage varied between 88.3 and 81.€. The proportion
of small lymphocytes remained decidedly low, while the
large mononuclear cells were distinetly increased in num-
ber, and this is made evident on looking at the chart
where the blue line rises abruptly above the green. The
significance of this fact is uncertain. The eosinophile

cells remained persistently absent.



‘Wwe 02°8 38 POTq

A i G E T i ,a., A Qa T fy ,,fm\&, i wp L
g T 9.L6 9°1 S16 g1 8%L' 89S £°96 000°19 9
1 I 2181 %€ ¥ 8T 621'9¢ 9'26 009‘se’ ¢
? v . L : o ; Pk e ¥
g- 66 g 55 421 L1 021’ Ly G6 oow m@ ¥ °"Ggeyd
..« ? - y \ d e b ¢ o uwﬂ % :&k
ﬁ dao) “-opn % *opN % *OpN % Junoy
.mamhﬁ .ouz *8qQy *SUON *sqy  csydwdrg *8qQVy *sSwATOd 304 e38d
x / poy v eBdey 4 ot / e
lPlllllnlllI. IIIIII kll!Il..tlb.vln.lllxllllm.tu.t_.l\rwr.\ lllll R ekt o R R 2 1
‘sageh gz 98V ‘°Q "SI 'IAX EEVO
ol ome ey (s iAY BREYD
$01

‘Wi'B Qg %% epewW ‘Q08 JO 3UN0D

‘UCT3BAXO8AQ0 [BUTJ

I XaR]




CASE XVI

107"
106"
105
of

102

100"

Day OF tk
Disease.

0(Ah!foC, hu/y>tB«\, uA.. htcvtPftMsiOt i



105

CASE XVI, Mrs. D., Aet. 22 years.

Admitted 4th February,.1903; died 6th February.

The patient was admitted on‘4th February. Her first
confinement took place 10 days previous to admission. A
midwife was in attendance. The labour lasted 19 hours,
when the child was delivered at full time alive. The
placenta was expelled immediately. On the third day a
severe rigor occurred with sickness, vomiting, and severs
abdominal pain. The lochia became fetid, and she suffer-
ed from diarrhoea and flaﬁulence. For the previous six
weeks she had been subject to a troublesoms cough with a
slight expectoration and shortness of breath.

On exémination she was pale and emaciated. The
tongue was fairly clean, moist, but flabby. Temperature"
10196. Pulse numbered 152, was feeble but regular..
Respirations 44 in minute. Hearts sounds were scarcely
audible owing to their toneless quality, and her noisy
breathing. |

There was Qulnessz to percussion over the right

chest in front, where the respiratory murmur was harsh
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and expiration prolonged. Behind the percussipn note was
resonant. :

The abdomen was rather prominent and tender. Per-
cussion note over left flank was tympanitic, but dull
over right.

Spleen appeared somewhat enlarged.

The rigidity of the abdominal muscles hindered palpa-
tion.

On pelvic examination the os readily admitted tip of
Tinger. Uterus freely moveable, but some thickening
posteriorly. The discharge was fetid,.and the interior
surface was roughened. The cavity was curetted, and,
owing to bleeding, it was packed with iodoform gauze,

6th February. The patient remazined acutely ill.

The pulmonary end generel septic symptoms becarme more pro-
nounced. The pulse feeble and numbered 150 in the minute.

The face was pale and pinched. She died at 8.30 a.m.

AUTOPSY. Both lungs were covered with thick plastie
purulent exudation, and the septic process involved al-
most the whole lung substance. The abdominal contents

were glued together with thickpurulent, almost gelatinous,
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substance which could be picked off in considerable quan-
tity from between the coils of intestine. |

Uterine cavity contained a considerable quantity of
placental debris, which was firmly adherent. The broad
ligaments were congested, while in the right was an ab-
scess the size of & small marble, containing creamy pus.

The spleen was semi diffluent, and the liver was
soft, and flabby in character.

In this case the rapidity of the pulse, the rising
temperatufe, the high degree of leucccytosis, with the ap-
pearance of abnormal elements in the blood stream, all
pointed to an intense poisoning. Grawitz is of the bpin—
ion that the leucocytosis is likely to be greater when a
purulent exudate occurs, and the condition present in |
this case strongly supports this view, as the final leuco-
cytosis noted here was the highest blood estimate made in

the whole series of cases.
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CASE XVII, Mrs. M., Aet. 29 years.

Admitted 17th February, 1903; died 23rd February,
1903. | ‘

History. Her fifth confinement took place 18 days
previous to admission; midwife in attendance. Labour
lasted 14% hours. Child delivered alive. Placenta ex-
pelled %+ hour later in broken condition. Bleeding pro-
fuse for fifst 48 hours. On morning of second day rigor
for 20 minufes occurred, and soon after, severe pain in
lower part of abdomen. On fifth day discharge became
scant and offensive. Vomiting and sickness since onset
of illness. On tenth day severe pain and swelling of
both legs.A Except for slight cough at times previous
health had been good.

| On examination she was indifferently nourished, and

intensely pallid. Tongue blanched and baked_in appear-
ance. Skin dry and hot. Pulse 132 regular, easily com-
pressible. Respirations 40 in minute. Pupilsvmoderately
dilated. Temperature 1029. -

Heart's sounds toneless, and first sound accompanied
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by faint systolic whiff. ILungs clear to percussion, but
on auécultation widespread sibilant and coarse moist
rales audible. Some distension and considerable tender-
ness over lower part of abdomen.

Per faginam.os patulous. Cervix dilated with Hegar's
dilators, and cavity curetted. Some old placental tissue
removed. Owing to vomiting, whisky and saline fluid per
rectum.

22nd February. Dark red patch appeared on tip of
nose, which increasgd in size until greater part of nose
appeared deeply cyanosed. Colour is fixed. Complaint of
pain in legs with considerable oedema. Heart's sounds ir-
regular in rhythm with dyspnoea. |

23rd February. Died 4.30 a.m.

AUTOPSY. Lungs - old adhesions, oedema with partial
consolidation at base of left lung. Heart muscle pale
with some fatty infiltration.

. Spleen enlarged; and rather firm.
Uterus - walls thin, involution fairly satisfactory.

Cavity contains little or no debris.



111

Velns of the broad ligaments on section markedly
thrombosed, and process extended along the broad liga-
ment. No peritonitis. Dark red colouration of nose per-
sisted after death.

This case, therefore, may be looked upon as one of
very acute septicemis with little resistance on the part
of the tissues generally. The blouod count remained prac-
tically normal throughout the disease, from time of ad-
mission tc the ward. Red nucleated corpuscles, however,
were present from the first, and that, along with thé
marked anemia, indicated the virulence of the infective
organism. There was little or no relative increase in
the polynuclear variety, and this was the éase even a few
hours before death, when the leucccytosis (probably pre-
agonal,) of 20,600 was found to exist. Here the polymor-
phonuclear cells were present only tc the extent of 75.5%,
and is, in this respect, to be compared to Case XVIII,
where the finél blood count was 21,800, of which 78.2%
were the polynuclear neutrophile variety. These two re-
sults would appear to differ considerably from those
found in the other cases as, e.g., Case XVI, where the

final leucécytosis was 61,000, of which 96.3% were the
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polymorphonuelear~variety.

"The discolouration of the nose is probably to be ex-
plained by its being due to a septic thrombus% and may be
compared to a case quoted by Grawitz (Internat. Clinics
1894,p. 48). This case he terms as one of Foudrayante
sepsis, in which, on the night of abortion at seccnd to
third month, deep cyanotic patches appeared upon the nose
and cheek, and the red corpuscles numbered 300,000.

Death oceurred, in this case, upon the second day.

Cultures_made from odourless blood clots from the
uterus were saturated with minute cocci.

Sections cut from the spleen ip.thgygggsgpgﬁpase

~also shewed-pumerous.organisms - bacilli and cocci.
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CASE XVIII, Mrs. McC., Aet. 30 years. -

Admitted 21st February, 1903; died 27th February,
1903.

She was admitted with the following history. Her
third confinement took place five days previously. La-
bour lasted 11 hours. Male child, breech presentation,
and instruments were found necessary. The child was
stillborn. Placenta expelled immediately after, and is
sald to have been in "good condition". Three days later
discharge became scanty and fetid. There was frequent
retching, and a more or less constant compleint of pain
in left side of abdomen. There had been no vomiting or
rigors.

She had had two abortions previcusly at the third
and sixth months. This patient was exceedingly stout,
looked ill, and the tongue rather dry and furred. Pulse
numbered 132 in minute, regular, but easily compressible, -
and respirations 24 per minute. Temperature 103%8.

Examination of chest negative.

Abdomen. The fundus uteri was palpable about level
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of wmbilicus,sand there was tenderness,especially in left
iliac region.

Liver and spleen apparently mnormal.

The perineum was completely ruptured, involving the
sphincter ani with consequent incontinence of feces, and
the surfaces of the wound appeared extremely septic. On
vaginal examination, relestion of the parts obscured by
amount of laceration. The cervix was torn, and part hung
down in the form of a loop.

The uterus was douched and perineal wounds swabbed
with pure carbolic.

21lst PFebruary. Deliriocus. Pulse numbered 174 in
minute. Lochial discharge was extremely fetid.

26th February. Has remained gravely ill. Sudden
rigidity of right side, and ptosis of right eye. The
former disappeared quickly, but death occurred at 2.30 p.m.

No autopsy was obtained.

This was an acutely septiec case. The temperature
reached its maximum of 10498 on the third day, when it
fell gradually for the following three days to 101%4,

when death occurred. The pulse was characteristic of
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septicemia-~remgining about three days at rate of 160 in
the minute. A feature of the blood was its tendency to
coagulate -immediately on touching the coverslip.‘ The
varying size of the polymorphonuclear eslements was also
noticeable, while they were found present on the day be-
fore death occurred in the comparativsely low percentage
of 78.2. The average leucocytosis was approximately
17,900, but the relation of the various forms was not
-markedly affected. The last count is worthy of note for
red nucleated corpuscles and myelocytes appeared in con-

siderable number.
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In drawing up the foregoing charts, shewing the re-
sults of the estimates in the fresh blood, and the abso-
lute numbers in which each of the different elements oc-
cur, it will be seen that an orange yellow line has been
chosen to represent the former, while a violet line
graphically denotes the rise and fall in tﬁe number of
the polymorphonuclear leucocytes. One 1s immediately
struck by the fact that the orange and violet curves run
practically parallel to one another throughout the whole
series of charts. 1In other words, when a leucocytosis
exlists it is due almost entirely to an increase in the
number of the neutrophile cells, both absolute and rela-
tive, while the mononuclear cells shew a proportionate
diminution in their number.

We may now consider in greater detail the behaviour

of these orange and violet curves. The interrupted black

line upon the charts has been drawn to represent approxim-

ately the normal number of leucocytes present in the per-
ipheral circulation.
It will at once be seen that at one time or another

the orange line in every case rises considerably above
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this base, shewing that a leucocytosis was always found
at some time during the course of the disease.

The degree of leucocytosis, as has already been indi-
cated, varied very considerably in the eighteen cases of
undoubted puerperal fever here tabulated. The average
maximum leucocytosis of the geries of eighteen casas is
found to be twenty-seven thousand five hundred, but the
maximum estimate in the fresh blood made in the different
cases will be seen to vary between fifteen thousand and
sixty-one thousand. The former blood count was made from
a patient who rapidly recovered, while the latter observa-
tion was made in another case three guarters of an hour
before death. The following is a list shewing the maxi-
mum leucocytosis of the eighteen cases:-

Number Number

of of
Cases Deaths

] - -

20000 leucocytes per cbhmm.

Between 15000 & - 4 0
" 20000 & 25000 " = 5 1
" 25000 & 30000 " - 3 2
" 30000 & 35000 " = 2 1
" 35000 & 40000 " - 2 1
" 40000 & 45000 " = 1 0
Above 60000 " - 1 1
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It will be seen that in 50% of the total number of cases
the maximum leucocytosis ranged between fifteen thousand
and twenty-five thousand, while the remaining cases ar-
range themselves in groups gradually diminishing in size
as the leucocytoses approach the maximum of sixty-one
thousand.

It has alrsady been indicated thet the degree of leu-
cocytosis, per se, does not necessarily indicate the
severity of the dissase, and that a prognosis could rare-
ly be based upon the blood examination alone.

A list of the fatal cases is given in the above
table with the maximum leucocytosis which ocecurred at
some tims during the course of the discsase. The leucocy-
tic curves, however, may not be at its highest point short-
ly before death, as in Case VIII wheres the maximum blood
count of thirty-nine thousand was made on the first day
in hospital, but where the white cells had fallen to
eight thousand four hundred a few days before death, and
three months after admission to the ward. On studying
the curves, however, of those other cases (XII, XVI, XV,

XVIII, XVII) which ended fatally, such a fall would ap-
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rear to be exceptional, and as a rule augfgggoqal leucocy-
tosis is more likely to occur. To facilitate the study

of the relation of the febrile disturbance to the leucocy-

- tosis, the temperatures were taken four hourly, and the

highest and lowest reading for the day have been register-
ed on these charts.

Kanthack held that the temperazture and the leucocyte
curves often run independently of one another, as experi-
mentally a leucocytosis may occur without any rise in the

temperature. He found that the more marked the febrils

- reaction was the greater was the leucocytosis, but so far

as his observations on rabbits went the lsucocyte and tem-
peraturs curves did not go together. Da Costa states

that there is no relationship between the degree of in-
¢rease and the degree of fever during the active stages

of pneumonia.

On considsring the whole series of the foregoing

qicharts this fact appears to be borne out with regard to

. these two curves in puerperal fever also. It may be not-

SR

TN e

ed, however, in the charts of those cases which had a fa-
vourable teraination the two curves as a whole tend to ap-

»»»»
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proach “the nemal line together, but it will frequently
be 'seen that a -sudden rise in temperature needrnot neces-
sarily be accompanied by a rise in the number of leuco-
cytes. _Instances of this will be found in charts Nos.
VII and VIII. That there may be a well marked leucocyto-
sis a day when the patient's temperature is normal is a

fact which is illustrated in the charts II, IX and IV.

RELATION OF RIGORS TO LEUCOCYTOSI3

The diagnostic value of rigors in puerperal sepsis
is discussed in a rsport from Chrobak's Klinik in Vienna
(ionats. f. Gebartsh u. Gyn., XVI, 1902), but no refer-
ence is made in any literature on the subject {(as far as
I have been able to find)} to the relationship, if any,
between the behaviour of the leucocytes and the occurrence
of such a phenomenon. Rigors oceurred in eleven of the
cases in the present series, but in seven of these only
on one occasion, and that for the most part before admis-
sion to hospital. In Bucara's report on two thousand
five hundred and forty-one cases of puerperal fever (i.e.

temperature once over 1002 F.) he had seventy-eight cases
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with rigor,:excluding those immediately due to douching,
injection of serum, etc. I1liore than five rigoré occurred
only in pyemia, and out of twenty-four cases with this con-
dition with rigor seventeen died.

In one of the foregoing cases (No. VII) it will be
seen that nineteen rigors occurred during her stay in
hospital, when frequent opportuanities were afforded for
-making blood counts both before and after this phenomenon.
It may here be stated that the cause of these rigors was
afterwards found to be a deeply seated abscess in the up-
per part of the thigh, which was eventually evacuated
under chloroform, and no further rigors occurred. On
27tnh January her temperature rosé to 10496 at 4.50 a.m.,
when she was seized with a rigor. The leucocyte count on
the afternoon of the same day was six thousand six hundred.
On 2nd February a rigor occurred at 3 p.m., and the leuco-
cytes, two hours later, numbered seven thousand, while
she was again seized with a shivering at 11.15 the samse
night. On 5th February a rigor oceccurred at 6.10 a.m.,
and that afternoon a distincet leucopenia was found to be
,pnesent, the white cells numbering only three thousand

per cb.mm., and on the following day a similar count was
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made, and angther rigor occurred. The differantial count
shewed the varieties of leucocytes to be present in the
following proportions. Polymorphs 73.6%, small lymphs.
14.6%, large mononuclears 6.6%, eosinophiles none, myelo-
cytes .6%. Up to this time, therefore, examinations of
the blood, both before and after rigors occurred, resulted
in normal or subnormzl leucocyte counts, but further ob -
servations proved that the behaviour of the white cells
was quite unreliable with regard to basing any opinion as
to the likelihood of such a phenomenon as rigor occurring.
On 12th February another rigor occurred at 11.30 a.nm.,
and the blood count was fourteen thousand two hundred.
The differential count shewed polymorphs 874, small
lymphs 7.3%, large mononuclears 5.3%, eosinophiles ;3%,
myelocytes 3%. Un 4th March there was a leucocytosis num-
bering twenty thousand two hundred at 5 p.m., and on 5th
March at 3 p.m. the lsucocyte count was nineteen thousand
eight hundred, made up as follows:- polymorphs 88.3%,
small lymphocytes 7%, large mononuclears 4.64, eosiho—
philes none. On the same day the patient was seized with
three rigors, sach lasting about half an hour,at 3 a.m.,

7 p.m., and 10.35 p.m. respectively. By 8th March the



Rt
IS

]

rew

124
leucocytes at 3.30 p.m. had. dropped in numb?g EP seven
thousand eight hundred, and a rigor, them1§§f§duréng the
course of her .disease, occurred at 10. 30 p. m.,‘gnd persis-
ted for thirty minutes. Thendaf?e;ent;gg cgup;_on this
occasion was polymorphs 88.3%, sma};wly@ppocypes 7%,
large mononuclears 4.5
In Case XII six rigors occurred during the course of
her jiiiness while in hospital. It is}thergfore Qf inter-
est to compare the behaviour of the 1eucogxtes here with
that in the previous case. In doing‘sp]”howgyer, we must
bear_ in mind the facts that the first rigor pccurred on
_admission after careutlng, when the pdtlent4s temperature
rose to lOB.,V@nd also that the 1ntr;vepous injection of

antistreptococcic serum adds further difficulties to the

consideration of the leucocytosis, quite apart from the

--fgcurrence of‘rivors. On the evening of 213t January the

: leucocytn counu was ;1ve thouaand four hundred per cb .mm.

_:{Aﬂsecppd,copnt was made to corroborate thls result. The

. differentlal count was polymorphs Qlﬁ, small lymphocytes

e G R -.»

3/, 1a€§? mononuc1ears 2.5%, e051n0phlles 3 5%. A rigor
A >-- yi}a :1:.!.: Eiak =2 v-"-**u . oy LR

occurred a few mlnutes after the oyerahlon of curettlng

'“'"&—n L JW oiLoury Wy T DRI O Wi R WL

On the following day a siderable leucocytosis was |
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found to be-present, the white cq;}s"ngﬁberigggfixteen
thousand four hundred per cb.mm., made ﬁp as follows:-
polymorphs 95%, small lymphocytes 27, large mononuclears
2.5%, eosinophiles .5%. WNo further rigors occurred until
30th January. On that day the leucocyte count was ten
thousand two hundred, polymorphs 94%, small lymphocytes
2%, large wononuclears 4j,, eosinophiles none. Serum had
been injected on the previous day. On 31lst January three
rigors occurred at 1.3C a.m., %.30 a.m., and 7 p.m. re-
spectively, while at 3 p.m. the 1eucocytes numbered
- thirty-one thousand pér ¢cb.mm., and a count of four hun-
dred. shewed polymorphs 95.7%, small lymphocytes 1.2%,
large mononuclears 3p, eosinophiles none, three myelo-
cytes, and one red nucleated corpuscle, and at 8 p.m.
sixtveen thousand six hundred, and a count of five hun-
dred shewed Dolymorphs 97. Bp, small 1ymphocytes 1.47,
large mononuclears .57, and oné red nucleated corpuscle
observed. |

From these observatlons it w111 be seen that there

is a dec1ded lack of uniformlty in the results obtalned

. B

»with reEard to the number of 1eucocytes, or to a change

=AU B =

_in the dlfferent varleties elther before or after the
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occurrence of rigors. At one time a leucocytosis existed,
at another a leucopenia was present. The psrcentage of
polymorphs was either high or low. No prodromal symptoms
therefore pointing to such a phenomenon being imminent
are to be expected from an examination of a patient's

"blood.

RELATION OF ANTITOXIN SERUY TO LEUCOCYTOSES
Much work has been done chiefly by continental ob-
servers in experimentally induced leucccytoses. The ex-
periments have consisted in the administration to animals
of & large variety of’drugs and varicus other substancss
by the mouth or subcutaneously. In this way Ldwit
("Studien z. Physiol. und Pathol. d. Biutes" Jena 1882)
studied the effects of such substances as pepsin, nuclein,
filtered yeast cultures, etc., on the bloocd, and found
that a more or less decided leucocytﬁsis occurred preceded
however by a temporary leucopenia. Wilkinson (B. M. J.,
1896, Vol._II) published his results obtained with the in-

Jection of pot. iodid., salicine, quinine, antipyrine,
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etc., which were similar to those of Lowit, but he found
that by repeated injection of pilocarpine the granules of
the polynuclear neutrophiles disappeared. Allusion has
already been made to Kanthack's work on injection of
bacterial cultures into animals. No investigations, how-
ever, have hitherto been mede (as far as the writer is
aware) upon the effect of antitoxin sera on the leucocytes
present in the blood. The following observaticns there-
fore, though few in number, are worthy of consideration.
Serum therapy was adopted in four cases of puerperal
fever belonging to the present series, and also in a case
of sepsis, which was not of puerperal origin, but owing
to its peculiar interest has been included here.

Both antistreptococcic and sntistaphyloccccic sera
were used. The former, ottained from Parke, Davis & Com-
pany.was injected subcutanecusly, and also directly into
a vein. The latter, supplied by Burroughs, Wellccme &
Company, owing to its recent‘production and to the con-
_sequent lack of previpus results published, was only ad-
‘pigisteyedﬂgu?qutaneous;y.n The technique adopted for the

__intravenous injection was as follows. The site chosen
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for its administration was a superficial vein at the
flexure of the elbow joint. The part was rendered thor-
oughly aseptic by the application of turpentine, methyl-
ated spirit, and carbolic lotion. The upper arm was then
firmly bandaged, making the superficial veins stand out
tense and firm. By this means the sterilised needle was
readily introduced into the lumen of the vessel, thereby
rendering a dissection of the part (which has generally
to be done when dealing with infants in diphtheria) quite
unnecessary. The bandage was then removed, and from 10
to 20 c.cs. of the antistreptococcic serum slowly inject-
ed. Any error in introducing the needle would quickly be-
come apparent on injecting the serum by a superficial
tumour forming near the site of the puncture.

The first case in which this treatment was carried
out was in Case VI. On 2ndé January her leucocytes number-
ed twenty thousand three hundred per ct.mm. A differen-
tial count shewed polymorphs 90.6%, small lymphocytes
8.6%, large mononuclears .6%, eosinophiles none. On the
following day the leucocyte count at 3.45 p.m. was twenty-
six thousand two hundred. Blood films made at the same

time shewed polymorphs 91.5%, small lymphocytes 4.7%,
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large mononuclears 3.7%, 10 e.es. antistreptococcic
serum were injected intravenously at 4 p.m., and a blood
count again made at 9.45 p.m. The leucocytes then number-
ed twenty-one thousand four hundred, made up of polymorphs
92.6%, small lymphocytes 5%, large mononuclears 2.3%. On
4th January the white cells numbered twenty-eight thou-
sand six hundred, and on 5th January thirty-one thousand,
eight hundred. 1In this case, therefore, there was a tem-
porafy fall in the number of the leucocytes immediately
after inoculation, while the number again rose on the
following day, and the differential count shewed little
variation throughout. The temporary fall in the leucocy-
tosis is probably to be explained by a change brought
about in the distribution of the blood cells - a larger
number collecting in the deeper vessels - rather than by
a dilution of the blood, for the quantity of fluid inject-
ed was small. The patient evertually made a good recov-
ery.

The next case in which a similar treatment was
adopted was Case VIII. This patient was admitted on 9th
January. On the following day the leucoéyte count was

twenty-seven thousand two hundred, and she appeared
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critically 1l1l. Both lungs were involved by the septic
infection. On 1ith January the leupocytgs pumﬁéred
twenty-eight thousand six hundred, the differential count
being polymorphs 90.6%, lymphocytes 6.37, largermononu—
clears 3%. On the same day 9 c.cs. anﬂistreptococcic
serum were injected into a vein of the left arm. On 12th
January the leucccytes numbersd twelve th0usand four
hundred per cb.mm., while the different varieties were
found present in the fcllowing proportions, polymorphs
90%, small lymphocytes 7.5%, large mononuclears 2%, eo-
sinophiles .5%. On 13th January the white cells were six-
teen thousand eight hundred, polymorphs 90%, small lympho-
cytes 5.64%, large mononuclears 3.6%, eosinophiles4.6%.
wing to the apparent improvement in the patient's condi-
tion a furfher 20 c.cs. of serum were injected intraven-
cusly, and on l4th January the number of leucocytes was
found to have fallen to eight thousand four hundred, poly-
morphs 86.6ﬁ, small 1ymphocytss 11.3%, large mononuclears
1.6%, eosiﬁoPhiles 30, while on the follow1ng day a

slight rlse occurred the count beinb ten thousand six

TR g

thousand It will therefore be noted that the inaection

Hof serum on both occasions resulted in a drop in the num-



131

ber of leucecytes on the following day, but an increase
again occurred on the third day. Whether this temporary
fall in the leucocytosis is analogous to the hypoleucocy-
tosis following the injection of bactericl cultﬁres into
animals it is difficult to say. Such an analogy would ap-
pear probable though it must be remembersed that in the
cases under consideration we are dealing with morbid pro-
cesses where leucoucytoses were present before inoculation.
In both the cases cited there was pulmonary involvement
consequent upon the septic condition, giving rise to
symptoms of & typical pneumonis. It is not, however, to
be expected that the lesucccyte curves of'these cases
would follow those which occur in acute pneumonis, for
here the lung conditions were complications of puerperal
fever, and not the primary disease due t0 2 specific or-
ganism, and running a definite course. In pneumonis
Hayem and Klein found that the maximum leucocytosis was
usually reached just before the crisis.

In Case VI the maximum leucocytosi§7was forty thou-
send eight hundred on 6th Jamuary, the elghth day of the

pgerperium. On the previous day, on examination of the
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chest, abundant crepitation was audible at the right base
with dulness to percussion, while on 8th January no crepi-
tation was audible. The patient was feeling well, and
was found reading in bed. The temperature touched normal,
and there was a distinct fall in the number of the leuco-
cytes to twenty-three thousand six hundfed, and a week
later to eight thousand four hundred.

It would therefore appear that though no definite
crisis occurred in the course of her disease, the pneu-
monic condition had an influence upon the leucocyte curve,
which, at the onset of illness, was gugmented by this com-
plication, but which tended to fall as improvement, gauged
by the pulmonary physical signs, wert on. The leucocy-
tosis in both pusumonia and puerperal fever is almost al-
ways due to an increase in the polymorphonuclear type of
white cell, and this variety was present in a proportion
on the first day of 97.5% in the case under consideration.
According to Turk and Zappert (i. Zeit. f. Klin., Ned.

Bd. 23, Ewing - ii. Klin. Blutuntersuch, Wien, 1898) the |
eosinophile cells at the height of the leucocytosis in
“gagumonia are always very scanty, or cannot be found.

In Case VI they were found present on the eighth day
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of the-Fisease<as the enrleyﬂﬁﬁgaPP?oaChigéL?ﬁgimaXimnm
height, and were present in all subsequept observations.
With reference to¢ such a pulmonary condition occurring
during the-puerperium & somewhat similar case came under
my ‘notice in the Maternity Ward of the Dundee KRoyzl In-
firmary. A few days after the patient was confined, pul-
‘monary synptoms supervened. There was well marked dulness
to:percussion-at base of one lung, and fine crepitation
was audible.on suscultation. She had not‘the symptoms of
a typicel acute pneumonia, however, and the condition was
. looked upon as & grave one, and due to éomeAseptic pro-
cess. She however made a rapid and complete recovery.
it would therefore appear that pulmonary complications
-~ which, at the onset, are likely to be looked upon as of
e y@;y,ggilhpmen‘may not infrequently have a surprisingly
i,spgedy and fTavourable termination. |
V‘Tpp th;rd case of intravenous inoculapion of serum
_Was thdt of Case XII. On 29th January thehleucocyte

count was flfteen thousand s1x hundred .. The differential

LN sy e
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o count was polymorphs 95 2%, smsll lymphocytes 1 57, large
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mononuclears 5%, eos1noph11es; 2% 20 c cs. of anti-
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U “on "t HEVEEE] GR¥ng day $0th January, the leucocytes had
rallewiiin number to ten thousand twg‘hupdyed, though
" theére was -1ittle change in the proportion of the differ-
“iént varieties .of leucocytes present except tha; no eosino-
‘phHiles were oebserved. Polymorphs 94%,(ema11 lymphocytes
2%y large menonuclears ﬁ. Here again,reherefere a hypo-
S -leucccytosis occurred on the day fol“owing the“ingectlon,
while on.the succeeding day & well merked leuc001t051s
- existed, the white cells at 2 p.m. being thirty-one thou-
sand-.. There were, however, new featurae presepe in the
~«eorresponding differential count. In g count,gg‘four hun-
-dred there.yas, one req_pucleated eorpusqle_and several
-M,;_»ﬁmyelocytes_present.k The fall in the number o% white

s aellq on. the evenlng of tbe same day to 51xteen thousand

TSon g

,Six hunﬁred haq already been alludea to in reference to
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W_;hgwgcgurpenpeuof,a rigor. On 1st Febrpary, tpe day on

whlch theﬂpatlent dled, the 1euc0cytosis was twenty -three -
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. o thoueand elght hundred, and 1n a count of five hundred
y only two small lymphocytes were founa, thefgolynuclear
On.iy twe small Jymphoosior wells 0w o U ar
neutrophile cells being present in the prepprtion of
Neutrophile cells beldny present lu ABUCECIRE S AR R ¢

, 97.4%. The condition of the patment therefore, judged:
37.47. T The conditlon of The paiielos vivsesdies Judged
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by the observations on the blpoq.was“nthbggefitted by
the ilnoculation of serum. This fact was furth;r borne
out by the appareut gggravation ofwgymptoﬁs of sepsis.
The temperature became more erratic, rigors occurred, and
signs of cardiac fallure became more urgent. This was an
unlocked-for result, and one at first exceedingly diffi-
cult of explanation. Every précaution with regard to
asepsis during the operation of injection of the serum
was taken, though no animels had previously been inocula-
ted with the. serum.

A possible solution of the problem has been brought
to light by thg_appearance of some recent literature on
the subject. In May of the present year Wright (B. M. J.,
May , 1903}_published a paper laying stress upon the fact
that, in every immnnizatiﬁn,process, a law of fundamental
practical importance must be borne in mind. This he
calls the "1aw»0f the negzative and positive phase, and of
;ye atb@inment of the higher base line". This conclusion
is based on the_observation that after inoculating animals
wipysbacterigl“vaccines, the curve of the’immunization ro-
acpiop éhews a§ first a negative phase, whicﬁ is followed

by a positive phase, and the attaimment of a'higher base
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line which »represents the mére or less permanent achieve-
ment of.the\immunization process. It 1s further pointed
out that, if serum is drawn off from an animal during
this negative phase of resistance (which would be repre-
sented by the persistsnce of fever and local disturbance )
caused by the injection}, it possesses distinctly toxic
instead of anti-toxic properties. Marmorek has demonstra-
ted this fact by the use of certain antistrsptococcic
sera on guinea pigs. _It is therefors possible that the
unsatisfactory resuli{ obtained in the case under consider-
ation was dus to serum being used from an animal incom-
pletely immunized, but this explanation is improbable,
Judging from the complete absence of unfavourable symptoms
foilowing its uss in the other casss_mentioned herg. In
the study of immunity and of the rsactions of sera it has
rocently been demonstrated in vitro that before hemolysis
or bacteriolysis, i.e., destruction of the blood cell or
bacterium takes place, the presence of both immune body
“and complement is essential. It has been stated that
serum therapy nas frequently been followed by disappointing
results, owing to the insufficient gquantity of complement

~the antitoxin serum contains, while Ehrlich is of the
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opinion that the administraﬁion of immune body'in eXcess
has & harmful rather than a beneficial effect. Ehrlich's
theory appears a possible explanation of the case in point.

It is still a matter of doubt as to how exactly the
phenomenon of bacteriolysis occurs with regard to the
action of the complement, and the immune body, and their
method of attachment or combination. It i1s known, how-
ever, that a considerably greater quantity of immune body
may attach itself to a bacterium than is neceésary to
bring about its destruction. Walker {(Journal for Hygiene,
Jan., 1903) considers that "great excess of immune serum
might perhaps directly bring about a fatal issue by ab-
sorbing all the complement, and thus arresting normal pro-
tectivs processes". In other words, supposing ten times
the necessary awmount of immune body became attached to a
bacterium, thus a proportionate excess of complement
might be absorbed. The whole supply of complement might
in this way be used up, and, as a result, vast numbers of
the remaining bacteria would be unaffected. A fatal ter—‘
mination would thus be hastened, rather than averted by
the natural protective process being inhibited. These

theoretical considerations may throw some light on the
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result in the -case under diséussion. It must also be
borne in mind that the case was one of double infection.
This fact would appear to incresase the patient's danger
two fold, for supposing the case to have been ohe of
streptococcal with scarlatinal infection, +the whole
available complement, as has been indicated, might have
been used up as the result of the inocculation of excess
of antistreptococcic serum. And it appears probable that
the complement which had been produced (possibly from the
disintegration of leucocytes - Walker) by the organism in
its effort to attain a_higher base line of immunity to
the scarlatinal infection, had also bsen absorbed in this
reaction. The result of such a reaction was the complete
collapse of the line of defence against the scarlatinal
infection, and that disesass which had alrsady given evi-
dence of considerable virulence, no longer encountering
any rssistancé, suddenly assumed all‘the éharéctsristics
of the malignant type. _

V The last case on Which trial of the intravenous

S

treatment of antlstreptococcic serunm was made was that of

Case VII It may here be stated *hat the intravenous

ot . e g e
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method“of: saidnistrating the serum, being still sub

Judice, and-the number of cases reported to have been

“treated in this manner being extremely small, it was deem-
- edvadvisable only to adopt this procedurse with patients
"who were dangerously 111, and whers their chances of re-

" covery 1 left to themsslves appearsd very slight.

As this was apparently the condition in Case VII,
10 c.es. antistreptococcic serum were injected into the
veln in-.the front of the right elbow on 5th February.

The lsucocyte count then was tares thou and at 3 p.m. On

- the-following day a count of three thousand was again

made, while on 7th February a slight rise occurred, the
white cells numbering ten thousand six hundred This leu-
bocyt051s 0ﬂcurr1ub on the third day after 1n1ect10n of

the serum is s¢mildr, thouﬁh in smaller degree, to what

noccurmd in the.other thrue casss. The hypoleucocytosis

on the second day was not evident, but probablj this was

G000 .
oy

due to the leucopenia already ex1st1ng on the day of the

inJeCU;on Little or no amelloration of her condltion re-

-
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sultsd from thio treatment, and well marked symptoms of
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SQPSio persisted. As no specific organism, which might
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be looked upon-as the cause ofkthese symptoms, had so far
been isolated, the use of antistaphylococcic serum was
considered worthy of trial. This serum has but recently
been preparsd by Messrs. Burroughs & Wellcome and, as far
as I am aware, no results following its use have been
published. On 19th February 20 c.cs. of this serum were
injected subcutaneously into the abdominal wall, and ex-
—amination of the blood gave the following results. At
3.30 p.m. the time approximately of the operation the leu-
cocytes numbered fourtesen thousand eight hundred per
cb.mm.
{6 p.m. 22,000
Feb. 19th (6 p.m. 18,000
(8.30 p.m. 16,800
Feb. 20th 2.30 p.m. 11,600
Feb. 25th 4 p.m. 21,800
In this casg,_therafore, no ilmmediate hypoleucocy-
tosis followed the injection of the serum, és frequently
happens after the inoculation of proteid&sugStaﬁces into
animals:‘~Tpere was, on the contrary, a dé;ided.rise in

the number of white cells. The count on the following

g

day of eléven thousand six hundred was littie less than

g
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the original leucocytosis. The condition of the patient
meanwhile remained practically unchanged. This'was the
only instance of. puerperal fever wherse trial was hade of
antistaphylococclic serum. It was however used in another
case of sepsis in hospital, further details of which will

be found in the appendix.

RELATION OF THE ADMINISTRATION

of

SALINE  SOLUTION TO  LEUCOCYTOSES

Of the immediate effects of salt infusion upon the
blood of the human subject IXwing states that there are a
fow reports at hand which indicate that it has consider-
able influence in lowering the number of red cells and in-
creasing the leucocytes. The temporary effect upon the
erythrocytes might be explained by it being due to a
simple dilution of the liquor sanguinis. Cabot also is
of the opinion that intravénous saline solution at first

ihcreases the 1eucocytosis, but as alfeady stated the
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counts quoted were made in a case where considerable hem-
orrhage had occurred. To four cases of the present
series saline fluid was administered, to two subcutaneous-
ly under a breast, and to the other two it was given per
rectumn.

Case II was admitted to the ward in a semi-comatose
condition, which was considersd possibly of eclamptic
origin. For this reason on 29th November 38 ozs. of sa-
line fluid were injected under the breasts. The leuco-
cyte count on that day was eleven thousand six hundred.
On the following day it had fallen to seven thousand

eight hundred, while on 1st December there was agaln a

rise to seventeen thousand. The differential counts were:-

Polyms. S. Lymphs. L. Mons. Xosins.

Nov. 29  80.8 17.1 2 -
30 91.4 7.1 1.4 -

Dec. 1 92.2 4.8 1.9 .9

In Case VI also a pint of saline fluid was injeéted.
under the breast. The leucocyte count on that same day,

30th December, was thirty-seven thousand two hundred.
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Labour had occurred on the prévibus day, and she-had'all
. the symptoms of having lost a considerable quantity of
blood. 1In addition to this, owing to her excitable condi-
tion, chloroform was administered while the initial eiam-
ination and treatment were being carried out. The lesuco-
Cytosis following hemorrhage has already been alluded to,
and it has also been found that an increase of white
cells occurs after chloroform anesthesia, nevertheless
the blood count in thisg case on 31st December was twenty-
five thousand, while on the following day there was s
further decresase to seventeen thousand two hundred per
cb.mm. Although, owing to the complications bresent, no
definite conclusions can be arrived at in considering
these two cases with regard to the effect of the salt solu-
tion, it would at least appear that the saline infusion
tended eéventually rather to diminish thé leucocytosis
than to increase it. In the two cases where the saline‘
fluld was administersd per rectum the following leucocyte

estimates were made:-
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No. (i) - Case IX No. {ii) - Case XVII

- - . v e o

Saline .emema Jan. 23 11,200 Feb. 18 8,400 Saline enema
" " 24 15,800 » 19 5,800
" e 25 11,000

In No. 1 the saline solution was injected daily,
while in No. ii only one enems was given. In the former
e slight increase, followed by a proportionate decreass,
in the number of white cells occurred, while in the lat-
ter the leucocytes fell on the seccnd day from eight‘thou-
sand four hundred to five thousand eight hundred. Prob-
ably therefcore treatment had little influence upon the be-
haviour of the leucocyte curves in these two cases. The
highest pefcantage of the polymorphonuclear cells obtain-
ed in the present series was 97.8 in Case XII, while the
average maximum percentage of polymorphonuclear cells in
the eighteen cases is 91.8. n two cases (XVII and XVIII)
the mexinmum percentage of this form of cell was 82.6 and
84.3 respectively {the lowest of the series), and there-
foré considered from that result alone they might be're—

garded as mild cases of puerperal fever. The very re-
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verse, however, was the case, for both these patients
died from an extremely virulent form of septicemia. The
percentage of the polymorphonuclear variety present is
therefore not necessarily an indication of the degree of
toxemia. The total rnumber of leucocytes, as well as the
presence of abnormal cells in the blocd, must alsc be con-
sidered before & correct idea can be gained of the casse,
and this is borne out by the fact that in the two cases
under consideration both red nucleated corpuscles and
myelocytes were found present in the blood, shewing that
grave changes had occurred in the hemogenic tissues

It is stated geunerally that the increase of the poly-
nuclear neutrophile cells is associzted with a proportion-
ate diminution of the mononuclear elements, which are dim-
irished proportiorately in number. This fact is borme .
out on examining the various differential tables on the
previous pages, but it is especially true of the smsll
lymphocyte variety which mey fell as low as .47 as in »
Case XII. Marked fluctuations in the relative propertions
of the various cells may take plzce within a day or two.

In Case III, e.g., on 12th December the relative percent-
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ages of polymorphonuclear cells andllymphocytes were 92.5
and 6.2 respectively, while on the following day the pro-
portion of the polymorphs had fallen to 76.6%, and the
lymphocytes had risen to 22.3%. The average small lympho-
cyte estimate of the eighteen cases taken on the first
day of admission is 9.47%, a result which is about 157 be-
low the normel proportion. The lowest initial lymphocyte
estimate was 1.55 in Case VI, when the total estimate in
the fresh blood was thirty-seven thousand two hundred,
while the highest percentage of lymphocytes found was
21.6 in Case XVII when the total estimate was eight thou-
sand four hundred. The absolute number of lymphocytes,
therefore, in these two cases was five hundred and fifty-
eight and one thousand eight hundred and fourteen respec-
tively, but again the prognosis appears tc be independent
of such a result, for in the first case the patient re-
covered, while in the latter death occurred five days
after the observation had been made.

The origin of eosinophile cells is still a matter of
opinion among observers. Some maintain that they are pro-

duced in the bone marrow, while others, as Shaffer (Cent.
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f. d. Med;, Wissen, 1891), and Gulland (Journal of Path.
and Bact., 1894), have found these elements invthe thymus
and lymph nodes before the appesrance of the bone marrows.
Others again have observed active mitcsis (Muller Dent.,
Archiv. f. Klin. Med., 1891) occurring in these cells,
and this phenomenon woula point to another method of pro-
duction. The supposition also that ecsinophile leucocytes
may be a further development of the polymorphonuclear
variety has not been entirely disproved, and if suchlwere
the case then, as Muir points out, it would appear as if
the toxines of pyogenic orgenisms stimulated the output
of the latter, but inhibited the transition from one form
to another. The following observations seem to bear out
the truth of this suggestion. Of the slides made from
the blood of the eighteen cases on the first day of admis-
sion, only four shewed the presence of eosinophiles, and
of these, three recovered, while the fourth, where death
occurred, was a patient suffering from the double infec-
tion of puerperal septicemis and scarlet fever, in which
latter disease an increase in the number of eosinophiles

has frequently been found, and as it approached a fatal
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termination these cells, as far as was observed, complste-
ly disappeared. This case has already been discussed in
detail. Of the six patients who died the blood films of
fair shewed none of these cells from admission up to the
time of death, while of the remaining two cases, in which
eosinophiles were found, one was the case above referred
in which scarlet fever was present as & complication, and
the other (Case VIII, who lived for three months in the
ward, and at one time shewed signs of reccvery, but who
ultimately died from rupture of an abscess into the bowel
with associated peritonitis. The laws, therefore, regu-
lating the bqhaviour of eosinophiie cells in the forego-
ing cases would seem to be {I) in all acute cases in g re-
cent stage of the disease they are for the most part com-
pletely absent, (I., as the patient's condition improves
these cells gradually make their sppearance, and increase
in number as convalescence progresses, though there are
frequently decided fluctuations in the dally percentage,
{(IT1) in those cases where acute sepsis is present and
death occurs within a few days, eosinophile leucocytes
are ebsent throughout the attack. From these facts theres

would therefore appear to be a distinet prognostic signi-
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ficance with regard to this variety of cell in the periph-
eral circulation. Their presence in normsl numbers might
be considered to be a favourable omen, while a persistent
decrease or complete disappearance would indicate impend-
ing danger.

Other observers have described a similar diminution
in the number of ecosinophile leucoccytes in septic dis-
eases. Too much importance, however, must not be attached
to the fact as Klein (Cent. f. in - Med., 1899) describes a
case of hemorrhagic septicemia with 76% eosinophiles in
the pleural exudate and 40% in the blood. It is of inter-
est to note in this connection the spparent difference be-
tween the reaction of the hemogenic tissues to bacterisl
infection in men and in certain animals. In the blood of
rabbits after the intravenous injection of a small quanti-
ty of sterilised cultures, Kanthack found gt times enor-
mous leucocytosis, chiefly due to increase in the number
of eosinophiles (B. M. J., 1892), while, though Neusser
(Wien Klin. Woch., 1892, No. 4) sometimes found in man an
increase in eosinophiles as the effect of various toxines,

other observers have repeatedly found the leucocytoses,
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when present, to depend, in the great majority of dis-
eases, upon‘an increase in the number of the polymorphohu-
clear variety.

EBosinophilia will therefore be seen to be a rare
phenomenon in sepsis, though it has been observed in very
various conditions, especiglly cutaneous affections and
certain diseases of the sympathetic nervous system.
Zappert (Zeit. f. Klin. Med., Bd. 23) regards $two hundred
to three hundred eosinohhiles in the cb.mm. as a high
normal number, and over three¢ hundred as pathological.

In six of the cases of this series the number of eo-
sinophiles counted at one time or another was in excess
of this number. All of these patients made a satisfact-
ory recovery. It is impossible, howevef, to draw any def-
inite conclusion from this fact, though it is of interest
to note that in one case (Case I who was readmitted after
having been at work) 5.4% eosinophiles were found present,
and a condition of phlegmasia alba dolens existed. Al-
though such a percentage is not excessively high yet it
is above the usual average, and the number fell to 2% as
the condition improved. There was no accompanying temper-

ature and no polymorphonuclear leucocytosis, though the
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whole left leg was markedly swollen. The writgr has been
unable to find any reference to phlegmasis dolens with re-
gard to its relation to the leucocytes, or to such a cdn—
dition ever being accompanied by eosinophilia. It may
here be noted that few, if any, forms were observed in
the blood films counted, which might suggest that the eo-
sinophlile cells were developed from the coarsely granular
polymorphonuclear leucocytes. PFroam this it would appear
that 1f such a transition does occur the change probably
takes place in the tissues, and not in the peripheral

circulation.

MYELOCYTES
Muir (B. M. J., 1898) pointed out the fact that in
grave inflammatory or infective conditions, when the leu-
cocyte number falls, finely granular leucoblasts of the
marrow - myelocytes - appeared in the peripheral circula- .
tion, and he considers this to be of bad omen. Turk
(Blutuntersuch bei Infect. Krankeit, 1898) found that a

considerable number of these cells may appear accompany -



152
ing polynuclear leucocytosis of iﬂfectious diseases, and
Engel (Deutch. Med. Woch., 1899) found as many as 12¢ in
unfavourable cases of diphtheria. Myelocytes have also
been found in various other conditions besides pernicious>
anemia and leukemia. Cabot found them in three cases of
septicemia, and also in various other diseases, confirm-
ing Holmes' observations on their presence on the blood
in phthisis, which was present as a complication in the
fatal Case XV in the present series, and where myelocytes
were also noted.

It will therefore be seen that though these cells
morphologically closely resemble the polymorphonuclear
leucocytes on the one hand, and hyaline cells on the
other, and have also their origin in the bone marrow, yet
their appearance in the peripheral circulation always
points to some grave change influencing the cell-produc-
ing function of the bone marrow.

Myelocytes were noted in nine of the present series
of cases, and in six of these death resulted. Of those
who recovered two passed through én attack of great sever-

ity, while Case IV, in which the illness was much less
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severe, -was. complicated by thfombosis of the veins of
both legs. In the umajority of those caSes in which myelo-
cytes were present, they were associatedﬁﬁjh a more or
less marked leucocytosis, yet this was but slight in Case
VII, though the myelocytess reached as high as 6% in a
blood count of nine thousand six hundrsd white cells per
cob.mm.

Cabot points ocut the occurrence of myelocytes in the
blood in malignant disease especially sarcomatosis.
Chiene rsgards their presence in such a condition as dis-
tinctly advantageous, teing of the opiﬁion that they
lessen the danger of secondary infaction after operation
by their phagocytic action. From =z surgical aspect this
is of extreme importance, for it is well known that the
wounds left after the removal of sarcomatous growths may
often, from the nature of the diseass, preseht large sur-
faces which are therefore liable to septic iﬁfection.

The supposition, however; that the absence of sscondary
infaction of the wound is in great part due to the pres-
ence of thes; cells in the blood of the patient, is

g

scarcely tenable for the numbers in which they occur in
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the peripheral circulation appear far too small to render
their action as phagocytes as in any way important.

Again, were such the case, it might be reasonably expect-
ed that thelir presence in the blood in septicemia should
be of favourable rather than of evil prognosis, but the
results in the present series do not support such a theory,
considering that two-thirds of the cazses in which they ap-
peared ended fatally. There were, also, no signsvof ac-
tive phagocytosis seen in any of the observations made.
According to Grawitz, hydremia is rapidly establish-
ed in puerperal sepsis. This, according to that observer,
1s due to the loss of albumin from the blood corpuscles,
but more especially from the serum, partly as a result of
increased destruction of red cells, and partly as a re-
sult of a transudation of fluid from the tissuses into the
bilood, brought about by the lymphogogue ~action of bacter-
ial toxines. This watery condition of the blood was very
ndticaable in at least two cases (AVII and IX) of the fol-
lowing series, so much so that it was at times extremely
difficult td make suitable coverslip specimens. An exact-

ly opposite condition, however, may exist in sepsis.
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This was found in Case XVIII, where the blood tended to
coagulate almost immediately the dr0p was placed on a
coverslip.

That a marked destruction of red corpuscles may take
place in puerperal sepsis is a generally accepted fact.
Hayem and Toenissen estimated an average loss in ordin-
ary septic fever at two hundred thousand to one million
per week, while there is the frequently quoted case of
Grawitz in which he counted only three hundred thousand
erythrocytes in a cb.mm. Hayem quotes a case of recent
puerperal sepsis in which the erythrocytes numbered 1.45
millions in the cb.mm., while the hemoglobin estimate was
207.

This result closely resembles that found in Case
XVII in the present series, where the red corpuscleées num-
bered 1.45 millions per cb.mm., and the hemoglobin estim-
ate was only 15%. In this case death occurred on the
twenty-third day of puerperium.

in Case IX a marked diminution of red cofpuscles was |
found to have occurred, though not to such an extreme de-

gree. Here the red blood count on the tenth day of puer-
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perium-had fallen to 1.7 millions per cb.mm. In this
case the patient recovered, and the blood condition so im-
proved that in little over seven weeks the erythrocytes
were found to have increased to 4.27 millions pér chb.mm.

But, in the present series, such marked anemia was
exceptional, though several decidedly low estimations in
the number of red cells were made. These were 2.68 mill-
ion in Case IIT, 3.2 willion in Case VIIT, and 2.54 mill-
ion in Case XIII. In the majority of the other patients,
however, the colour of the mucous membranes suggested
such a moderate anemia as to make further investigation
unnecessary or of iittle interest.

With regard to the appearance of abnormal élements
in the blood Grawitz found irregular forms, such as micro-
cytes, macrocytes, and poikilocytes only in very severe
cases, apd red nucleated corpuscles were very scantily
present. Kwing has usually found a few red nucleated
corpuscles in tense puerperal sepsis, but they wers never
numerous. Timofjewsky experimentally found nucleated red
cells in the blood of dogs soon after moderate injections

of pyogenic bacteria, and in one instance he states they
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were present in the enormous proportion of twenty-five
thousand six hundred and ninety-eight per cb.mm. It is
well known that these cells have their origin in the bone
marrow, where they are found in great number after hem-
orrhage. They are not normally present in the peripheral
circulation, and their appearance there suggests some
pathological condition. The blood destruction or hemorrh-
age has been followed by a greater demand for increased
cell production than the hemogenic tissues can suppiy,
with the result that normoblasts - the immature red cor-
puscles - pass into the circulation before they have
reached their full development. Accepting this éxplana—
tion of the appearance of red nuclested cells to be the
true one, they are likely to be found present only in the
graver ceases of Puerperal Fever. This 1s borne out in
considering the present series, for here of the five
cases in which they appeared, four had a fatal termina-
tion, whilé the one patient who recovered was extremely
ill, and suffered from perimetritis, pyosalpinx, cystitis,
and melancholia. The number in which these giements were

present, varied from sixty-one tc seven hundred and
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twenty-one din the cb.mm. All five cases‘shewed:markedv
symptoms of acute sepsis, and fegistered temperatures
from 10498 to 108° 1In only cne (Casé VII), however, were
they associated with an intense degree of znemia (1.45
million), and there appeared to be no relation between
their presence, and a purulent exudate, for in two casés

no pus was found present.

Another type of red nucleated cell is the megalo-
blast, which is found in fetal bone marrow and in very
grave forms of anemia, but none of this variety were de-

tected in the series of cases under consideration.

CONCLUSIONS
From the foregoing observations the following conclu-
sions may be drawn:-
1 Leucocytosis occurs at some period in the course
of puerperal septicemia
2 VWhen there is no increase in the number of white

cells this is possibly due to the extreme viru-
lence of the infecting organism causing cell
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destruction, or it may be possibly due to a
--negative chemiotactic influence produced by a
mixed infecticn

The leuccecytosis is polymorphonuclear in char-
acter

There is a certain progrostic value in the pres-
ence of the eosinophile corpuscles, which are
‘likely to be absent during the acute illness,
and appear as cocnvalescence progresses

The small lymphocytes are relatively, and may be
absoclutely, diminished in number during a leuco-
cytosis

The large mononuclezr cells rerain more constant,
though they also tend to be diminished in num-
ter

Red nucleated cells, myelcocytes, and malformed
red ccrpuscles are likely to appear in extreme
forms of septicemia, and their presence in the
peripheral circulaticon is to be looked upon as
of grave significance. Marlked anemis may also
ocecur

Tempersture and leucovcyts curvez do not closely
correspond with one another. If the tempera-
ture is high, however, the leucoccytosis is like-
ly to be increased. On the whole the two
curves tend to approach their normsl base lines
together, though a leucocytosis may continue
for some time after the temperature has defin-
itely settled

There appears to be no relation between the leuco-
cyte count and the occurrence of rigors

There is little or no increzse in the number of
leucocytes in puerperal melancholia provided
symptoms of sepsis have disappeared
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1l Saline infusions tend to produce a temporary fall
in the number of leucocytes on the day follow-
ing the operation, with a subsequent though
moderate increase

12 Intravenous injection of antistreptococcic serum
is followed by no marked blood change, though a
slight leucopenia may occur. The varieties of
the blood cells are not altered markedly in re-
lJation to one another.



161

APPENDIX T

In the hope that some of the tissues examined post
mertem might prove tc¢ be of interest, sections were made
of the spleen from four of the foregoing cases. The fol-
lowing technique was adopted. The tissue was placed di-
rectly into absclute alcochol where it remained for several
days, during which time the fluid was changed as required.
In order toc clear it the tissue was transferred to toluol
for twenty-four hours. It was then embedded in Grubler's
paraffin, which had a melting point of 52°C. Sections
were made in the usual way with a Cambridge rocker, and
stained wiﬁh polychrom-methylense blue gnd tannic acid
fuchsimne.

The preparations all shewed definite pathological
changes, characteristic of acute sepsis. 4 micro paint-
ing was mede of the specimen obtained from Case XII, and
will be found as a frbntispiece. It will be seen to shew
awgreat overrunning of the spleen pulp with polymorphonu-

clear cells, a great many of which are broken'down, while
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others are enclosed in hyaline mononuclear cells. Many
of the‘phagocytes,appear of unusuallsizé:ﬁand éuébnsider-
able proportion have elther lost their nuclei or exhibit
vacuolation or other signs of cell death. It is to be re-
membered that cell destruction, to a certain extent,
occurs normally In the spleen, but when the process be-
comes exaggerated to such a degree &s in this specimen,
1t is to be regarded as distinctly pathological. One or
two red nucleated cslls are present, and also some scanty
marrow cells, though these are not ciearly differentiated.
Polymorphonuclear cells are found almost to the centre of
the malpighian bodises, whiéh are not markedly prominent.

The bloed condition of this case ic also repressented
by a micropainting (five hundred diameters) of & prepara-
tion wmade from the bleood three hours beforehdeath.
Ehrlich's triscic stain was used. The intense leucocy-
tosis is at once noticeable, caused entirely by a marked
increzse of the polymorphonuclear ecells, Theéérvary con-
siderably in size. One myelocyte was noted‘in a count of
five hundred, and one red nucleated cell is also shewn.

_Casé XVI. Spleen. The walls of the veséels and the

trabeculae of the pulp shewed signs of géneral hyaline
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degeneration. There were also widely spread granular
changes affecting the fibrillae of the pulp which was
overrun with polymorphonuclear cells. There was littls
sign of increased phagocytosis, for the hyaline mononuclear
cells did not appear t0 be incresased in number.

Case XV. The spleen in this case, on microscopical
examination alsc shewed hyaline degeneration of the walls
of the smaller blood vessels snd of the fibrillae. The
larger venous sinuses were much dilated. The element of
sepsis was not & marked feature, though a considerable
number of polymorphonuclear cells were present throughout
the pglp, and & few large nmulti-nucleated cells apparent -
ly acting as spleen phagocytes were also noted.

Case XVII. The spleen, on microscopical exemination,
shewed marked increase of fibrous tissue with thickening
of the trabeculae and walls of the sinuses. There were
marked septic changes throughout, and these had a&n irregu-
lar focal distribution. Numerous microorganisms, short
bacilli, and cocci were also visible.

A micropainting of a blood preparation, made from

this case on the second day after sdmission to hospital,
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is shewn as a frontispiece. The white cells numbared
eight thousand four hundred per cb.mm., which were made
up as follows:- polymorphs 73.2%, lymphocytes 21.6%,
large mononuclears 3.8%, red nucleated cells 1.4%. 1In
addition, the coloured drawing shews a great diversity in
the form of the red cells, some of which were balloon
shaped, others curved, and othefs.again very irregular in

shape. Many of the red corpuscles stain with difficulty.
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APPENDIX II

The following case is here appended, though not of
puerperal origin, owing to its being one of considerable
interest on account of the obscure symptoms of sepsis,
for which antistaphylococcic serum, injected subcutaneous-
ly, was tried as a remedy.

D. McP. was admitted to an enteric ward on 1l4th
February, 1903, with the history that he had suffered
from headache, sickness, and vomiting for the previous
six days. Rigors had also occurred on several occasions.

The temperature on admission was 98. The pulse num-
bered 88 in the minute, was regular, but soft, and easily
compressible.

The patient waé very thin and pale. The eyes were
clear, the tongue was dry and dirty, brownish in colour,
but not fissured.

On further examination nothing suggestive of enteric
fever was fomned, but during the following threé or four
weeks frequenf rigors occurred day after day. The temper-

ature was markedly remittent in character, and with an
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accompanying pulse rate which varied between 68 and 160.

In spite of frequent examinations nothing could be
found to explain the cause of these symptoms, and in the
intervals between the rigors the patient appeared to have
little or no complaint.

On 13th March, a month after admission to hospital,
he complained of pain in the right side of his head, and
two days later a slight fulness behind and below the
right mastoid region was noticed.

On 17th March the swelling was incised, and a'small
quantity of pus evacuated. The septic process was found
to burrow in the region of the petrous portion of the
temporal bone, and the styloid process was laid bare.

The cavity was drained, and no further rigors occurred.
It eventually healed sufficiently to allow of his return-
ing home on 3rd June, 1903, though there was still a
sinus and bafe bone could be felt with a probe.

Owing to the symptoms of acute sepsis and the com-
plete absence, for the first three weeks after admission,
of apy'physical signé pointing to the situation of the

- septic focus, the injection of antistaphylococcic serum
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was considered worthy of trial. An estimate of'the num-
ber of leucocytes per cb.mm. was first made, and this was
found to be twenty-one thousand eight hundred at 3 p.m.
on 20th February. 20 c.cs. of antistaphylococcic'serum
were then injected subcutaneously into the abdominal
wall. At 4.30 p.m. the leucocytes numbered eighteen thou-
sand per cb.mm., and at 8 p.m. the estimate was thirteen
thousand four hundred, while on the following day at 8.30
p.m. the white cells numbered eleven thousand per cb.mm.

Two rigors occurred on 20th February, one at 6.30
a.m., the other at 10 p.m., when the temperature register-
ed 104%. It remained normal for the following two days,
but on the 23rd it again rose to 103° On 28th February
at 2.30 p.m. the 1euéocytes numbered twenty-nine thousand
two hundred per cb.mm., and 20 c.cs. antistaphylococcic
serum wore again injected. At 3.40 p.m. the white cells
numberéd twenty-one thousand six‘hundred. At 8.20 p.m.
the blood estimate had fallen to eleven thousand two hun-
dred, and on 1st March at 9 p.m. the leucocytes numbered
ten thousand six hundred. On 2nd March, however, they

had again risen in number to forty-two thousand two hun-
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dred, and rigors had occurred at varying intervgls. v
On 4th March at 2.15 p.m. the leucocytes numbered
sixteen thousand two hundred per cb.mm., and 60 c.cs.
were, on this occasion, injected subcutaneously. The fol-

lowing estimates were made, viz.,

4.30 p.m. 20, 200
9.15 p.m. 19,000
5th Mardh, 2.20 p.m. 18,400

Rigors had again occurred at irregular intervals.

On considering these blood estimates it will be seen
that the number of leucocytes fell steadily on two occa-
sions, after the injection of serum for the first two
days, with a subsequent rise upon the third day, as shewn
by the second observation. After the third injection of
serum, of which a triple dose was given, there was little
Change in the blood estimates, which therefore differed
from those results obtained in the previcus two observa-
tions, and ih additién to this the patient suffered from
nausea and vomiting.

It will be remembered in Case VII that, after the
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use of antistaphylococcic serum, instead of g hypoleucocy-~
tosis occurring, a decided increase in the number of
white cells was noted, and in the same case no typical
staphylococci were found on bacteriological examination.

In the present case, therefore, where a different re-
sult was found on examination of the blood it was of in-
terest to note later, when the septic focus was discover-
ed, whether such an observation had any disgnostic value
in relation to the infective organism.

The conclusion arrived at, however, was negative,
for on bacteriological examination of the pus evacuated,
the organism isolated was not a staphylococcus but close-

ly resembled the bacillus coli in appearances.

Further references:- Text-books on Clinical Hematology of
Da Costa, Ewing,and Cabot, Treatise of Midwifery (Jewett).



