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PREFACE

The investigations on which this thesis is
based were carried out in the Research Department and
Wards of the Royal Maternity and Women's Hospital,
Glasgow, during the tenure of the Faulds Fellowship,
Glasgow University.

Two pepers, entitled "The Effect of Labour
on the Plasma Uric Acid and Urea" and "Changes in Blood
Concentration in Normal and Toxaemic Pregnancy!, have been
published in the Journal of Obstetrics and Gynaecology of
the British Empire, 1939, 46, 540 and 1940, 47, 63,
respectively, from data recorded in this work; a third
paper, entitled "Changes in Plasma Uric Acid and Urea in
Eclampsia", is at present in press.

I have much pleasure in acknowledging my
indebtedness to Dr. H.L. Sheehan for his constant
encouragement and helpful criticism throughout the
course of the work. Thanks are also due to Professor
8. Cameron, Professor J. Hendry, Dr. J. Hewitt and
- Dr. R.A, Lennie for permission to investigate cases in
their wards in the Royal Maternity and Women's Hospital,
Glasgow, and to Dr. A. MacNiven for permission to study

cases in his wards at Gartnavel Mental Hospital.



SECTION I

INTRODUCTTION.

Avbout ten per cent of all pregnant women are
found to suffer from one or other of a group of disorders
peculiar to pregnancy which are referred to as the
"toxaemias of pregnancy". Under this term "toxaemias of
pregnancy" there are included - vomiting of pregnancy,
acute yellow atrophy of the liver, pre-eclampsia, eclampsia,
low reserve kidney, etc. The term hypertensive toxaemia
denotes those conditions associated with high blodd pressure,
albuminuria and oedema, either together or singly. It is to
be specifically noted that, throughout the present work,
the word “"toxaemia" is used as a clinical description
without any implication that hypothetical toxins are
circulating in the blood.

The hypertensive toxaemias of pregnancy have
been the subject of endless research and contioversy for
many years; in many textbooks of obstetrics a whole chapter
'is given to the discussion of the various theories of the
etiology of eclampsia and pre-eclampsia.

In 1843% Lever discovered albumen in the urine of
eclamptic women and for some years after this the disease
was thought to be allied to uraemia. This theory soon fell
into disfavour but was supported by Volhard (1924) who

regarded eclampsia as a form of acute uraemia and proposed



3.
the term Yeclampitic uraemia". He considered that general
vasoconstriction with resulting capillary changes was a
primary factor. Many workers agree concerning the importance
of capillary damage; Hinselmann (1924) and Heynemenn (1924)
have been able to demonstrate marked changes in the capillaries
in cases of hypertensive toxaemia and eclampsia; they found
widening and lengthening of the skin capillaries with
resulting stasis of blood flow - these changes they considered
were secondary to spasm of the arterioles. In 1919
Zangemeister advanced his "Hydrops Gravidaerum" +“heory which
postulates increased capillary permeability as the fundamental
lesion of eclampsia. He considers that oedema, raised blood
pressure, albumenuria and other signs are all secondary to
increased transudation of fluid to the tissues and that cerebral
oedema. is the cause of the convulsions, headaches and retinal
changes. He concludes that "the long sought eclamptic toxin
is water". Foetal elements (Veit, 1905), foetal metabolic
products (Dienst, 1902 and 1927), placental (Liepmann, 1906;
Young, 1927; Cruickshanks, Hewitt and Couper, 1927) and
intestinal (Solomons, 1922 and 1933) toxins have been
suggested as causal agents of eclampsia while some workers
advance theories relating to endocrine imbalance (Hofbauer,
1918 and 1933, Hoffman and Anselmino, 193%1; Cushing, 1934;
Smith and Smith 1933 and 193%4) and anaphylaxis (Rosenau and
Anderson, 1908).

Almost all the theories have one point in common
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and that is, the recognition of a general metabolic upset in
‘these cases. This metabolic upset 1s evidenced by changes in
the bicchemiceal findings 6f the wvarious body fluids.
Investigations of these changes have thrown some light on the
nature ¢f the disease, but there has been mubh divergence of
opinion even in regard to some of the findings. In particular,
reported results from hypertensive toxaemic patients disagree
with regard to the gquestion of retention of non-protein
nitrogen fractions. Low blood urea values have been found by
many workers, (Zangemeister, 1903%; Williams, 1921; Hellmuth,
1923%; Heynemann, 1924; Plass, 1924; Stander, 1924; Stander,
Duncan and Sisson, 1925; Cruickshanks, Hewitt and Couper, 1927;
Dieckmann, 1932; Stander and Cadden, 1934b); while the results
of others show & considerable retenticn in the blood of all
non-protein nitrogen fractions (Caldwell and Lye, 1921;
Killian and Sherwin, 1921; Walthard, 1922; Frey, 1923;
Bokelmann and Rother, 1925). One of the reasons for these
differences is that, in most cases, determinations were made
on groups of different natients, either at different stages

in pregnancy or with varying degrees of toxaenia, and the
average results compared. When the results are examined in
detail, it appears that those workers whose average figures lie
within normal limits had several patients with values much above
normal and, conversely, in the results of those workers in
favour of a non-protein nitrogen retention, there &re patients
with low non-protein nitrogen and urea vaelues. Very few
investigators have attempted to follow, in any detail, the

changes occurring in the non-protein nitrogen



fractions of the blood in individual patients and thus the

factors influencing the blood non-protein nitrogen fractions
in these hypertensive toxaemic cases have not been recognised.
Renal function tests in hypertensive toxaemic cases
before and soon after delivery have been found to be very
unsatisfactory both from a diagnostic and from a prognostic
point of view. Stander, Ashton and Cadden (1932) found the
urea clearance and creatinine excretion tests of some value
in differentiating mild nephritis from low reserve kidney
cases, but give no results for pre-eclamptic cases.
Dieckmann (1935), on the other hand, in a detailed investigation
of renal function in convulsive and non-convulsive, acute and
chronic hypertensive toxaemic patients, found that the urea
clearance test was of little value during pregnancy or soon
after delivery because of the wide range found in the normal
pregnant cases. Cadden and McLane (1934) found that only the
urea clearance test was sensitive enough to differentiate
true chronic nephritis from the other toxaemias; the average
results from pre-eclamptic and eclamptic cases were lower
;han the average results from normal cases, but the range in
each group was so wide that the test was of no diagnostic
value. Elder, Sinclair and Rogers (1936) in a similar
investigation also stressed the wide range of the normal
values for renal function tests in pregnancy and indicated
that this was partly due to wide variations in blood urea
values in different cases, the values in some normal cases

being very low. It is, therefore, of great importance that
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any factor causing changes in the blood urea, in normal and
hypertensive toxaemic cases, and so contributing to the wide
variations, should be investigated and eliminated.

During recent years much attention has been drawn to
the raised uric acid content of the blood in pre-eclamptic
and eclamptic cases. An increased uric acid content, decreased
COo combining power and lowered pH of the blood are now
generally accepted as being the outstanding findings in the
blood chemistry in eclampsia. Raised blood uric acid in
certain cases is often considered to be diagnostic of eclaupsia
while some workers (Stander and Cadden, 1934b) regard the
height of the uric acid value as an index of the severity of the
disease. It will be shown here, however, that several factors,
apart from the toxaemia, cause marked changes in the blood
uric acid level, and unless these are understood the actual

uric acid value in an individual case may be very misleading.



SECTION 1II

THE EFFECT OF LABOUR ON PLASMA URIC ACID AND UREA

IN NORMAL AND NON-CONVULSIVE TOXAEMIC PATIENTS.

The present study deals with the changes in uric
acid and urea in the blood of individual patients during
the last few weeks of pregnancy, during labour and throughout
the puerperium. Blood saumples were collected daily in most
cases and, during labour, at intervsls of a few hours.
Each specimen was examined for piasma uric acid content by
Benedict's direct colorimetric method. (1922 a and b).
The accepted normal range by this method is 2 to 4 milligrems
per 100 c.c. of plasma, and all normal cases, in non-pregnant
patients or in those in early or mid-pregnancy, studied here
have fallen within this range. Blood-urea wes determined by
the gasometric method of Van Slyke and Kugel. (1933).

The series consisted of 93 women:

A. Twenty-five normal cases. Patients at term without

any albuminuria, hypertension or oedema at any time during
pregnancy. Most were primigravidae, a few having slightly
contracted pelves. {3ee Avrenfiz = Crems 1 %o 25.)

B. Fifty-six pre—eclamptic cases. Practically all the

patients were primigravidae having toxaemic signs of wvarying
degrees of severity but without any convulsions. The term,
pre~eclamptic, is used here, as by most authors, to define

a2 specific type of hypertensive toxaemic patient; it does
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not imply that these patients later developed convulsions.
The patients have been sub-divided from a clinical point of
view as mild or severe. The mild pre-eclamptic patients
correspond to the low reserve kidney cases of American
writers; they were free from symptoms and had only mild
hypertension, albuminuria or oedema. (Crcec 26 o O2.)

Patients with eclampsia have been excluded from
consideration in this section.

¢. Twelve cases of chronic toxasemia. A rather

miscellaneous group of multiparae who had toxaemic symptoms
and signs during pregnancy suggestive of the conditions
often referred to as essential hypertension or nephritic

toxaemia. The diagnosis was besed, among other things, on

It

the previous history, multiparity and advanced age.(Z: .us J0-04

Findings Before Onset of Labour.

The findings for plasma uric acid and urea in
these patients at term, but before the onset of labour,
are shown in Table I.

These findings are essentially similar to those
of many other workers (Caldwell and Lye, 1921; Killian and
Sherwin, 1921; Frey, 1923%; Hellmuth, 1923; Plass, 1924;
Stander, 1924), the only noteworthy difference being the
somewhat raised uric acid values in the normal cases. Of
these, the patients with values 4.0 milligrams or more per
100 c.c. before the onset of labour were all primigravidae.

Many of them had been examined a few weeks earlier and at

that time the uric acid values had been within normal limits..
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: The probable cause of this rise of uric acid in primigravidae

in the last few weeks of pregnancy is discussed later.

Table 1I.

Plasgma uric acid and urea before onset of labour.

Uric acid Urea
(milligrams per 100| (milligrams per 100
cubic centimetres cubic centimetres
of plasma) of plasma)
Class of Patient Range Mean Range Mean
|Normal patients ... .o 2.5 to 5.2 3.9 16 to 21 18
{Mild pre-eclamptic patients 7.0 to 5.3 4.5 |14 to 32 21
| Severe pre-eclamptic patients | 3.6 to 9.7 | 6.1 14 to 55 %0
Chronic toxaemic patients ... | 2.7 to 7.3| 5.3 14 to 55 26

In the pre-eclamptic and chronic toxaemic patients
great difference in the uric acid content of the plasma was
found from case to case, during the last month of pregnancy.
In the mild pre-eclamptic patients the value was rarely much
above normel limits (only 5 patients had values over 5
milligrams per 10C c.c.). Patients with high values were
usually of the severe clinical type, but the reverse did not
hold; not all patients with severe symptoms had a high uric
acid. Many of these pre-eclamptic and chronic peatients were
under observation for 2 to % weeks before the onset of labour
and it was found that, although a definite conclusion could
not be made from a single determination, the rise and fall in

uric acid values, in individual patients, accompanied changes
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in the clinical severity of the conditions. Stander and
Cadden (1934b) found much the same relation. However, while
a high uric acid value was found to indicate a severe toxaemia,
it did not appear to have any relation at all to impending
convulsions.

The blood urea value in the normal patients were
found to be very low as shown in Table I. In the majority
of the toxaemic patients the blood urea values obtained lay
within the normal limits for non-pregnant cases, but were
definitely higher than the results from the normal'pregnant
cases., Similar results have been recorded by Zangemeister
(1903), Williams E.C.P. (1923), Hellmuth (1923), Cruickshanks,
Hewitt and Couper (1927), Dieckmann (1933), etc. It has not,
perhaps, been sufficiently stressed that, because of the low
normal values in pregnancy, any case with a blood urea value
of more than 25 milligrams per 100 c.c. before the onset of
labour, should be regarded as abnormal.

Changes During Labour and the Puerperium.

When these same patients were followed throughout
labour and the puerperium it was found that in practically
every case a rise in uric acid, and in many cases a rise in
urea also, occurred during labour, with a return to nommal
during the puerperium. In some patients the rise was slight
<ana would have been overlooked if blood-specimens had not
been cecllected at intervals of a few hours before and after

the time of delivery. 1In other patients, however, the rise

was considerable, the values mounting well above normal limits
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even in non-toxaemic patients. The highest value reached
among normal patients was 10.4 milligrams of uric acid and
104 milligrams of urea per 100 c.c., plasma. (Case I)

Uric Acid Findings.

When the results from the whole series were studied
it was found that the extent of the rise in uric acid, above
the ante-partum level, depended directly on the length and
severity of the labour. The evidence for this is shown in
Table II and Charts I to IV.

Table II.

Relation of length of labour to uric acid rise.

Maximal rises in uric acid
(milligrams per 100 cubic
Hours in Labour centimetres of plasma)
Range Mean Range Mean
0 to 4 -0.5 to 0.5 0.1
5 to 12 -0.1 to 1.7 0.5
1% to 24 18 0.1 to 3.0 1.1
25 to 48 35 1.0 to 4.5 2.4
49 to 120 73 3,1 to 6.4 4.6

In Teble II all patients have been arranged into

groups according to length of labour, without regard to

classification as normal or toxaemic.

The mean rise for

each of these groups at different times throughout labour

and early puerperium is shown in Chart I.

The base line of

the graph represents the original uric acid value of each
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group before the onset of labour, while the points plotted
show the actual rise, in milligrams of uric acid per 100 c.c.
plasma, above the antepartum level. The point of origiﬁ of
each curve from the base line indicates the mean length of
labour for patients in that group.

From this chart it can be seen that, not only
does the uric acid increase during labour, but that the
extent of the rise is strictly proportional to the length
of the labour. It will be noticed that the rise during
labour is gradual but slightly more rapid towards the end,
i.e. in the second stage of labour. The maximal value was
usually found at about 4 hdurs postpartum, although variation
was found from case to case, some patients reaching their
maximum at delivery and others continuing to rise till 24
hours post-partum. In most patients the values returned
to an absolute normal between the third and fifth days
post-partum; cases which started with high ante-partum
values thus show a more rapid post-partum fall, which is
~seen in later charts. Patients having a severe labour
showed a greater rise than patients with a mild labour of
the same duration; this fact accounts for the range of the
rises in each group shown in Table II. The estimation of
the severity of the labour depended merely on clinical
observation and, therefore, accurate figures cannot be
given to show this point. In the great majority of patients,

however, the length of the labour gives a fairly satisfactory

index of its severity. As one would expect, the majority
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of the patients having a long labour were primigravidae
while many of the patients with a short labour were multiparae,
but the rise in plasma uric acid was found to be unaffected
by the parity of the patient, depending only on the length
of the labour.

In Chart II the patients delivered by forceps,

and those not so delivered, are plotted separately. In the
group of patients with labour over 48 hours, there was only
one spontaneous delivery and, therefore, a curve for the
patients not delivered by forceps at that time has not been
drawn, The results from the other two groups, however, show
a greater ante-partum rise in patients delivered by forceps
and a slight delay in the post-partum fall to normal. It is
obvious that neither delivery by forceps nor the administration
of an anaesthetic can affect the ante-partum rise in uric acid,
except to shorten it by terminating the labour. The greater
rise in patients delivered by forceps is most probably due
to the greater severity of the labour; forceps were applied
in most cases because of a prolonged second stage and
maternal distress. The delay in the post-partum fall is not
marked and may be due either to the more severe labour or to
the anaesthetic. Patients who have had a similar anaesthetic
(gas-oxygen-ether) apart from labour, e.g. for the performance
of external versions, have shown a slight rise in plasma uric
acid (mean 0.7 mg., range 0.1 to 1.5 mg. per 100 c.c.)

1asting for rather more than 24 hours. The delayed post-

partum fall is, therefore, probably due to the anaesthetic at

delivery.



hour to Rise of Uric

Tewsyrj, (DI

tfotl Oly n HI gsiy 1WO0J-OU



elation of Length of labour to Rise of uric Acid in oedematous ]

and non-o edermton

(Fo 8 yn M mlou



14.

In Chart III the combined results from chronic
toxaemic and pre-eclamptic cases have been plotted against
the normal cases, but still in groups according to length of
labour. The toxaemic cases have been combined, as there is
not any -significant difference between them. In the longest
labour groups, only patients delivered by forceps have been
included, so that a fair comparison can be made. It will be
seen that, when the mean length of labour is the same, the
rise in uric acid is not higher in these toxaemic cases than
in the normals. The post-partum fall in the toxaemic cases
is greater and more rapid than in normal cases because the
uric acid is falling from & higher original ante-partun
value to an absolute normal value after delivery.

In Chart IV the results from oedematous patients
are charted against the results from those not oedematous.
The cedematous patients form the majority of the severely
toxaemic patients. The curves are essentially similar;
the slight differences in height can be accounted for by
the differences in the length of labour of each group.

It may, therefore, be concluded that the rise in
plasma uric acid which has been shown to occur during labour
is neither related’in any way to the height of the original
ante-partum value nor to the classification of the patient
(normal or toxaemic) nor to oedema, nor to the gethod of
delivery. It appears to be related only to the length and
geverity of the labour.

Urea Findings,

In most of the patients plasma urea determinations



Zelation of Lensth of Lobour to Rise of Tloc
-] O
x
e
2§
-5 &
~
g
Q
&~
i
<
>
A=
4
~
e
1=
>
b
2
3
o
e
—
-
e
£
o]
g
-
Z
&
o “
[+
X
—f N
r~

1 i 1
Q O Q
) -t o~

AT ONSET
ofF LABoUR

YWSEIL 32000 ¥3J'DW Lvawn NI 3siy WLy




15,
were made at the same time as those of uric acid, and a
similar rise was usually found during labour. The rise was
most marked in long labours, while patients with normal
labours showed 1little or no rise.

Chart V shows the mean urea rise during labour and
the early puerperium in patients grouped according to length
of labour. The similarity to the uric acid changes will be
noted, the same relation to the length of labour being seen.
The rise in urea occurred later in labour than the uric acid
rise. In many patients there was not a complete return to
the ante-partum level; this is probably due to the fact that
ante-partum urea values are below the normal non-pregnant
level, and that there is a physiological rise in urea in the
puerperium. (Williams, 1923, Cadden and Faris, 1938).

It was found, however, that, although the urea and
uric acid both showed changes in the same direction and at
the same time in individual patients, a constant proportion
did not exist between their values from case to case. As
wiéh uric acid the rise was not obviously related to toxaemia,
forceps, or anaesthesia, though the data are less complete in

the case of urea than in that of uric acid.

Discussion.

The findings recorded here show that labour can
produce a marked elevation of the uric acid and urea in the
plasma. It is obvious, therefore, that any estimations of

these substances, or other non-protein nitrogen fractions

reported in women at or about delivery or in the early
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puerperium, have little significance unless the length of the
labour is known and the appropriate rise accounted for.

The rise in uric acid and urea during labour is
probably due to diminished excretion by the kidney, and
related to the oliguria which occurs so commonly during labour.
The impairment of renal function is presumably due mainly to
the pressure of the child's head on the base of the bladder
and lower end of the ureters. BSuch a local pressure effect
is of course to be expected from a_priori considerations, and
it is proved pathologically by the inveriable finding on
post-mortem examination of ocedematous, haemorrhagic or
ulcerated areas at the base of the bladder in fatal cases
following a protracted labour.

The rise in uric acid to values above normal, which
was noted in some non-toxaemic primigravidae during the last
few weeks before term, may also be due to pressure on the
lower ureters since it occurs after the fixing of the head in
the pelvis.

A survey of the literature on blood-nitrogen, in
normal and toxsemic patients at about the time of delivery,
or in the puerperium, reveals that only a few workers made
serial investigations on individuval patients, and of those
none made examinations of the blood regularly at short
intervals of time. As a result, the effect of labour on
the non-protein nitrogen fractions of the blood has not been

ciearly shown and a reference has not been found which relates

raised non-protein nitrogen values to the length of labour.
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In most cases the estimations were made only at intervals of
2 to 7 days, and figures are not given for duration of labour.
Owing to lack of information on this point, and also in view
of the relatively infrequent examinations, it is difficult to
assess the significance of these findings in general.

The most detailed work in this comnection appears
to be that of Cadden and Faris (1938), who studied total
non-protein nitrogen, urea nitrogen and rest nitrogen in 40
patients during the first stage of labour, at delivery and on
alternate days throughout the puerperium. They found a slight
increase in the mean results for the series during labour and
in the first day post-partum. During the 2nd and 3rd day post-
partum the levels remained steady or showed a slight fall;
this was followed by a rise of all velues reaching normal
non-pregnant levels by the 10th day post-partum. ¥When their
findings in individual cases are studied, however, wide
variations are found; 8 out of 40 cases showed a decrease in
total non-protein nitrogen from before delivery to after
delivery, 5 out of 40 cases showed a decrease in urea nitfrogen
and 14 out of 40 showed a decrease in rest nitrogen, while
1 case showed an increase in non-protein nitrogen. from 24.2
to 48 mg. per 100 c.c., in urea nitrogen from 8.2 to 25.6 ng.
per 100 c.c. and in rest nitrogen from 16 to 22.4 mg. per
100 c.c. during labour. Their mean results tend to agree
with the present findings, however, and it is likely that

the factor of length of labour is responsible for the changes

described and would explain the wide range of the findings

reported.
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Stander and Cadden (1934b), published biochemical
findings from many pre-eclamptic and eclamptic cases.
Determinations on pre-eclamptics were made "immediately before
delivery" and "after recovery". The results show higher uric
acid values before delivery with normal velues at the second
examination; they do not record the time of onset or‘the length
of labour, however, and therefore their conclusiohs cannot be
accepted at their face value. A rise in uric acid during
labour can be seen in several of their charts, but no mention
is made of it in their paper.

Siedentopf (1932), in an investigation on changes
in blood chemistry during the three stages of labour,
determined total non-protein nitrogen of the blood in several
women, In most of his cases he found a slight rise during the
first and early second stage and a greater rise during the
late second stage of labour, but there were several marked
exceptions: 11 out of 12 patients showed a fall in total
non~-protein nitrogen in the third stage of labour while 12
out of 14 cases showed a rise between the end of labour and
the 5th or 6th day of the puerperium. The investigation
appears to have been carried out on groups of different
women'at the various stages of labour and therefore the
changes in individual patients cannot be followed. His
findings prior to delivery agree with the present results
but no notice is taken of the length of labour, and this
probably accounts for the inconsistencies in his results.

The rapid fall in non-protein nitrogen fractions

which he finds immediately after delivery has not been
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found in the present study and is in direct disagreement

with the findings of Plass. His method of recording changes
‘as a percentage of their original value makes even small
changes appear striking and exaggerates any eXperimental error.

Plass in 1924 examined a series of 24 patients,

7 normal, 7 eclamptic and 10 non-convulsive tozaemic, for
non-protein nitrogen fractions during labour and the
puerperium. In some cases the first specimen was taken off
during labour, but in others the first specimen was taken off
after delivery. A slight rise in all figures for total non-
prdtein nitrogen, uric acid and urea was found to occur post-
partum (maximum levels reached on 2nd or 3rd day post-partum)
with a subsequent fall to normal. The rise was greatest in
toxaemic cases and was usually found to coincide with the
clinical improvement of the patient. Plass suggested that
this increase in non-protein nitrogen fractions was due to
dilution of the blood by tissue fluid containing higher non-
protein nitrogen, urea and uric acid content. The present
results, especially that from oedematous cases, do not support
this theory and it seems likely that the rise which he
demonstrated was merely the end of the rise which had occurred
during labour.

Hellmuth (1923%) examined & series of normal patients
in labour and again once or twice in the puerperium, usually
about the 7th day post-partum. He found values raised during
labour and normal at later examinations. In 12 of his normal
cases the uric acid was found to be over 3.5 mg. per 100 c.c.

(highest 5.0 mg. per 100 c.c.). He explains these findings
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as due to a metabolic upset in primigravidae at term causing
difficulty in complete oxidation of proteins.

Frey (1923%) determined blobd non-protein nitrogen
fractions in a series of normal and toxaemic pregnant women
at delivery and later in the puerperium. In normal cases at
delivery he found non-protein nitrogen, urea and uric acid
at the upper limit of normal but well within normal limits
later in the puerperium. In toxaemic cases he found that the
noh—protein nitrogen and urea were often much increased at
delivery, but the values varied greatly from case to case.
His uric acid findings were very inconsistent. It is likely
that the high values found by these two workers, Hellmuth
and Prey, in their normal and in many of their toxaenmic
cases can be accounted for by length of time in labour.

The relation between the length of labour and the
rise of plasma uric acid and urea is not, in retrospect, a
surprising finding. The rise occurs to the same extent in
normal as in toxaemic patients and may be considered almost
physiological; but in those cases with labour over 48 hours
the nitrogen retention is 80 marked that the possibility of
‘actual kidney damage as a result of the obstruction cannot
be excluded. In a few cases the return to normal values
has been slow and it may be that these patients have suffered
some permanent renal damage. These findings are therefore
another indication of the dangers of a protracted labour.
The rise of plasma uric acid and urea, due to labour is also
of importance, however, in that it can produce such great

changes in blood chemistry as to invalidate any work which
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does not take it into account.

Summaxy.

The changes in the plasma uric acid and urea
occurring during labour and the early puerperium have been
studied in detail in a series of normal and toxaemic women.
A rise of plasma uric acid and urea is found to occur
invariably during labour, the height of the rise being
dependent on the length of the labour. The rise is
independent of toxaemia and other factors. There is a
corresponding fall in the early puerperium so that normal

values are usually reached by the third day after delivery.



SECTIOUN III,

CHANGES IN PLASMA URIC ACID AND UREA

IN ECLAMPSIA.

In the previous chapter it was indicated that
wide variations of opinion existed, between investigators,
on the guestion of non-protein nitrogen retention in cases
of hypertensive toxaemia of pregnancy. It was shown that
these varied opinions were frequently due to the fact
that the data were obtained from different patients at
different stages of pregnancy and that no account was taken
of the influence of labour on the blood non—pfotein nitrogen
fractions. In eclampsia most workers agree in finding raised
uric acid values but exceptions heve bteen noted and the
height of the values recorded varies greatly.

Williams (1921) was one of the earliest workers
to find high uric acid values in eclamptic patients while
the blood urea valuee in the same patients were within normal
limits. He examined the blood of 5 eclamptics during the
acute stage of the disease; the average uric acid velue from
these cases was 7.8 mg. per 100 c.c. From this series he
was unable to find a relation between uric acid values and
clinical symptoms, labour or stage in pregnancy. Caldwell
and Lye (192L) found a non-protein nitrogen retention, of
varying degree, in the blood of non-convulsive toxaemic and

eclamptic patients. They concluded that in cases with a
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severe retention, the prognosis was bad. Killian and Sherwin
(1921) found total non-protein nitrogen of the blood at the
upper limit of normal in eclerptic cases -~ the urea percentage
was low, while the uric acid was markedly incressed. ZEach
patient was examined once only and there was wide veriation
from case to case (range of uric acid values was 3 to 11 mg.
per 100 c.c.). The increase in values was thought to be due
to renal impairment. Hellmuth (1923) in a larger series of
eclamptic cases also found high blood uric acid values while
the blood urea was normal or only slightly raised. He
concluded from his series that the height of the uric acid
value in an eclamptic case was of no value in prognosis
and that a high value in a pre-eclemptic case did not
necessarily indicate impending fits. Frey (1923%), on the other
hand, found uric acid values within normal limits in eclamptic
cases while blood non-protein nitrogen was often considerably
raised. His uric acid findings in his different groups of
patients, however, apnear to be unusuval - in the normal non-
pregnant group the range is given as 12 to 15 mg. ner 100 c.c.
and it must be accepted that the method employed was not in
any way as reliable as the modern methods. Plass (1924), as
mentioned in the previous chapter, investigated non-protein
nitrogen fractions in 7 eclamptic patients. He found uric
acid raised, especially in the first two days of the puerperium,
while nrea values were within normal limits. Stander (1924);
Stander, Duncan and Sisson (1925); Bokelmann and Rother (1925);
Stander and Radelet (1926); Cruickshanks, Hewitt and

Couper (1927); have all compared average uric acid findings
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of different groups of pregnant women and found high values

in eclamptic cases. More recently, Stander and Cadden (193%4b)

?

and lately Cadden and Stander (1939), made much more detailed

studies of the biochemical changes in the plasma in cases of
eclampsia. In the former of these papers they recorded the
biochemical findings from 108 eclamptic and 40 pre-eclamptic
cases and in the latter, composite charts were made from 132
eclamptic cases. Blood non-protein nitrogen and urea were
found to be low in most cases, although in some cases a rise
was found to occur late in the disease. The blood uric acid
content was found to be raised in both pre-eclampsis and
éclampsia and was regarded as a criterion of the severity of
the disease.

In spite of the great volume of literature which
has been written on the subject of the biochemical findings
in eclampsia, it has again been found that little atteupt has
been made to follow in detail the changes which occur in
individual patients. In the present study the changes
occurring in the plasma uric acid and urea were followed
in a series of 42 eclamptic patients throughout the course of
the disease, and an attempt has been made to disentangle the
various factors influencing these non-protein nitrogen
fractions. 1In all cases the blood was examined daily or
oftener, and in many cases determinations were made at hourly
intervals during the acute stage. The results from the
previous study of 25 normal pregnant and 56 pre-eclamptic
patients are quoted here for comparison with the present

findings. It is to be specifically noted that every patient
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who developed eclamptic fits is classed here under the term
"eclampsia", even in the stage before the onset of fits; the
term “pre-eclamptic" again refers only to patients with
toxaemia, characterised by hypertension, albuminuria and the
other standard signs, who did pnot develop eclamptic convulsions.
The eclamptic patients have been divided into 3 groups:-

(a) 18 Ante—partum eclamptics (Cases 104 to 121) - patients

who had fits before the onset of labour, but not during
labour or the puerperium.

(b) 16 Intra-partum eclamptics (Cases 122 to 137) - patients

who had fits during labour; this group includes cases
in which fits began before labour but continued after
the onset of pains, and also cases with fits during
labour which continued after delivery.

(¢) 8 Post-partum eclamptics (Cases 138 to 145) - patients

who had fits which began only after delivery.
Two of the ante-partum and one of the post-partum cases

died during the acute stage of the disease.

Uric Acid Findings.

In the previous sectioh it was shown that during
labour there is a rise in plasma uric acid and urea, both in
normal and in non-convulsive toxaemic patients; as will be
shown here, precisely the same changes occur in eclamptic
patients during labour. In addition, in pre-eclampsia and
in eclampsia there are changes in plasma uric acid level

resulting from toxaemia; and also, in eclamptic patients

there are changes related to the onset of fits. The uric
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acid findings in various types of eclamptic patients can be
understood only when these three factors have been disentangled.
For this purpose the cases studied here are considered under
three headings.

(1) The findings before the onset of fits or of labour.
This group involves only the effect of the preceding
hypertensive toxaemia, the other two factors being
automatically excluded.

(2) The changes which develop in relation to the fits.

To exclude the changes which had developed previously
as a result of the toxaemia the basic level is taken

as that which had been found in each individual patient
before the onset of fits; the rise due to the fits is
calculated from that level. To exclude the changes

due to labour, a correction has been introduced in those
cases where the fits coincided with or followed the
time of labour. This correction is calculated from the
data which have been given in the previous section
with regard to the influence of labour in patients
without fits; the mean figure appropriate to the actual
duration of labour is used in each case. The validity
of this correction, in the present connection, .is shown
by the close agreement of the actual figures from
eclamptic patients not in labour with the corrected
figures from eclamptic patients in labour.

(3) The influence of labour. When the specific effects

of the previous toxaemia and of the fits have been
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analysed it is then possible to consider the actual
findings in these patients with regard to labour.

Findings Before the Onset of Fits.

For comparison with the eclamptic cases, note may
be made of the changes in plasma uric acid for a few weeks
before the onset of labour, recorded in the earlier series
of 25 normal and 56 pre-eclamptic patients, who did not
develop eclampsia. The blcod was examined at intervals of
1 to 2 days in each case. It was found that the uric acid
values varied greatly from case to case. In the mild pre-
eclamptic cases the value was rarely much above normal limits.
Cases with high values were usually of severe clinical type,
but the reverse did not hold; the cases with severe symptoms
did not all have high uric acid values.

Ten cases from the present eclamptic series were
examined before the onset of fits. (Cases 104, 122, 123, 124,
125, 126, 127, 142, 143, 144). 1In each case the last
examination in this pre-convulsive stage was made shortly
before or during the first fit. Contrary to what is generally
stated in the literature (Stander and Cadden, 193%4b; Cadden
and Stander, 19%9) the uric acid values at this time were
found to be only moderately raised. In patients who developed
eclempsia suddenly without any preceding stage of severe
toxaemia, the uric acid value before the first fit was usually
within normal limits (3.0 to 4.4 mg. per 100 c.c.) while in
cases with evidence of severe preceding toxaemia the uric
acid values were slightly higher (5.2 to 6.5 mg. per 100 c.c.).

The mean value of the 10 cases was 5.5 mg. per 100 c.c. When



28.

these figures are compared with those from the non-convulsive |
pre-eclamptic cases, it will be seen that much higher values
are obtained among patients with severe pre-eclampsia who

are not going to develop convulsions, as is shown in Table III.

Table III.

Uric Acid Values in Normal and Non-Convulsive
Toxaemic Cases near Term and in Eclamptic Cases
before the Development of Fits.

Number
of Plasma Uric Acid: mg. per 100 c.c.
Cases.
; Mean. Range.
_épbrmal Pregnant. 25 3.9 2.5 to 5.2
53r11d Pre-eclamptic. 29 4.4 3,0 to 5.4
‘lsevere Pre-eclamptic. | 27 6.4 4.8 to 9.7
[Eclamptic before Fits.| 10 5.5 3.0 to 6.5

It is therefore clear that a very high uric acid value in

a pre-eclamptic patient, while of importance in indicating

a severe metabolic disturbance, is not in any way an index
of impendihg eclampsia. From the present findings it appears
that eclampsia is actually more likely to supervene in a

patient with only moderately raised uric acid (under 6 mg.

per 100 c.c.) than in one with a higher uric acid value.
This lack of relation between the severity of the previous
blochemical findings and the development of fits has a
clinicai parallel; the severity of the preceding toxaemic
signs and symptoms in the present series did not have any

relation to the severity of the eclampsia.
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The Effect of Fits.

In every one of these eclamptic patients a very
rapid rise of plasma uric acid was found to occur immediately
after the onset of fits. The 10 cases, in which biochemical
studies had been made before the first fit, were examined
frequently - some at hourly intervals - after the first fit.

A steadyvrise of plasma uric acid of about 2 to 5 mg. per

100 c.c. occurred during the few hours after the first fit;

the average rise was about 1 mg. per hour. The rise continued
for 4 to 6 hours, even in patients without any subsequent

fits, but a greater rise was found in those who had several
fits, In Chart VI. the mean uric acid values from these

10 cases and from 8 others have been plotted to show the changes
during the 24 hours following the first fit. The cases have
been divided into groups according to the number of fits.

The base line of the graph represents the uric acid value
before the first fit in each case, while the curves indicate
the mean rise in uric acid above the original value. The 8
additional cases that have been included were patients who

had not been examined actually before their first eclamptic
fit, the original estiwation being made soon after the first
fit ; the longest time being 3 hours. In these caces an
allowance has been made for the initial rise before the first
estimation, based on the time which had elapsed after the first
fit and the mean rise during that time in comparable cases of

the main series. In any of the cases in which labour

coincided with the fits, the appropriate correction has
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been made, as explained earlier.

This chart shows the rapid rise in uric acid which
occurs in all cases after the commencement of the fite and
demonstrates a clear relation between the extent of the rise
and the number of the fits. This rapid rise for 4 to 6 hours
after the first fit was a constant finding in every case, but
gubsequent changes in the uric acid values varied greatly from
case to case depending on the course of the disease. High
" values were always maintained until the fits ceased, but there
was no relation between the number of fits and the duration
of time that the high values were maintained; this is probably
because the time elapsing between fits varied greatly in
different patients. After the fits had ceased, the findings
were of two main types. In some cases the uric acid values
began to fall a few hours after the last fit, but in other
cases the values were maintained or even increased for a
further 24 to 48 hours. The persistence of high valués was
often related to a period of oliguria. In the 3 fatal cases
(Cases 120, 121 and 145) the uric acid value rose steadily
till death even in the absence of fits; the values at death
were 11.0 mg., 14.2 mg. and 16.4 mg. per 100 c.c.

In case 121, an ante-partum eclamptic, the first fit
occurred at 4.30 a.m. 2 hours later - after 4 fits - the
blood examination showed -~ uric acid 11.8 mg. per 100 c.c.,
urea 40 mg. per 100 c.c.; the plasma wags very red in colour
and gave a negative reaction to the indirect van den Bergh
test. The patient had no more fits, but remained comatose.

6 hours after the first fit the plasma uric acid was 16.4
mg. per 100 c.c., urea 61 mg. per 100 c.c., the plasma was

dark orange in colour and gave a positive reaction tc the indir-
:ect van den Bergh test - bilirubin 12,6 units. The patient

died 2 hours later. A4t the autopsy performed half-an-hour
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Liver showing gross eclamptic

haemorrhages.
( Oase 121 )

Low power vie?/.

S II.

Liver showing patchy necrosis
and periportal eclamptic

haemorrhages.
( Oase 145 )

Low power view.

PLATS III.

Liver showing small periportal

eclamptic haemorrhages.
( case 120 )

Low power view.



after death the liver showed very extensive areas of
haemorrhage. (See vlate I.). There were also metechial
haemorrhages in the cerebral cortex and in the internal
capsule there was a large haemorrhage which had burst into
the third ventricle.

In case 145, a post-partum eclamptic with 3 fits before
admigssion to hospital, the plasma uric acid value 12 hours
after the first fit was 8.3 mg. per 100 c.c., urea 57 mg. per
100 c.c. The patient died 3%6 hours after the first fit and
the plasma uric acid at death was 14.2 mg. per 100 c.c. although
she had no fits after admission. B. urea 1ll2mg. per 100 c.c.
At the autopsy the liver was yellowish and there were several
large deep red areas of haemorrhage. Microscopicallv there
were numerous periportal haemorrhages and a few areas of
coagulative necrosis affecting several lobules. (See plate II.).

In the third fatal case, case 120, the plasma uric acid
value 2% hours after the first fit and after 4 fits was 6.2
mg. per 100 c.c., B, urea 31 mg. per 100 c.c. This patient
had 6 fits during the next few hours but did not die until
21l hours after the first fit. The plasma uric acid value
at death was 11 mg. per 100 c.c., urea &9 mg. per 100 c.c.
The liver at the post-mortem examination in this case showed
numerous tiny haemorrhages throughout its substance, and
microscopically only small periportal haemorrhages. were found.
(See plate III.).

In these three fatal cases the plasma uric acid values
at death were proportional to the extent of the liver damage.
The blood urea values rose steadily after the fits had ceased.

The fall of the plasma uric acid towards normal
values, after the last fit, began earliest in post-partum
eclamptics and latest in ante-partum cases. The mean uric
acid values for all cases, grouped as post-partum, intra-
partum and ante-partum, are plotted in Chart VII. to show
the changes occurring after the last fit. As before a
correction has been made for the changes due to the duration
of labour. The base line of the greph represents the uric
acid value immediately after the last fit in each case.

It will be seen that a mean rise of 0.5 mg. uric acid per

100 c.c. occurs in each group after the last fit, and that
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in post-partum cases the fall begins 4 hours, in intra-
partum cases 12 hours and in the ante-partum cases 24 hours
after the last fit. There are corresponding differences in
the rate of the subsequent fall, probably related to the
greater ease of excretion of uric acid after delivery.

The Effect of Labour.

The effect of labour, apart from fits, is most
clearly demonstrated in the patients who recovered from
ante-partum eclampsia and 4id not go into labour until
some days later. Most of the ante-partum cases in this
series were not admitted to hospital until several hours
after the onset of fits and, in these cases, the uric acid
values obtained on admission were therefore very high.

The mean uric acid value for the 16 ante-partum cases
measﬁred after the fits had stopped, but before the onset
of labour, was 8.4 mg. per 100 c.c., with a range of 6.2
to 11.5 mg. perl00 c.c. Several of these patients improved
clinically after the fits and the pregnancy-wés allowed to
continue for a few days. Parallel to this clinical
improvement there was a steady fall in uric acid values
until the onset of labour. During labour the fall in uric
acid was arrested and in many cases there was an absolute
rise. |

Chart VIII. shows the changes occurring in the
plasma uric acid for a few days before and after the time of

delivery in 10 of these ante-partum eclamptic cases. The

points plotted represent the mean of the actual uric acid

values. The chart shows the rapid fall in uric acid after
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the fits, interrupted by a short rise due to labour. This
rise occurs on a falling curve. The real extent of the rise
is of course to be calculated from the continuation of the
preceding part of the curve on through the time when labour,
delivery and the first three days of the puerperium actually
occurred. The rise is then found to be almost identical
with that which occurs in normal patients who have the same
duration of labour, as is shown at the bottom of Chart VIII.
Consideration of the individual cases gives the same conclusion;
in each case the extent of the rise in uric acid during labour
is proportional to the length of labour and equal to that
which occurs in normal cases with the same length of labour.

In the intra-partum cases the effects of labour and
fits on the plesma uric acid are superimposed. In Chart VIII.
the mean uric acid values for 6 intra-partum eclamptic cases
are plotted to show the changes occurring beforé and after
delivery; the only cases used are those in which values were
obtained before the onset of the fits and of labour. The
original value in these cases was only moderately raised
(mean 5.4 mg. per 100 c.c.), but the usual rapid rise occurred
in relation to the onset of fits. When the cases are arranged
according to the length of labour the uric acid rise during
labour is found to be much greater than that of normal patients
with the same length of labour; the difference being the rise
due to the fits.

Post-partum eclamptics show similar uric acid

changes related to labour and fits. The rise during labour



is similar to that in normal patients with the same length
of labour but, after delivery, the usual rapid rise begins
after the first fit.

It may therefore be concluded that labour causes
the same rise in plasma uric acid in eclamptic cases ag in

normal and non-convulsive toxaemic cases.

Urea Findings.

The plasma urea findings in these eclamptic patientsg
were much less striking and less consistent than the uric
acid findings. In individual cases changes in plasma urea
did not coincide with changes in plasma uric acid, and a
constant proportion between the values of these two nitrogen
- fractions was not found.

Findings Before Onset of Fits.

Table IV. shows the plasma urea findings before
the onset of fite and labour. These are taken from the
game series of cases as in Table III., though the number

of patients in whom urea was estimated is rather less.

Table IV.

Plasma Urea Values in Normal and Non-Convulsive Toxaemic
Patients at Term and in Eclamptic Patients before the
Development of Fits.

Number of |Plasme Urea. Mg. per 100 c.c.

Cases. ‘

|

Mean. Range.

Normal Pregnant. 12 18 16 to 21
Mild Pre-eclamptic. 18 21 8 to 32
Severe Pre-eclamptic. 20 0 15 to 5;
Eclamptic before Fits. 9 2 21 to 4
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In contrast to the uric acid findings, the nlasma
urea value in these eclamptic cases, immediately before the
onset of fits is, if anything, slightly higher than the
mean plasma urea in the severe non-convulsive pre-eclamptic

cases at the same stage in their pregnancy.

The Effect of Fits.

After the onset of fits, while the plasma uric
acid was mounting rapidly, the plasma urea was found to
change very little. 1In a few cases the urea value fell
slightly'for 1l to 2 hours after the onset of fits while
in others it remained more or less constant. Several hours
after the first fit it began to rise in most cases; this
occurred slowly and continued for varying lengths of time.
Neither the height of the rise nor its duration appeared
to have any relation to the number of fits; a few patients
with numerous fits did not show any increase in plasma urea
value at all, while several with only one or two fits showed
a definite increase lasting for 2 to 4 days.

The mean plasma urea changes in 8 of the cases
examined before and after the onset of fits are shown in
Chart IX.; the mean plasma uric e&cid findings from the same
cases are included for comparison. The rise in urea lagged
behind the rise in uric acid; in many cases the maximum
blood urea value was reached about 24 hours after the last
fit. Very high urees values with a much delayed return to
normal occurred in the same cases in which the high uric

acid values persisted for several days and were related to



a period of oliguria.

The Effect of Labour.

It has been found to be impossible to demonstrate
clearly that labour causes changes in plasma urea similar
to those already shown to occur in the plasma uric acid.
The reasons for this are, that the changes of plasma urea
following convulsions are irregular and tend to be prolonged,
“thus frequently obscuring the effect of labour; and also,
that any rise in plasma urea which is caused by labour occurs
later than the uric acid rise and is small if the labour is
short. In a few of the cases of the present series, however,
in which a week or more elapsed between the fits and labour,
the findings indicate that changes of plasma urea, due to

labour, occur as in normal cases.
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The Effect of Convulsions on Plasma Uric 4cid

and Urea in Non-Pregnant Patients. and in Animzlg.

The occurrence of the uric acid rise immediately
after the first eclamptic fit, and the proportion between
the height of the rise and the number of fits, suggests that
the rise is a direct conseguence of the fits. In order to
investigate this point, the uric acid findings in a series
of 10 patients (Cases 146 to 155) receiving "convulsion
therapy“ for mental disorders, were studied. Most of the
patients were women between the ages of 20 and 40 years, who
were suffering from schizophrenia or manic-depressive psychosis
but were physically healthy. The convulsant drug used was
Azoman, a proprietary preparation similar to Cardiazol. It
is given intravenously; the latent period between the injection
and the convulsion ig very short (5 seconds to 10 minutes).

For the present study 4 blood semples were taken
for examination; one immediately before the injection of
Azoman and the others at half-an-hour, four hours, and twenty
four hours after the fit. Plasma uric acid and urea were
estimated in all samples. Two of the patients (Cases 154 and
155) did not convulse after the injection, due to insufficient
dosage or acquired tolerance to the drug; these two serve as

controls for the action of the drug itself. The results are

shown in Table V.
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Table V.

Mean Uric Acid and Urea Changes after Azoman Convulsions in
Non-Pregnant Patients.

1 [fmter

Uric Acid. Urea.
4| of Mg. per 100 c.c. Mg. per 100 c.c.
1| rits.
. Before After Fits. Before After Fits.
Fits. | & hr. 4 hrs. 24 hrs| Fits. |4 hr. 4 hrs. 24 hrs.
0 3.8 3.5 3.8 - 28 24 25 -
1 3.2 4e3 5.3 4.1 22 22 23 27
2 3.3 | 4.9 8.7 6.4 25 |26 25 37

In Chart X. the changes in the plasma uric acid following
the fit are plotted as in Chart VI. 1In every case after
the 06nvulsion there was an immediate rise in plasma uric
acid. The rise continued for 3 to 4 hours, after which
time the values slowly returned to normal, but, at 24 hours
after the fit they were still above the original value in
all cases. In one case (Case 146) the patient yad two
severe convulsions; it will be seen from the table and
Chart that the resultant rise in uric acid was much greater
than in the cases with only one convulsion. This is in
agreement with the findihgs in eclampsia; but it will be
noticed that the rise in plasma uric acid in the Azoman
cases ig even greater than in the eclamptics. In the two
cases without convulsions the plasma uric acid did not show

any change, indicating that the rise in uric acid in the
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other cases was due to the convulsion and not to the drug
itself.

In all cases the plasma urea values remained
practically constant for a long time after the fite, but,
sometimes the values obtained 24 hours after the convulsion
showed a slight rise. This finding is very similar to the
changes in eclamptic patients.

The change in plasma uric acid after these
artificially produced convulsions was also studied in 14
rabbits; an injection of the eppropriate dose of Azoman
was given.intravenously and a typical convulsion with tonic
and elonic phases occurred within a few seconds. Iﬁ every
-cage there was a rise in plasma uric acid soon after the

_convulsion. The mean results are shown in Tgble VI.

Table VI.

Rise in Plasma Uric Acid due to
Azoman Convulsions in Rabbits.

_ Plasma Uric Acid: Mg. per 100 c.c.
Before Injection. 0.5 '
% hour after fit. 2.7
2 hours after fit. 2.1
4 hours after fit. 1.7

It was found that if the procedure was repea’ted on one
rabbit on successive days, the uric acid rise following a
convulsion became less. The patients receiving "convulsion

therapy" were made to convulse every third day, but a



reduction in the uric acid rise was not noted in these
patients, even after several weeks of this treatment.

The results from this series of cases indicate
that non-eclamptic convulsions cause a rapid and marked
rise in plasma uric acid though they cause little immediate
change in the plasma urea level. This gives further support
to the view that the high uric acid values, found in
eclamptic patients some hours after the onset of fitsg,
have been caused in great part by the cbnvulsions per se.
Wuth (1926) studied the blood changes in epileptic cases
after convulsions; his estimations were made once or twice
on each patient but only at intervals of 24 hours or more.
His findings show a rise in the non-protein nitrogen, uric
acid and creatinine values following epileptic convulsions.
Thie is presumably a similar effect to that in eclampsia

or in Azoman convulsions.

Discuseion.

The plaema uric acid in eclamptic patients is
influenced by three factors - labour, preceding hypertensive
toxaemia and convulsions. Labour causes the same changes
in plasma uric acid in these cases ag in normal cases though
the rise due to this cause in eclamptic cases, is often
small because the labour is usually short. The uric acid
value before the onset of fits and labour may show a slight
relation to the clinical severity of the toxaemia, but it
is often surprisingly low. By far the wmost important factor

in causing a high uric acid value in eclamptic cases is the
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very rapid increase which is caused by the actual convulsions;
the extent of this increase is related to the number of
convulsions.

High values for uric acid in eclampsia have been
reported by various workers (Williams, 1921; Caldwell and Lye,
1921; Killian and Sherwin, 1921; Hellmuth, 1923; Heynemann,
1924; Plass, 1924; Stander, 1924; Stender, Duncan and Sisson,
1925; Bokelmann and Rother, 1925; Stander and Radelet, 1926;
Cruickshank, Hewitt and Couper, 1927; Stander and Cadden, 1934).
In most cases these can be sufficiently explained by the fact
that the determinations were always made some time after the
onset of fits.

Stander and Oadden (1934b), state that, the high uric
acid valueg in eclamptic patients are out of all proportion to
the slight changes in the otheriﬁgﬁrogenous constituerts of the
blood and are present btefore the outbreak of convulsions; they
give figures to support this statement, however, not from
eclamptic petients before convulsions but from pre-eclamptic
patients who did not develop convulsions. They show a chart
of the "average uric acid values in 110 eclamptic and 38 pre-~
eclamptic cases" (see Chart XI.) and state that they are unable
to explain the depression in the curves shortly before delivery,
but that this may prove of significance when more is known about
purine metabolism. It seems obvious from the present results
that this depression is an antefact due to the inclusion of both |

ante-partum and intra-partum eclamptic cases; the uric acid

values in ante-partum eclamptics, recovering from fits, fall
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fall before the onset of labour and the values in intra-
partum eclamptics before labour are low. The great increase
in uvric acid values seen during labour is due to the normal
rise due to labour in both antempaftum and intra-partum cases,
together with the rise due to fits in the intra—partum cases.
Cadden and Stander (1939), in a further investigetion
of the biochemical findings in eclampsia, give tables showing
the finding "before, during and after convulsions." Their
figures show'highest uric acid values during convulsions but
the estimations were not made frequently enough to show the
definite relation between the uric acid values and the
convulsions. They found no impairuent of uric acid excretion
in their cases and concluded that the high values were not due
to renal insuffiency but were probebly the result of diminished
uric acid destruction in the liwer. In the present series the
great rapidity of the rise in plasma uric acid in all cases,
withovt any concomitant rapid rise in the blood uresa, suggests
a similar conclusion, i.e. that the rise is dve to some increase
in uric acid production or diminished uric acid destruction
rather than to a renal retention. Some eclamptic patients do
show evidence of impaired renal function (oliguria, rising
blood uree and nersistence of high uric acid valvzs) after the
convulsive period (often for 24 to 48 hours after the last fit),
and this evidence persists until a good urinary output is

established. This renal impairment appears late in the disease

and only in some of the cases. Stander and Cadden (1934b) and
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Frey (1923), record similar findings. It is of irterest to
note that Dunn and Polson (1926) obtained a marked rigse in
blood urea in rabbits after the intravenous injection of very
large amounts »f uric acid. This was, however, due to a
specific damage to the kidney; there is little evidence that
the relatively low uric acid levels in eclampsia have any
comparable effect on the human kidney.

The présent work does not include any direct atteupt
to ascertain the cause of the uric acid rise after convulsions.
It has been shown by various workers that, after convulsions,
there is an increase in blood sugar, (Maclean, 1936; Titus,
Willetts and Lightbody, 1930), blocd lactic acid (Stander and
Radelet, 1926), and inorganic phosphate (Stander, Duncan and
Sisson, 1925); *hese blood fractions are all products of muscle
metabolism and are produced, presumably, by the muscular effort
of the conwvulsion. FEnrian and Schnuv~ (1910) have shown that
uric acid is formed bv the breakdcim of muscle hypoxanthine
and it is presumably also produced by the actual muscular exertim
during a convulsion. In a healthy subject, however, Folin,
Berglund and Derrick (1924) have shown that any excess of uric
acid is either excreted or rapidly destroyed in the body. The
site of uric acid destruction inr the dog has been shown to be
the liver (Bollman, lann and Magath, 1925; Gremels and Bodo, 1926),
and it is possible that some urics acid may be destroyed normally

by the human liver. It may, therefore, be assumed tentatively

that the rise of plasma uric acid after eclamptic convulsions



44.

is due to one or hoth of these factors: increased uric acid
production by the muscular exertion, and diminished destruction

of uric acid by the liver.

Summalry.

The changes in plasma uric acid and urea occurring
before, during and after convulsions in labour have been studied
in a series of eclamptic patients. A rise of plasma uric acid
was found to occur in every cnse immediately after the onset
of fits, the height of the rise being dependent on the number
of fits. Plasma urea values showed little iwmmediate change
after fits but a rise was often noted 24 or more hours later.
S8imilar findings were obtained after artificially produced
convulsions in non-pregnant patients and rabbits.

In eclamptic patients labour causes the same changes

in plasma uric acid as in normal cases.



SECTION IV,

CHANGES IN BLOOD CONCENTRATION IN NORMAL AND
TOXAEMIC PREGNANCY,

The occurrence of hydraemia during preénancy
has been known for many years, and hase been shown by many
workers using a variety of methods (Nasse, 1876; Meyer,
1887; Regnault, 1904; Zangemeister, 1904; Zunst, 1911;
Miller, Keith and Rowntree, 1915; Mahnert, 1921; Plass
and Bogert, 1924; Plase and Matthews, 1926; Schoenholsz,
1929; Skajaa, 1929; Dieckmann and Wegner, 1934a; Oberst
and Plass, 1935 and 1936; and Thomson, Hirsheimer, Gibson
and Evans, 1938). More recently it has been shown that,
in the hypertensive toxaemias of late pregnancy, the normal
hydraemia is often absent and the blood may be abnormally
concentrated. Rapid changes in the concentration of the
blood have been shown to occur in these patients especially
about the time.of delivery. These rapid changes in
concentration cannot be measured by direct estimations of
blood volume, as these methods involve injections of dyes
and cannot be repeated at short intervals of time in the
same patient. Most authors are agreed that, over short
periods of time, changes in the proportion of cells to

plasma, as shown by rise and fall in blood-haemoglobin,

red-blood cell count and haematocrit reading, may, in the
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absence of haemorrvhage, be taken as a fairly accurate index
of variation in total blood or plasma volumes, produced by
changes in the water content of the plasma. Of these methods,
the haematocrit has been used most frequently in the study of
these toxaemic patients.

Skajaa (1929), Schwartz and Dieckmann (1929), and
Dieckmann (1933) investigated haemoglobin and haematocrit
at various intervaels before and after delivery in pre-eclamptic
patients, They found raised values before delivery indicating
a reduction of blood volume due to concentration of blood, and
a great fall invalues during the first few days of the
puerperium, indicating an increase in blood volume due to
dilution of blood at that time.

Skajaa (1929), and Schwartz and Dieckmann (1929)
emphasized the relation between the blood concentratlion and
the toxaemia and concluded that the marked post-partum
dilution was due to the abatement nf the toxaemia. In a
more detailed study, Dieckmann (1933) found that the post-
partum dilution of the blood occurred in pre-eclamptic
cases but not in chronic toxaemic cases and suggested that
this fact might be used in differentiating the two types of
cases., Skajaa (1929) and Dieckmann (1933) were unable to
find any correlation between post-partum blood dilution and
the amount of oedema present., On the other hand, Plass and

Bogert (1924) in an investigation of plasma protein variations

in normal and %toxaemic patients found plasma dilution after
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delivery in both types of patients but more marked in the
toxaemic ones. They noted that the dilution coincided with
the disappearance of oedema, and concluded that the dilution
was due to the oedema fluld entering the blood-stream. They
suggested that the extent of the dilution varied with the extent
of the oedema but they did not attempt to prove this.

A detailed study does not appear to have been mede
of the changes in blood concentration in normel cases about
the time of delivery. Denecke, from a review of the literature
in 1924, stated that a reduction of blood volume may be found
during labour in normal ceses. Payer (1904), Carton (1924),
and Horvath (1924) have shown that in capillary blood an increase
of a half to one million in the red-blood cell count may occur
during labour with a return to normal in the puerperium;
Eckelt (1919) noted similar changes in the plasma proteins in
normal cases. This increase was thought to be due to the
muscular effort and increased abdouminal pressure during labour
causing more blood to be driven into the peripheral circulation.
The changes after delivery were attributed to blood loss and
the filling up of the splanchnic circulation. Dieckmann and
Wegnel (193%4s) studied changes in blood and plasma volumes in
a large series of normal patients, but only four patients were
examined frequently during labour and the early puerperium.
In these four patients, changes in haematocrit values were
found indicating concentration of the blood during labour and

dilution afterwards. Oberst and Plass (19%6) found increased
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concentration of plasma and cells early in labour and o
further increase in concentration at delivery. sSkajaa (1929),
however, found 1little or no change in haematocrit values in
his normal cases; they were, however, not examined at frequent
regular intervals.

The present paper is a detailed study of the changes
which occur in the red-cell volume, estimated by the haematocrit,
in normal and toxaemic patients about the time of delivery and
in the puerperium. Rapid variations in haematocrit may,
theoretically, be due to alterations in the total number of
red cells in the body, as after haemorrhage or transfusion;
or to changes in size of the individual red cells, due to
osmotic changes in blood; or to changes in the number of red
cells per cubic centimetre of blood, due to an increase or
decrease in the absolute amount of water in the plasma.

In a small preliminary series, accurate haemoglobin
estimations were made along with the haematocrit determinations
and it wae found that changes weré absolutely parallel in
individual patients, i.e. the relation between blood-haemoglobin
and the total cell volume was constant except for insignificant
variations within the range of experimental error. This
constancy of the volume index indicates that the changes in
haematocrit values are not due to swelling or shrinkage of
red cells. The actuel size of red cells in pregnancy has been
shown by Dieckmann and Wegner (1934b) to be slightly larger
than normal, but this does not affect the point at issue.

Changes in the haematocrit values due to changes in
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the total number of red cells in the body do occur in certain
cases; but these cases can be easily recognised because they
are due to easily ascertained factors. A loss of red cells

may be due to haemorrhage which is noted clinically or to
haemolysis which is shown by bilirubin estimations. A répid
increase in red cells may be due to blood transfusion, and the
volume of this is known. Regeneration of red cells is a slower
process and only plays a part in gradual changes in haematocrit.
Patients in whom the total number of red cells in the body is
altered suddenly can, therefore, be considered separately from
the others.

The cause of the changes in the haematocrit is the
dilution or concentration of the blood due to the passage of
water from the tissues to plasma or vice-versa. This water
naturally carries with it diffusable electrolytes and a certain
amount of protein. In the present series plasma protein
estimations were made daily for several days before and after
delivery in 10 patients (Cases 24, 25, 47, 51, 79, 81, 93, 94,
95 and 115). The mean results for plasma protein, haemoglobin,
and haematocrit from these patients are plotted in Chart XII.
to show the changes about the time of delivery. The haemoglobin
and haematocrit curées run absolutely parallel as has been
noted earlier. The plasma protein changes are similar to the
haematocrit changes, but the rise and fall of the curve is

less in the case of the proteins because the fluid entering

and leaving the blood-stream carries a certain amount of
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protein with it. The conclusion that the changes of the
haematocrit are due to the transfer of fluid from the blood

to the tissues and vice~versa is in agreement with the
findings of Oberst and Plass (1935 and 1936) who estimated
changes in cell volume, specific gravity, and water content of
the blood, haemoglobin and plasma prqteins in pregnant women
at term, during delivery, and in the puerperium, and found

corresponding changes in a1l fractions.

Present Technigue.

In the present investigation venous blood was
drawn from the arm without any obstruction to the blood flow.
Haematocrit readings were made using a standard technique,
and care was taken that all details were the same in every
case. The haematocrit vslues are recorded as fhe'percentage
of the volume of the wheole blood which consists of cells.
The normal haematocrit findings with thie technique
were as follows:
Normal non-pregnant female, 42; corresponding to
haemoglcbin of 84 per cent.
Normal pregnant female at 39 weeks, 33; corresponding to
haemoglobin of 68 per cent.
The series studied throughout delivery consisted of
96 cases which have been classified as follows:
20 normal cases; 56 pre-eclamptic cases;
20 chronic toxaemic cases.

Patients with any convulsions, eclamptic, epileptic

or hysterical have been excluded from the present series.

Heematocrit readings were made about 7 days ante~
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partum, near the onset of labour and late in labour, and
daily during the first 3 to 5 days of the puerperium, after
ﬁhich readings were made at intervals of 2 to 3 days till
the patient's dismissal. In many of the toxaemic cases
readings were made at 1-day or 2-day intervals during the
last few weeks ante-partum, and in many of the normel and
toxaemic cases the blood was exemined at intervals of a few
hours during labour and the first day after delivery. Only
the mean figures are given in this section; the individual
cases showed the usual scatter, but the variations in each
individual case follow quite consistently the mean figures

for the group.

Ante-Partum Findings.

The mean haematocrit values for all cases in each
group are shown in the following table:

Teble VII.

Chronic
Normal. Pre-eclamptic. toxaenic.

Range. Mean.| Range. Mean.| Range. Mean.

7 days ante-partum.| 29 to 37. 33 |24 to 42.| 35 |20 to 44.| 33
tj-onset of labour.] 29 to 39.] 36 |25 to 43.| 36 |22 to 45.| 34

Seven days ante-partum the mean value for pre-eclamntic cases

is slightly higher than that of the normal, while the mean
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value for the chronic toxaemic cases is about mormal. The
range of the values in both the pre-eclamptic and chronic
toxaemic groups is considerably greater than in the normel
group. The significance of these findings will be discussed
later with the findings during labour and post-partum. It

will be noticed that the mean values for each group show that
the blood becomes rather more concentrated during the week
before the onset of labour. In the pre-eclamptic cases studied
during the last few weeks ante-partum it was found that the
haematocrit values varied from day to day. With very few
exceptions a rise in haematocrit was found to accompany increased
severity of the toxaemic signs while a fall in haematocrit
accompanied clinical improvement. (This is in agreement with
the work of Skajaa (1929), Dieckmann (193%3), and Schwartz and
Dieckmann (1929). Similar eraminations were made in only a

few normal cases but in these the value was more constant,

showing only a gradual rise before the onset of labour.

Changes during Labour and the Puerperium,

In 21l cases, normal and toxaemic, the haematocrit
figures showed a rise during labour followed by a fall during
the first 3 days of the puerperium. The rise and fall varied
in extent from case to case but were invariably present. In
most patients the values increased steadily during labour,
reaching a maximum at delivery or a few hours post-partunm,

after which they began to fall. In a few cases the values
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remained high or even increased 6 to 12 hours after delivery,
and then fell, while in other cases the haematocrit value
reached a maximum early in labour, and showed a slight decrease
before delivery, after which the definite post-partum fall
began. It will be shown later, in Section VII., that a delayed
fall in haematocrit values after delivery often accompanies
signs of slight post-partum collapse. In particular the
extent of the rise during labour was found to be unrelated

to the length or severity of the labour. In the following
charts, the maximal value obtained on the day of delivery

has been used as the figure for delivery. The mean haematocrit
values of 10 normal cases (patients who were delivered by
forceps or who had had haemorrhage or were infected being
excluded) from 7 days ante-partun till 10 days post-partum

are shown in Chart XIII. The curve shows a rise in values

from 7 days ante-partum and reaches & maximum at delivery.

The haematocrit values decrease rapidly during the 1lst day -
post-partum and the fall continues more slowly till the 3rd

day post-partum when the values are definitely below the
original ante-partum level. After the 3rd day post-partum,

the curve begins to rise steadily, approaching normal non-
pregnant levels by the 10th day post-partum. The post-partum
dilution is definitely not due to blood loss; it appears to

be an over-compensatinb for the increase in blood concentration

which occurred before delivery.

Several factors were found to influence the extent



of the post-partum dilution, and these will be dealt with
before a comparison is made between the different types of

cases.

Factors Influencing Post-Partum Dilution.

A greater post-partum fall in the haematocrit values
was found to be produced by three factors: haemorrhage,
delivery by forceps, and infection. Normal and toxaemic cases
were affected alike, and in order to demonstrate these changes
all the cases from the series have been divided into four
groups.

(a) 57 patients delivered spontaneously without haemorrhage
or with only insignificant bleeding and without any
subsequent infection.

() 7 patients with moderate or severe haemorrhage at

delivery. Nc exact measurements of haemorrhage were

made; the amount in every case was estimated clinically

as none, slight (about 200 c.c.), moderate, or severe.
Haemorrhage less than 200 c.c. was considered
insignificant.

(¢) 21 patients delivered by forceps without haemorrhage oxr
infection.

(d) All the patients, 11 in number, in whom there was any
elevation of temperature during the puerperium,
excluding slight reactionary temperatures on the first

day post-partum.

4.
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The mean haematocrit values for these four groups
have been plotted in Chart XIV. Patients delivered spontaneously,
without haemorrhage or infection, show the smallest post-partum
fall in heematocrit values. It is obvious that much haemorrhage
at delivery will cause a marked post-partum fall as a result
of actual loss of cells and the compensatory blood dilution
which follows any loss of blood. The graph shows a much steeper
post-partum fall in these haemorrhagic cases, chiefly within
the first 24 hours; the minimal value being reached on the 3rd
day post-partum. A definite rise in the haematocrit values
begins after the 5th day, but the mean value is still well
below normal at 10 days post-partum. The average loss in these
cases is between 500 c.c. and 600 c.c. In theory, taking the
blood volume as 5 litres and assuming that the volume is
maintained by dilution after a haemorrhage, the loss of 550 c.c.
would reduce the haematocrit by one-ninth, i.e. from 36 to 32.
This is superimposed on the fall of 7 which occurs in spontaneous
deliveries without haemorrhage. As a result of this combination
of 4 + 7, the expected fall in these cases would be from 36 to
25, which is the actual drOp'seen in Chart XIV,

The curve from patients who were delivered by forceps
shows a post-partum fall resembling that of the haemorrhage
cases except that it is of lesser extent. In delivery by forceps,
slight haemorrhage, as from an episiotomy, is often regarded

as normal and left unnoted in the clinical records. Though

every patient in whom even moderate haemorrhage was noted has
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been excluded, it seeuns probable that the slight and unnoted
haemorrhage occurring in patients delivered by forceps accounts
for the greater fall in haematocrit figures in these cases, as
compared with spontaneous deliveries. In order to exclude the
poesibility that the greater fall was due to the anaesthetic
at delivery, a study was made of a series of patients in which
an anaesthetic was given for various purposes 2 or 3 weeks
before delivery. The only change found was a rise of about 1
in the haematocrit values for 24 to 48 hours after the anaesthetic.
The anaesthetic at delivery thus played no part in the greater
fall of haematocrit readings in the patients delivered by forceps.
The findings in the group of casee labelled infection
are very striking. Of the chronic toxaemic cases, none of the
patients became infected; all the infected cases are from the
nre-eclamptic and normal groups. In 10 of the 11 cases the
infection of the patient was mild, shown by slight irregular
fever and offensive lochia; cervical swabs were negative for
haemolytic streptococci and there was not any evidence of
haemolysis as shown by the van den Bergh reaction on the plasma.
In the remaining case (Case 53) the infection was due to
haemolytic streptococci and a positive van den Bergh reaction
in the plasma afforded definite evidence that haemolysis was
occurring. The most important finding in these cases was the
very low ante-partum haematocrit readings; indeed, three-
quarters of the patients from the normal and pre-eclamptiz

groups, who had ante-partum values below 30, fell into this
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group, i.e. became infected in the puerperium. The graph

for these cases sﬁows a2 very marked post-partum fall and the
fall continues longer than that of the haemorrhagic cases;

the haematocrit readings do not reach their minimum until

the 5th day post;partum. This association between ante-partum
anaemia and post-partum infeétion appears to be of importance.
Detailed bacteriological examination, except for the exclusion
of streptococcus haemolyticus, was not made in these cases;
the infection may be due to organisms which are normally held
in check, but which become pathogenic to the patient after
delivery because her resistance is lowered as a result of the
previous anaemia. It is of interest to note that the only
case of the group that had a normal ante-partum haematocrit
value was the patient who was infected by haemolytic streptococci
presumably an exogenous infection. Although the infection in
most cases was mild, it was usually prolonged, and it can be
geen from the graph that the curve shows very little rise
compared with that in the other groups of cases. Transfusion
was resorted to in several of the patients, but, despite this,
recovery was slow. Further investigation is necessary *c
ascertain whether a blood transfusion given ante-partum to

these anaemic patients would reduce the liability to post-

partum infection.

Changes in Normal and Toxaemic Cases.

In view of the effect of delivery by forceps,
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haemorrhage and infection on the post-partum blood dilution,
all patients with these complications have been excluded

from the subsequent discussion. Only patients delivered
spontaneously, without haemorrhage, or any puerperel infection
are congidered. In Chart XV, the mean haematocrit values
for all these uncomplicated cases have been subdivided into
normal, pre-eclamptic, and chronic toxaemic groups to show
the changes occurring from 7 days ante-nortum till 10 days
post-partum. The normal curve has already been described.
The mean graph for the pre-eclamptic cases, 31 in number,
shows values 7 days ante-partum considerably higher than the
normal cases, but the post-partum fall is rather greater, so
that the curve falls well below the normal and remains low.
The mean curve for the chronic toxaemic cases, 18 in number,
shows a rather lesser rise and fall than the normal. This
chart has been included only for comparison with the results
of other workers. The present findings for the toxaemic
ceses are essentially similar tc those results - pre-eclamptic
patients having a concentrated blood for several days before
delivery with a further increase in concentration on the day
before delivery and a definite post-partum dilution; chronic
toxaemic cases showing less marked changes. The extent of
the changes in concentration in the normal cases is obviously
of great significance in this connexion but its importance

does not appear to have been sufficiently appreciated.

Wher the individual cases are analysed, the
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Liean Haematocrit Changes in Mild Pre-eclamptics
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characteristics of the pre-eclamptic curve are found to

devend on two factors; the severity of the toxaemia, and the
presence or absence of oedema. These pre-eclamptic cases

have been sub-divided from & clinical point of view into 20
severe and 1l mild cases. In the mild cases the patients had
only slight hypertension, albuminuria or oedema and correspond
to the low reserve kidney cases of American writers; the severe
class includes all the patients with more serious symptoms.

The results from the severe and mild pre-eclamptic cases are
plotted in Charts XVI. and XVII. respectively.

In each graph, the patients with clinically
recognizable oedema have been separated from the others;
account has not been taken of occult oedema. Oedema waes
present in 12 patients in tre severe group and in 6 patients
in the mild group. t will be noticed from each graph that
the mean ante-partum values of the oedematous cases are lower
than those of the noun-cedematous cases; the less marked
difference ancng the mild cases is probably because these
patients had only slight oedema. A rise during labour occurs
in all cases. The post-partum dilution is greater in the
oedematous patients, especially in the severe pre-eclamptic,
and these latter do not return to normal haematocrit levels
b& the end of the puerperium. It would appear that in those
patients with oedema there is a relative hydraemia or an
associated anasria. This becomes more apparent after delivery;
the very great post-partum fall is probably due to dilution

of the blood by oedema fluid.
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To exclude the influence of this factor,
consideration may be limited to those patients without
oedema. The mean value for the mild cases is almost the
same as that for the normal. Those patients with severe
pre-eclamptic symptoms have very high values 7 days ante-
partum, but the rise in velue before delivery is less than
in normal ceses and begins only 48 hours ante-partum. The
post-partum fall in the severe cases is almost the same as
that in normal cases although all values are at a higher
level. This analysis shows, therefore, that, anart from the
effect produced by oedema, the pre-eclamptic findings differ
from those c¢f the normal cases only in showing higher
haematocrit values during the week or more before delivery.
The increased post-partum dilution of the blood in the entire
group of pre-eclamptic cases, which was showrn in Chart XV.,
is therefore really due to the inclusion of oedematous cases.
The wide ante-partum range of vealues in the pre-eclamptic
cases, shown in page §1, is caused by the subnormal values
of the‘oedematous mild cases and the high values of the non-
oedematous severe cases,

When an analysis of the chronic toxaemic cases is
made, the same influence of oedema is found, but there is
another factor of importance. From a study of the ante-
partum haematocrit values, the chronic toxaemia cases are

found to fall into two well defined groups - 5 anaemic

patients with haematocrit values between 20 and 30, and 11
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non-anaemic patients with haematocrit values between 3.
and 44. The terms %“anaemic" and 'non-anaemic" are used for
convenience; the term "anaemic" in the present context is
not intended to signify a reduction in the total haémoglobin
in the body but merely a reduction in the amount per c.c. of
blood. It is highiy probable that the low haematocrit
values in this Y"anaemic" group were actually the result of
hydraemia. All the anaemic patients had marked oedema but
only % of the non-anaemic patients had oedema.

The results from these twovgroups are shown in
Chart XVIII. The curve from the non-anaemic cases closely
resembles that of the non-oedematous severe pre-eclamptic
cases, showing high ante-partum values, with slight pre-
delivery rise and a normal post-partum fall. The findings
in the anaemic cases are different from all the others.
Concentration and dilution occur as in other groups but are
of equal extent and there is no post-partum rise towards
normal values; apart'from the rise and fall in values during
the 2 days before and after delivery, the haematocrit appears

to remain unchanged in these cases.

Discussion.

The present results are in accordance with the
findings of early workers who showed that during labour in
normal cases, there was a rise in blood-haemoglobin and red

blood-corpuscles followéd by & fall in values in the

6l
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puerperium. In pre-eclamptic toxaemias, Skajaa (1929),
Schwartz and Dieckmann (1929), and Dieckmann (1933) noted

the high ante-partum haematocrit values, the rise during
labour and the post-partum fall. The present series of
results corroborates these findings but shows that the same
changes, before, during and after labour, occur in all patients,
toxaemic or otherwise. When the effect of various interfering
factors such as haemorrhags, sepsis or oedema is excluded,

the post-partum dilution of the blood is found to be
approximately equal in all cases. Dieckmamn's conclusion

that chronic toxaemic cases do not show the pre-parturitional
and post-parturitional changes is not in accordance with the
present findings. The present results show, in contrast to
the findings of certain other workers, that the presence of
oedema does increase the post-partum dilution.

If the total plasma volume is calculated from the
haematocrit results it is found that the changes described
involve the transference of considerable volumes of fluid
from the tissues to the blood stream and vicé versa. During
the last 7 days ante-partum, the mean haematocrit value for
normal cases rises from 3%3.5 to 3%3.2; if the total blood
volume in an individual case were 5 litres, of which 3% litres
were plasma, this rise would be equivalent to the remo&al of
590 c.c. of fluid from the plasma. The post-partum fall in
the haematocrit value in these cases would denote &n increase

of plasma fluid of 745 c.c. In the non-oedematous toxaemic



é3.

cases the post-partum increase in plasma volume is
approximately the same: a mean of 782 c.c., in severe pre-
eclamptic cases and of 747 c.c. in chronic toxaemic cases.

In the chronic anaemic cases although the haematocrit changes
appear slight, they signify the transference of almest the
same quantities of fluid as in normal cases, plasma decreasing
by 583 c.c. ante-partum, and increasing by 678‘0.0. poet~
partun. In the oedematous pre-eclamptic cases, however, the
changes are considerable; the mean plésma volume is increased
by 1487 c.c. in the first 2 days post-partum,

The probable cause of tﬁe changes in blood
concentration in normal cases is uncertain. The effect of
muscular work, increased abdominal pressure and loss of
water oy perspiration during labour (as suggested by Denecke
(1924), Payer (1904) and others) may undoubtedly cause an
increase in blood concentration during labour but they do
not satisfactorily explain the total increase in concentration
before delivery; (a) more than half of the rise in haematocrit
values occurs before the onset of labour, and (b) in several
cases the haematocrit values begin to fall during the last
few hours of labour when these factors are most marked.

The post-partum dilution of the blood is much greater than
the increase in concentration which occurs during labour,
but it is almost equal to the total increase in concentration
during the last 7 days ante-partur.

When the effect of all interfering factors is
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excluded it is clear that the results from the pre-eclamptic
and chronic non-anaemic toxaemic cases are very eimilar; they
differ from the normal only in having higher haematocrit
values at 7 daye ante-partum and a smaller rise in values
before delivery. This variation from the normal appears to
be the direct result of the toxaemia since the blood in these
patients becores more concentrated than normal with the onset
of the toxaemia. The post-partum dilution of the blood in
both types of case is equal to the post-partum dilution in
normal cases, and is presumably ejual to the total increase
in concentration which occurred ante-partum. It seems likely
that the same ante-~partum concentration occurs in these

cases as in normal ones, but that it occurs earlier. So far
as these findings are concerned, there does not appear to be
any differance between the toxaemia of the pre-eclamptic and
that of the chronic non-anaemic toxaemic patients.

The chronic anaemic toxaemic natients, however,
appear to be quite unrelated to the other toxaemic patients
both clinically and in their haematocrit findings. They are
debilitated, pale and very oedematous, and do not show any
improvement after delivery apart from the disappearance of
oedema. Without direct estimations of blood volume it is
impossible to decide whether the low haematocrit values in
these patients are due to hydraemia or true anaemia. The

same lack of improvement in severe anaemia is seen in multi-

iparous patients with accidental haemorrhage though none of
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present series had accidental haemcrrhage.

Summary.

Definite increase in blood concentration, as
indicated by changes in the haematocrit values, occurs in
normal patients during the last 7 days, and particularly
during the last 2 days, ante-partum; this is followed by a
rapid blood dilution during the first 3 days post-partunm.
After this, the blood graduvnlly returns to normal. The
changes involve the *transfer of 20 to 25 per cent of the
fluid of the plasme from the blood into the tissues and
back again.

Similar changes occur in patients suffering from
pre-eclamptic toxaemia, but these patients have in addition
a definite increase in blood concentration for one or more
weeks before delivery. Patients with symptoms of chronic
toxaemia fall into two groups, a series with anaemia (cr
hydraemia) which show the normal haematocrit chenges about
the time of delivery but do not show any rise in values
during the puerperium, and a series without anaemia which
closely resemhles the pre-eclamptic cases in their haematocrit
changes.

The post-partum dilution of the blood is increased

in patients in whom there is oedema before delivery, haemorrhesze

at delivery or infection in the puerperium.
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SECTION V.

VOMITING IN PREGNANCY.

In many different conditions in pregnancy severe
vomiting is the main feature; in some the vomiting appears
to be the primary factor in causing the abnormalities
characteristic of the disease, while in others, the vomiting
is secondary to some other factor. At any time during |
pregnancy severe vomiting may be caused by an illness
unrelated to the pregnancy, e.g. appendicitis, brain tumour
etc., but the present section deals only with cages in which
the vomiting was related to the pregnancy. The cases are
dealt with under the following headings:

A) Vomiting of early pregnancy, or Hyperemesis Gravidarum.

. B) Vomiting of late pregnancy.

Hyperemesisg Gravidarum.

This term, hyperemesis gravidarum, is applied to the
condition in which patients in the early months of pregnancy
suffer from persistent and excessive vomiting. The vomiting
ié, in some way, caused by the pregnancy itself but the
actual etiology is, at present, obscure.

Biochemical investigations of the blood in cases

of hyperemesis have revealed certain abnormalities to be



constantly present in severe cases. Anhydraemia, resulting
from the loss of water and salte, has been shown by
Dieckmann and Crossen (1927) to be an important feature of
the disease and these workers have emphasized the great
value of intravenous saline and glucose transfusioné in
treatment. Raised blood non-protein nitrogen, urea and
uric acid values are found by many workers (Williams, 1921;

Killian and Sherwin, 1921; Stander, 1924; Dieckmann and

Crossen, 1927; Peckham, 1929; Glassman, 1938; Herold, 197%9).

Jaundice is usually mentioned as a possible symptom in
extrerely severe cases and increased plasma bilirubin has
been frequently reported (Heynemann, 1928; Herold, 1939;
Fikentscher, 1939). Blood chlorides are usually decreased
(Dieckmann and Crossen, 1927; Peckham, 1929) and there may
be an accumulation of amino and lactic acids and ace*one
bodies in the blocd. Most recent investigators are agreed
that all these changes are due to the dehvdration end
undernourishment produced by the vomiting.

Biochemical studies have been made on several
hyperemesis patients in the present investigation with
regard to anhydraemia, non-protein nitrogen retention and
hyperbilirubinaemia and the findings are in agreement with
those of previous workers., The cases have been subdivided
clinically according to the severity of their condition as,

very severe, severe and moderately severe. No mild cases

are included in this study. The results from 12 cases

éf.
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(156 to 167) are shown in Table VIII,

Table VIII.

. Mean Results from 12 Hyperemesis Cases.

Heematocrit % Uric Acid Urea, mg. Bilirubin
mg. per 100 c.c. | per 100 c.c. units.
Mean. Hange. Mean Range. Mean Range. Mean.| Range.
Wery Severe. 48.5% | 45% to 52%| 13.6/10.9 to 1€.4 164|136 to 191. 3 1 to 6
gevere. A%% | 37% to 50%|  6.4] 4.0 to_ 8.9 55| 12 40 76 2 1 to 4
loderately Severe.| 40% | 38% to 44%| 3.1 2.2 to 4.3 22| 16 to 27 1 -

Blood concentration, as measured by the
haemstocrit, was at the upper limit of normal in the
moderately severe cases and greatly increased in the
very severe cases. Nitrogen retention apreared to vary
directly with the blood concentration in individual patients
but there were variations between the haematocrit values
and the degree of nitrogen retention from patient to patient.
In one patient, case 164, the haematocrit value was 37%
while the plasma uric acid was 8.9 mg. per 100 c.c. and
the blood urea 40 mg. per 100 c.c.; in another patient,
case 159, the haematocrit was 44%, uric acid 4.0 mg. per
100 c.c. and urea 12 mg. per 100 c.c. These findings are

presumably partly due to the differences in the capacity

0f the kidneys to deal with the abnormal situation in each
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case; anaemia may account for the low haematocrit vaiues
obtained from some patients with a nitrogen retention and
in such cases the plasma protein value would be a better
guide to the degree of blood concentration than the haematocrit
value. In cases with nitrogen retention the uric acid anéd
urea were usually retained roughly to the same degree and
the proportion between their values in mg. per 100 c.c. was
approximately 1 to 10.

One very severe (156) and 2 severe (157 and 158)
cases of hyperemesis were followed during the first fevr
days of treatment and serve to show the rapid improvement,
in all the biochemical findings, which usually accompanies
blood dilution. Two of the cases, 156 and 158, were given
continuous intravenous glucose saline during their first 48
hours in hospital; the third case, 157, had no intravenous
fluid. A composite graph of the changes in the haematocrit,
plasma uric acid end blood urea values in these 3 cases is
given in Chart XIX.; the daily urinary output in ocunces is
also charted. It will be noticed that the haematocrit, uric
acid and urea curves are practically parallel and that there
is an inverse proportion between the values of the blood
non-protein nitrogen fractions and the volume of urine
excreted indicating that the nitrogen retention was the
direct result of the anhydraemia. In 4 of the 12 cases

(cases 157, 158, 159 and 145) in the present series the

plasma gave a positive delayed direct reactior to the
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ven den Bergh test £nd the plasma bilirubin ranged from

2,5 to 6 units per 102 c.c. plasma. The hyperbilirubinaemia
was apparently unrelated to the anhydraemia and azotaemia
although it wes present in most of the cases in which the
vomiting had lasted for many weeks. Several previous workers
(Herold, 1939; Fikentscher, 1939) have concluded that the
serum bilirukin may be taken as an index of the severity of
the metabolic upset in each case; the present findings,
however, do not support this view - cases with hyperbilirubin-
raemia were always of the severe type but several of the

rost severe cases had normal plasma bilirubin values.

There is a factor in these himeremesis cases which
tends to cause discrepency between the severity of the
clinical condition and the biochemical findings. Thie is,
the development of Wernicke's encephalopathy. Campbell and
Biggart (1939) first drew attention to this syndrome in cases
dying after a period of severe vomiting e.g. in cases of
gastric carcinoma, and they found changes in the capillary
endothelium together with small haemorrhages, at certain
siteg in the brain. Sheehan (1939b) found similar lesions
in the brains of hyperemesis patients who developed the
terminal cerebral syndrome. The features of this syndrome
are apathy, drowsiness and paralysis of various parts e.g.
soft palate, eye muscles etc; squint, diplopia, and partial
or complete blindness fraquently occur and before death

there may be a phase of great loquacy or mental confusion
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ending in coma. The patient usually lives only a few days
after this syndrome is fully developed but early slgns may
be found in many cases of severe hyperemesis. These early
signs are nystagmus, apathy, tenderness of leg muscles end
a rapid pulse, Before the pathological lesions in the brain
responsible for this cerebral syndrore were recognised and
fully described, all these mental and nervous symptoms and
signs used to be considered to be the result of some severe
intoxication. Dieckmann and Crossen (1927), Fitzgerald and
Webater (1938), Herold (1939), and others, describe cases
with typical signs and symptoms of Wernicke's encephalopathy
but they did not recognise the pathological vasis of the
condition. It is now suggested that the cerebral lesions
are the result of a vitamén deficiency ~ particularly a
deficiency of the vitam%n B complex. A most ilmportant fact,
pointed out by Sheehan (1939b) is, that this syndrome does
not necessarily develop in the cases with the most severe
vomiting and is liable to occur in patients after the vomiting
has been controlled by treatment. When it develops in such
cases the severity of the clinical condition becomes much
greater than the accompanying anhydraemia and azotaemia would
suggest,

In hyperemesis, therefors, there are two quite
distinct processes which may be present in any case and either
nf them may be the cause of death. These are

I) Dehydration and anhydraemia with resulting azotaemia, in
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gome cases assoclated with hyperbilirubinaemia or acidosis.
I1I) Wernicke's encephalopathy.

These factors are of course closely related, in
that they are both the result of the vomiting. 1In the great
majority of severe cases both factors are present but their
relative importance varies from case to case, Death, in
hyperemesis, is sometimes due to other factors - namely -
shock, resulting from operative interference, or delayed
chloroform poisoning following operation. The patients are
greatly predisposed to these conditions by the previous

effects of the vomiting.
The findings in four fatal cases illustrate the

relative significance of these factors.

Case 168. This patient had vomited for 12 weeks and
then developed a "peculiar mental state". 8She refused food
and drink and became very lethargic. Urinary output was good
and there was no vomiting. Later blindness developed and
hysterotomy was performed. The temperature rose to 102° and
the pulse rate was 160. She remained unconscious after the
operation and had twitchings of her face and arms. Death
occurred about 24 hours after the operation. The blood urea
at death was 57 mg. per 100 c.c. At the autopsy petechial
haemorrhages were found in the corpora mammillaria, mid brain
and floor of the fourth ventricle. There was no evidence
that the death was due to shock. In this case there was a
moderate nitrogen retention but Wernicke's encephalopathy
was apparently the more important factor in causing death.

Case 169. This patient had vomited for 7 weeks and had
evidence of severe acidosis. She improved greatly and was
able to take light diet but the pulse rate began to rise.
Slight vomiting continued and the urinary output was good.
Her voice became very husky. Temperature 101°. Pulse 14b.
She became deeply comatose after only 1/% gr. omnopon had
been given. Hysterotomy was performed and practically no
anaesthetic was necessary because the coma was so deep.

She died 4 hours after the operation. Blood urea at death

was 69 mg. per 100 c.c. Plasma bilirubin 2.5 units. At the
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autopsy there were few signs of Wernicke's encephalopathy:

only a few petechial haemorrhages were found in the floor’

of the fourth ventricle and all other parts of the brain
appeared to be norma!. There were several moderately larze
subendocardial haemorrhages on the left side of the "
interventricular septur; these have been shown to be a
frequent post-mortem finding in cases of shock (Sheehan, 19739a)
and it may he assumed in this case, where death occurred a

few hours after operation, that the uvltimate cause of death
was shock.

?

Case 170. This caee occurred before the pathological
basis for Wernicke's encephalonathy was recognised but the
history during the last few days of life is very typical.

The patient had been vomiting for © weeks and then became verr
drowsy and the pulse rate rose. Intravenous glucose saline
was given and the vomiting became less; the drowsiness
increased and paralysis of the soft palate was noted.
Hysterotomy was performed. The patient recovered consciousness
but later became comatose and died 14 hours after the
operation. At death plasma uric acid was 2.4 mg. per 100 c.-.
and urea was 42 mg. There was, *rerefore, only slight
azotaemia in thie cas=2 end it may be presumed that Wernicke's
encephalopathy was the more important factor in csusing death.

Cese 171. This case also occurred before the
pathological basis for Wernicke's encephalopathy was recognised.
In this case, however, there were no signs of cerebral
disturbance until the day before death when the patient
became extremely noisy and restless. The temperature rose
gradually to reach 107° at death and the pulse rate was 170
to 180. Examination of the blood at death rerealed gross
non-protein nitrogen retention; the plasma uric acid was
20.9 mg. per 100 c.c. and the blood urea was 220 gms. I% may
be presumed that azotaemia and anhydraemia were more
important factors in causing death in this case than Wernicke's

encephalopathy.

The biochemical findings in severe hyperemesis
cases may be summarised as follows.
I) High haematocrit values.
II) High plasma uric acid and urea.
II1I) A positive delayed direct reaction to the van den
Bergﬁ?ggd slightly increased plasma bilirubin in some cases.

These changes are the direct result of the
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dehydration produced by the vomiting., A cerebral syndrome,
Wernicke's encephalopathy, develops in some cases, probably
the result of vitam%n deficiency; this causes the severity
of the clinical signs to be increased out of proportion to

the biochemical findings and is frequently the cause of death.

Vomiting of Late Pregnancy.

Severe vomiting in the second half of pregnancy
may be due to several different conditions - in some cases
the cause of the vomiting is easily found but in others the
vomiting may be the only obvious sign and such cases are
frequently labelled - "pernicious vomiting of pregnancy" or
Htoxic vomiting" or "late vomiting of pregnancy". Such
labels, however, only tend to obscure the actual cause of
the vomiting which can frequentiy be determined by biochemical
investigation of the blood. In the present study many such
cases were investigated and it has been possible to divide
them both from a clinical and biochemical standpoint into
several definite groups.

l. Prolonged Hyperemesis.

Three of the present cases belong to this group,
cases 172, 17% and 174. ©Each patient was admitted to
hospital as & case of "late vomiting", but on careful
interrogation it was found that the vomiting, although more
severe immediately before admission, had been present throughout

the early months. Cases 172 and 173 were both extremely ill
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on admission and the blood investigation revealed gross
changes; in case 174, the vomiting was not so severe and
the biochemical changes were less. The findings in the
three cases are given in the appendix and a composite graph
of the changes occurring during treatment in cases 172 and
173 is given opnosite - Chart XX. The blood was very
concentrated (haematocrit A6% and 44% respectively) and
there was very marked azotaemia in each cnse; the plasma
uric acid and urea values were in~creased proportionally -
the ratio between their values in mg. per 100 c.c. being

1 to 10 approximately - as in the hyperemesis casespreviously
described. Cases 172 and 174 were slightly jaundiced; the
plasma gave a positive delayed direct reaction to the

van den Bergh test and the plasma bilirubin was 12.2 and
5.6 units respectively: in case 173 the van den Bergh test
was negetive. The urirary output in each cese was very
emall before treatment wes given but, as can be seen from
Chart XX., immediately the anhydraemia was relieved by
intravenous glucose saline, the urinary output increased
and the nitrogen retention in the blood diminished. The
uric acid and urea values decreased more or less with the
haematocrit values and maintaired their mutual proportion.
These blood chenges are all similar to those found in the
very severe hyperemesis cases and it seems likely that they

are the direct result of the unusually prclonged vomiting.

In cases 172 and 173 there were early signs of Wernicke's
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encephalopathy. Case 172 was very drowsy and had nystagmus,
muscular tenderness and pein over the sciatic nerves. (Case
17% had nystagmus and tenderness over several nerves. All
these signélcleared up rapidly with the intravenous glucose
therapy and large doses of Vitamen By intramuscularly.

In this group of cases the characteristic findings
which differentiete them from the cases of the other groups are
a) The history of the prolonged vomiting.

b) Negative clinical findings apart from the vomiting.

¢) Blood changes - all secondary to the vomiting as in the
early hyperemesis group.

d) Steady improvement as the anhydiaemia is relieved.

I1I. Pyelitis of Pregnancy.

Pyelitis is a freouent cause of very severe and
prolonged vomiting. About the fifth month of pregnancy is
the commonest time for symptoms of pyelitis to occur but they
may begin or become‘very severe at any time in the second
half of pregnancy. In mogt cases the diagnosis is easily
made from the history of lumbar paein, rigors etc. and from the
urinary findings, but ouite frequently cases present themselves
with vomiting as the only symptom and sign, and it is not
until several days have elapsed that the vomiting is found
to bg due to the urinary tract infection. In such a case
the vomiting is presumably due to complete blockage of the
ureter resulting in a temporary pyonephrosis on the affected

side; if the urinary tract on the other side is uninfected



the urinary findings are normal.

In the great majority of cases of pyelitis of
pregnancy no abnormality of the blood can be found. 1In a
few severe cases, however, nitrogen retention develops and
there is sometimes slight jaundice. 8ix cases of sevére
pyelitis, cases 175 to 180, were investigated in the nresent
study. The biochemical findings during the course of the
disease, in each case, are given in the appendix. The
haematocrit values were low in each case; the mean haematocrit
value from the 6 cases was 29.5% vith a range of 27.5% to
31%. The values showed very little change throughout the
course of the disease. The absence of blood concentration in
these cases is rather surprising since there had been severe
and prolonged vomiting in each case. The low haematocrit
value appears to be a constant finding in cases of pyelitis
of pregnancy and it may be of help in the differential
diagnosis of these cases of severe vomiting without obwiocus
cause. For example, case 178 was admitted to hospital as a
case of "late vomiting" near term; blood pressure was normal,
there was no pyuria but the urinary output was small. Vomiting
was very severe but the haematocrit value was only 27.5%. The
patient went into labour soon after admission and was Celivered
the seme day; tre maximum haematocrit valuie during labour was
32%. On the next day she passed urine heavily laden with

pus and her general condition improved greatly; plasme uric

acid and urea decreased rapidly to normal. The diagnosis of
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pyelitis was suggested in this case on admission from the
history of severe vomiting, diminished urinary output, and
because the haematocrit value was low in spite of the vomiting.
The sudden excretion of large quantities of pus after

delivery confirmed the diagnosis. Anaemia resulting from the
infection is a possible cause of the small cell volume.

The original uriec acid and urea values in 5 of the
cases were practically within normal limits although the
patients were sharply ill at the time. The uric acid and
urea values rose very late in the disease - in the two fatal
cases, 176 and 177, the rise began only a few days before
death. In case 179 the uric acid and urea values were always
within normal limits although this patient appeared to be
acutely ill with vomiting and nyuria. Case 180 was only
admitted to hospital late in the disease and therefore the
original urea value obtained was high.

Labour appeared to aggravate the condition of these
patients greatly - presumably due to further obstruction of
the ureters causing increased spread of the infection into
the kidney tissue. It will be noticed that in cases 175 and
176 the nitrogen retention mounted rapidly before and after
delivery. In cases 175, 176 and 177 where a rapid increase
in the nitrogen retention occurred, the blood urea rise was
greater than the corresponding rise in plasma uric acid.

In 4 of the 6 cases, 175, 177, 178 and 180, studied

in detail the plasma gave a positive immediate direct reaction
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to the van den Bergh test and the plasma bilirubin was raised:
the mean value for the four cases was 4.5 unite with a range
of 3 to 7 units.

In the three fatal cases, 176, 177 and 180, post-
mortem examination revealed gross pyelonephritis.

In case 177 there was great destruction of the kidney
tissue on both sides. The right kidney weighed 180 gms. and
the left 90 gms. The left kidney was smell and misshapen and
had gross hydronephrosis; only one or two small areas of kidney
tissue remained. The surface of the right kidney wes irregular
and showed large deeply congested areas; again there was gross
dietension of the calyces and the kidney tissue showed diffuse
and severe pyelonephritis with small abscesses in the outer
cortex. In spite of thieg gross renel demage which must have
been present for several weeks before death, there was no

retention of plasma uric acid and urea in the blood until the
day before death.

In cases 176 and 180 there was less destruction of the
kidneys but pyelonephritis was diffuse and severe; there were
numerous small cortical abscesses with purulent tracks leading
through the cortex and medulla to the pelvis. In these cases
a nitrogen retention was present for several days before death.

The characteristic biochemical findings in the blood
in cases of pyelitis of pregnancy are:
a) A low haemnatocrit value.
b) A retention of non-protein nitrogen fractions, the rise in
blood urea being relatively greater than the rise in plasma
uric acid. In some cases with gross renal damage, however,
there may be no retention of these fractions until very late
in the disease.

¢) = 4 positive immediate direct reaction to the ven den Bergh

test and a slight increase in plasma bilirubin in some cases.

111, vwErythroblastosis Foetalis".

In four of the cases (181, 182, 183 and 184) of
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severe vomiting in late pregnancy in the present series an
abnormality of the ovum was found to be present.

The vomiting in these cases commenced about the
28th to the 32nd week of pregnancy and was exceedingly severe.
The patients rapidly became acutely ill and were delivered
prematurely of £till-born children. 1In each case the uterine
contents were noted to be large and oedematous: in case 181,
the 7 month foetus was hydrocephalic, weighed 7 lbs. and the
placenta weighed 5 lbs, 6 oz.; in case 182, the foetus at 7%
months was very oedematous and weighed 7 1lbs., the placente
was noted to be large; in case 183, the 6 month foetus had
generalised oedema but weighed only 4% lbs. while the placenta
weighed 12 1bs.; and in case 184, the foetus at 73 months
weighed 8% lbs. In 3 of the cases the liquor amnii was noted
to be a very deep yellow colour. These children and placentae
were not examined further but they presumably belong to the
erythroblastosis group of abnormalities.

During the acute stage of the illness each of these
patients was very restless and exhibited slight mentel
confugion. There was slight icterus in three of the cases,
181, 183, and 184, while case 182 became deeply jaundiced
after delivery. The plasma gave a positive delayed direct
reaction to the van den Bergh test in each case on admission.
The blood pressure was raised in one case but was normal in

the other three. The urine contained some albumen and a

trace of bile in each case.
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Examination of the blood showed slightly increased
haematocrit values in all cases, but in cases after delivery
or after intravenous glucose had been given the increase was
not an absolute one. Plasma uric acid, urea and bilirubin
were raised in each case. In three of the cases, 181, 1853
and 184, the uric acid value was relatively much higher than.
the urea value and in one case the blood urez was normal.

The abnormélities cleared up gradually after delivery. In’
three of the cases, 182, 183 and 184, continuous intravenous
glucose was given and appeared to aid recovery. The »nlasma
bilirubin ranged from 2.9 units in case 181 to 22 units in
case 182, (Individual findings given in appendix).

In these patients the blood changes were not merely
the result of severe vomiting; there was no obvious relation
between anhydraemia and azotaemia. There is presumably a
brelationship between the mother's illness and the abnormality
of the products of conception but it is impossible to say
which is primary. Although the term Werythroblastosis foetalis"
has been used to describe this group of patients, it is not
sugegested that all patients delivered of children with
erythroblastosis, suffer from this condition. The condition
appears to be unrelated to hypertensive toxaemia - the patients
were all extremely ill without any marked rise in blood
pressure or sign of impending eclampsia and the blood urea

values were high in contrast to those in the nre—eclamptic

cases. The early appearance of jaundice, positive delayed
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direct reaction to the van den Bergh test, and the raiced

plasma bilirubin in each case suggest that liver demage may

be a primary factor but the etiology of the condition is

obscure. The main cheracteristics of this severe vomiting

group are:

a) The foetal and placental abnormalities.

b) Slight jaundice and raised plasma bilirubin with a positive
delayed direct reaction to the van den Bergh test.

¢) Very high plasma uric acid and moderately high blood uresa
values.

IV, Miscellaneous Group.,

This groun includes cases of vomiting due %o
hypertensive toxaemia, a>nte yellow atrophy and idiopathic
vomiting of late pregnancy.

Hypertensive toxaemia must be included as a cause of
vomiting in late pregnancy but it is seldom the cause of
prolonged and severe vomiting. Severe pre-eclamptic and
eclamptic cases often have a moderate amount of sickness
but vomiting is rerely the main feature of the disease.

Such ceses can, therefore, be easily differentiated from the
other groups desecribed here, by the presence of the character-
tistic signs of hypertensive toxaemia. 1In the series of 56
pre-eclamptic and 42 eclamptic cases studied in sections II.
and III., no patient had sufficient vomiting to warrant her
inclusion in a group of late vomiting cases.

Acute yellow atrophy is certainly a cause of very
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severe vomiting end this condition will be discussed in
the next section on jaundice in pregnancy.

With regard to idiopathic vomiting of late pregnancy
it seems very unlikely that such a condition exists. Detailead
examination of each case usually reveals the cause or nature
of the vomiting but, at present, this term may be given to any
case, in the second half of pregnancy, with severe and prolonged
vomiting which cannot be included in any of the groups
described here. It will be noted that the terms "toxic
vomiting", end "pernicious vomiting" of pregnancy are nrot
used in the present work. These terms have been applied to
almost any case of vomiting with signs of a general metabolic
disturvance ~ for example, cases of severe pyélonephritis with
reised temperature and azotaemia, cases of severe hyperemesis
with azotaemia, acidosis or Wernicke's encephalopathy, and
cases of hypertensive toxaemia with some vomiting. In some of
these cases the metabolic upset is the result of the vomiting
while in others it results from the cause of the vcmit;ng; the
use of terms such as "toxic vomiting" or “pernicious vomiting®

of pregnancy only tend to obscure the nature of the illness

present.

Summary.

Cases of severe vomiting, related to, and occurring
during pregnancy, are studied. They are clagsified as

follows:



A. Vomiting of Early Pregnancy. - Hyperemesis Gravidarunm.
B, Vomiting of Late Pregnancy.
I. Prolonged Hyperemesis.
II. Pyelitis of Pregnancy.
III. "Erythroblastosis Foetalis."

IV, Miscellaneous Group - including hypertensive
toxaemic cases, acute yellow atrophy cases and
idiopathic cases.

The biochemical findings from cases in each group

are given and the points of differentiation are discussed.

84.
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SECTION VI;

JAUNDICE IN PREGNANCY.

In the preceding sections many patients suffering
from various conditions have been noted to have slight
jaundice with raised plasma bilirubin values and to give
positive reactions to the van den Bergh test. In some cases
the pathological basis for these findings can be traced, but
in others the actual cause is obscure.

In Eclampsia, haemolysis may give rise to a positive
indirect reaction to the van den Bergh test and increased
plasma bilirubin - e.g. in case 121 described in Section III.,

or the liver haemorrhages may cause a positive delayed direct

reaction to the van den Bergh test and increased plasma

bilirubin.

In Hvperemesis, however, the cause of the raised

plasma bilirubin and positive van den Bergh test in some
patients, is not clear. Herold (1939), obtained no evidence
of increased destruction of red blood cells in hyperemesis
patients and he concluded that the raised serum bilirubin and
increased porphyrin excretion, which he found in these cases,
- were due to depressed liver function. Pathological findings

in thé 1ivérs of fatal cases do not give much indication as

$0 the cause of the jaundice; it can not be ascribed in any
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way to the central fatty change found in some fatal cases.

Slight jaundice in cases of Pyelonephritis may

posslibly be due to an early infective cholangitis. In fatal
cases of pyelonephritis with jaundice, polymorph infiltration
is found around the portal tracts; and, in four of the

pyelitis cases of the present study the plasma gave a positive
immediate direct reaction to the van den Bergh test, suggesting
that the jaundice was cf the obstructive type. Slight jaundice,
raised plasma bilirubin and a positive delayed direct reaction
to‘the van den Bergh test are also features of the cases of
late vomiting with foetal abnormalities. The possible liver
lesions in these cases are discussed later. In all these
conditions just mentioned, with the exception of the last,

the jaundice is very much a secondary feature of the disease -
it appears late in the disease and is slight.

The present section deals with cases in which
jaundice is one of the main features. Cases of obstructive
jaundice due to gall stones etc. are not included. Three
different conditions have been found to cause such jaundice;
these are,

1. Obstetric acute yellow atropby.

2,. True acute yellow atrophy, and

3. Delayed chloroform poisoning.

Sheehan (1940), has shown that the pathology of the condition
frequently described as acute yellow atrophy of pregnancy is

quite different from that of the acute yellow atrophy met with
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in non-pregnant patients. He refers to the former as

obstetric acute yellow atrophy and the latter as true acute
yellow atrophy and this terminology will be uséd here. In

each condition jaundice is the main feature of the disease

and clinically the two conditions are very alike although their
pathology is quite distinct. One case of each type of liver
damage has been studied in the present series and it will be
shown that the biochemical changes differ widely in the two

conditions.

Ohstetric Acute Yellow Atrophy.

The patient, case 18F, suffering from this condition
was admitted to hospital in the 32nd week of her pregnancy as
a case of late vomiting. She had been well until 2 weeks
before admission when she began to have severe vomiting and
complete anorexia. Attacks of vomiting were preceded by some
pain in the epigastrium and between the shoulder blades. At
this time the blood pressure was said to be normal and the

urine clear.

26, 3,40. The patient was admitted to hospital. The blood
pressure was 176/120 and the urine contained
albumen - .5 parts Esbach - but no acetone. She
was well-nourished; her lips were red and glazed
and there was slight icterus of the conjunctivae.
She was very constipated. There was no abdominal
tenderness and no oedema.

27. 3.40. She had only occasional vomiting and was able to
take ordinary diet. Blood pressure 140/110, urine
contained albumen .5 parts E., no acetone and no
bile. T. 97.6; P. 100; R. 20. \
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28. 3.40. ¢£light general icterus was noted but there was
no bile in the urine. 8Stools were normal and the
urinary output was geood. She complained of backache
and epigastric pain and had 22 oz. si~lness.

T. 97; P. 120; R. 20. The jaundice deepened

during the next few days and she was rather drowsy -
vomiting occasionally. The urinary output was good
(42 to 62 o0z. per day) and the urine contained

.b parts E., no acetone and no bile.

%0. %.40. 600 c.c. 25% glucose saline was given intravenously
and this was followed by a definite improvement in
her general condition. No further intravenous fluid
was given.

1. 4.40. The patient had no vomiting and the jaundice was
uncharged.

2. 4.40. Labour pains began at 8 a.m. The jaundice appeared
to be deeper and mucosae were rather cvanosed. The
patient was extremely drowsy but her mental condition
was otherwise normal.

10 a.m. T. 99; P. 112; R. 20. Blood pressure 170/115
2 p.m, She was delivered spontaneously of a living,
premature, female child weighing 42 1bs.; the
placenta was not weighed., She became very sick and
had severe retching soon after delivery. Her skin
felt extremely hot. Blood pressure 140/125.

4.3%0 p.m. The patient became very collepsed -
blood pressure 140/130. She was very apathetic and
the vomiting became severe., Continuous intravenous
glucose saline wes given but the patient did not
improve. :

9 p.m. She becawre very restless and later comatose.
Death occurred at 11.10 p.m.

The biochemical findings are given below and are shown
opposite in graph form - Chart XXI. - plasma sodium and whole

blood chloride are not included in this graph.



Bicchemical findings in Case 1°F,

3,10 p.m.

P,
23. 3. 40. 29. 3. 40. . 4. 40. Died
3 4 e 2 & : 2 4. 40 4. 30 Hw.wo
10 a.m.]12 m.d.] 4 p.m. |10 a.m.|3 p.m. |30.3.40.|1.4.40.[10 a.m.]%.20p.m.| p.m.| p.m
He.om? 52% 54% | 52.5% | 53k | 48% 49.5% | 4% 48% 50% 53%
Sodium. 335 352 333 352 748 355 359 355 337 369
W.B. Cl. [340 465 393 423 430 463 428 498 £10 628
Uric 13 14 14.6 15.2 13.2 15.2
Acid,
Urea. 69 87 91 96 104 100 97 97 101
Bilirubin.| 8.8 8.8 8.8 8.8 8.8 13.6
Urinary 37 oz. 42 oz.| 62 oz. 72 0z. | 5202,
Dutput.
Delivered CASE 185.
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The blood was extremely concentrated throughout the illness.
The plasma urea values rose rapidly during the first day of
the investigation and then remained almost unchanged; the
plasma uric aclid values were greatly increased and were
relatively much higher than the urea values. The plasma gave
a positive delayed direct reaction tc the van den Bergh test
and the plasma bilirubin wee high. Blcod &ilution, accompanied
by a fall in plasma uric acid and urea, followed intravenous
glucose transfusion and the improvement lasted for more than
24 hours. Whole blood chlorides were abnormally low vntil

a few hours before death when they rose to 628 mg. per 10C c.c.;
plasma sodium values ranged around the uopper limit of normal
until a few hours before death wher they rose to 369 mg. per
100 c.c. Some of the urinary findings were rather unexnected.
During the period of observation the patient's urinary output
was very good - 37 to 79 oz. per day, in spite of the fact
that her blood was very concentrated. Unfortunately no renal
function tests were performed but it may be presumed that the
concentrating porer of the kidney was poor. Bile was never
nresent in the urine although the plasma bilirubin was raised
and there was obvious jaundice. Urinary albumen remained
constant at .E parts Esbach throughout the period of

examination.

At the autopsy, performed three hours after death,
the liver weighed 1,100 gms. and was very soft. It was light

yellow in colour with a fine mottling of pin-point red dots.



PLATE uU.

Liver in Obstetric Acute Yellow Atrophy.

High power view showing cytoplasmic change in centrolooular cells

and absence of necrosis.

( Case 135 }
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On histological examination the centrolobular cells were
found to be swollen and filled with a fine foam of small
fatty globules. The cells of the outer halves of the lobules
were unaffected. There was no trace of necrosis of liver
cells. A microphotograph of the centrolobular cells is shown
in Plate IV. The éhanges are typical of obstetric acute
yellow atrophy, as described by Sheehan (1940), although the
zone of fatty chenge 1s less extensive in the present case
than in those originally described. The lidneys were small
and very firm. The cortex was very white, the normal striation
was distorted and the capsule was adherent. Microscopically
there was a very fine early interstitial fibrosis. The
glomeruli appeared to be normal but there was evidence of
tubular damage - the epithelium of the convoluted tubules

was very low; some of the cells were necrosed ancd in parts
there was regeneration of tubular cells. A soft, lobulated
tumour mass, about 4% x 3" x 2" was found lying on the
posterior abdominal wall behind the pancreas on the left side,
with no attachment to any organ. On section, the tumour
consisted of yellowish tisswie, obviously fasciculated, with
several haemorrhages into its substance and some cystic change.
From microscopic examination a diagnosis of benign chromaffin
cell tumour (paraganglioma) was made. The remaining post-
mortem findings revealed no abnormalities except for two

small pedunculated subperitoneal uterine fibroids, one of

which showed marked red degeneration and contained quite a
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large pateh of necrosis.

In this case (185) the degenerative changes in the
liver were typical of obstetric acute yellow atrophy; they
were confined to the centre halves of the lobules, however,
and they do not seem a sufficient cause of death, The part
played by the adrenalin-secreting paraganglioma which was
found at the post-mortem examination in this case must be
estimated. A history was not obtained of paroxysmal
hypertension or other clinical menifestations which have
been reported in the literature as associated with these
benign chromaffin cell tumours (Eisenberg and Wallerstein,
193%2; Belt and Powell, 1934; Wells and Boman, 1937; Howard
and Barker, 1937; Hegglin and Nabholz, 1938; and Holst, 1938).
Detailed-blood pressure readings were not available in the
present case, but after admission to hospital, these varied
between 176/126 and 140/110. A greatly increased susceptibility
to shock, however, is one of the outstanding features of the
benign chromaffin cell tumour syndrome and Oberling and Jung,
(1927), report an example of this syndrcme in a pregnant
woman who died of shock six hours after a normal delivery.

It seems very likely that, in the present case, the ultimate
cause of death was shock. This conclusion is supported by
the clinical findings - the sudden deterioration in the
patient's condition during labour, the greatly diminished

pulse pressure after delivery and final collapse. This case

may, therefore, be regarded as one of mild obstetric acute



yellow atrophy in which death occurred from an incidental
cause,

Stander and Cadden (1934a) describe a case of
"acute yellow atrophy of the liver" in pregnancy with findings
very similar to those of the case just described. The
disease appears to have been more acute in their case - death
occurring 6 days after the onset of symptoms. They found
raised blood non-protein nitrogen, uric acid, amino-acids
and creatinine with low blood chlorides and diminished COp
volumes per cent; the only difference between their findings
and those of the pregent case is in the blood urea value
which was within normal 1limits in their case. The pathological
liver changes in the two cases eppear to be identical.
Sheehan (1940) describes six cases with similar pathological
findings and has pointed out that this type of liver lesion
is not, as suggested by Stander and Cadden (1934b), a stage
preceding the necrosis of true acute yellow atrophy but is
a definite entity.

There are several points of resemblance between
the biochemical findings in case 185 and those in cases 181
to 184, the third group of late vomiting cases associated
with erythroblastosis foetalis. Severe vomiting and varying
degrees of jaundice are the main features of each case and
the time »f onset of syrmntoms is approxirstely the same in

- all cases. Increased blood concentration, very high plasma

uric acid, raised blood urea, positive delayed direct reaction
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to the van den Bergh test and raised plasma bilirubin are
foﬁnd in both types of case. The question arises whether
these late vomiting‘cases are non-fatal examples of obstetric
acute yellow atrophy. Duncan and MacLachlan {1933), reported
a case of "yellow atrophy of the Liver in Pregnancy" in which
the biochemical findings resembled those of the present series.
The blood urea reached 168 mg. per 100 c.c. but uric acid was
not estimated. Their patient recovered after the delivery

of a macerated foetus. Sheehan (1940), pointed out that the
appearance of the liver lesions in this condition suggested
that they were of a reversible nature and that they were
possibly only the result of a particular type of metabolic
disturbance; he mentions that in his cases all the children
were still-born. In case 185, the child was born alive but,
as has been mentioned, the liver lesions were not véry far
advanced and this case was presumably only a mild example of
obstetric acute yellow atrophy; there was the additional
factor of the edrenalire secreting tumour. One can only
speculate with regard to the relation of the liver changes

and this tumour but hyperadrenalinism resulting in a depletion
of liver glycogen may have been a factor in causing the

liver damage. Different factors causing glycogen depletion

of the liver may be operative in other cases of obstetric acute

yvellow atrophy.

From the biochemical findings in this case and the

few previously described in the literature the characteristic
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changes in the blood %n obstetric acute yellow atrophy may
be summarised as follows.
I) Increased blood concentration,
II) Very high plasma uric acid and moderately raised blood
vrea values,
III) Low whole blood chlorides.
IV) Positive delayed direct van den Bergh test and raised
plasma bilirubin.
These changes are, of course, by no means diagnostic of
obstetric acute yellow atrophy but they may be helpful when

taken in conjunction with other findings.

True Acute Yellow Atrophy.

One case of tfue acute yellow atrophy of the liver
has been encountered in a pregnant woman during the present
study (Case 186) and an account of the clinical, biochemical
and pathological findings is included here for comparison
with those of the previous case (185).

The patient, a girl of 17 years, was 7 weeks pregnant
when admitted to hospital. A week before admission she had
noticed slight yellowness of her conjunctivae and had had
slight vomiting and diarrhoea with light yellow stools.
Jaundice deepened but she had no more sicknese,

o5, 6.40. Admitted to hospital. She wrs deeply jaundiced,

the urine contained albumen +, and a trace of bile
pigment, but no other abnormality was made out on

general examination. T. 97.6; P. 92; R. 20.
B.P. 120/65.



-LATE V.

Liver in True Acute Yellow Atrophy.
Naked eye view showing red and yellow patches

( dase 135



PLATE 71.

Li'4 Liver in True Acute Yellow
Atrophy. ( Case- 136 )

Low power view from red area
showing absence of liver dls

and numerous newly formed ble

ducts.

PLATE 711

Liver in True Acute Yellow
Atrophy. ( base 186
Low power view from yellow

* e e ¥
O T T SRR AL LAY - ; ¢
e ] IV ey area showing small groups

surviving liver cells with
strongly basophil staining

reaction
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26, 6,40. She appeared well and her mental condition wasg
normal. Her stools were light clay coloured.
She had no sickness during the next few days.
The jaundi~e was still very deep.

29. 6.40 at 2 p.m. The patient suddenly became very
irritable and screamed loudly when touched or
disturbed.

11.30 p.m. ©She had become stuperose and would not
speak but when roused she was maniacel. She had
no vomiting. 300 c.c. 50% glucose saline + 10 units
of insulin were given intravenously.

30, 6.40. 10 a.m. She was somewhat improved and was now
conscious and able to speak. Her stool was of
rormal colour and the urine deeply bile-stained.
Later in the morning she began to vomit and
gradvally relapsed into a semi-conscious state
becoming maniacal when roused. The pulse rate rcae
to 130 per minute but the tenperatare remained
normal. 30% glucose was given intravenously.

1. 7.40. T. 98.2; P. 140; R. 24. She remained Adeeply
comatose throughout the dey and exhibited Cheyne
Stokes respiration. Jaundice appeared to be
deeper. Conr*tinuous intravenous 30% glucose was
given with no effect., The urinary volume passed
was large and the urine contained a large amount
of bile pigment. At 9 p.m. she red twitchings of
her face and severe right-sided zlonic spasms of
the body and limbs. T. 102.4; P. 144; R. 24.

2. 7.40. The patient died at 1.45 a.m.

At the autopsy, performed 1} hours after death, the
liver weighed only 700 gms. It was shrunken and the peritoneal
surface wasg wrinkled. The cut surface was dark red in colour
with a mottling of irregular yellow patches - see Plate V.
Microscopically there was widespread necrosis of liver cells.
In the red areas only shadows of the columns remained - see
Plate VI., end4iﬁ the yellow areas there were smail groups of
surviving liver cells; these cells showed a strongly basophil
staining reacfion - see Plate VII. Over large areas the

necrotic debris had been sbsorbed, its place being occwoied

by dilated sinusoids packed with blood. There was some
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infiltration of small round cells and polymorphs from the
portal tracts. Large numbers of new-formed bile ducts
surrounded the portal tracts in many places - see Plate VI.,
and there was some increase in the periportal fibrous tissue.
fudan staininzg revealed the presence of droplets of fat in
many of the surviving liver cells. The kidnevs showed no
abnormality. In the lungs there was a very haemorrhagic
broncho~pneumonia. The mucosa of the duodenun was swollen and
inflamed. The uterus contained an early gestation sac about
2 cm. diameter,

it will be seen that the post-mortem findings are
typical of true acute yellow atrophy, such as occurs either
idiopathically or as the result of noisoning by various
substances - e.g. dope, T,N.T,, cincophen etc.; and in this
case there were grounds for suspecting that some chemical
or drug had been taken although no history of this could be
obtained from the relatives.

The biochemical findings are éiven below and are
shown in graph form opposite - see Chart XXII.

Biochemical Findings in Case 186.

10 p.m. 12 m.d. |3 a.m. P.M.
27.6.40. |30.6.40. 1.7.40. 2. (.. 40.

Haematocrit. 34% 7% 45k
Uric Acid, 2.6 3.6 4.4 . 8.0

rine. 0.03% i 0.056
Urea. 14.3 16. 23. 5. o
{Urine. 0.46
Bilirubin. 22 28 32

Intravenous

glucose, 30.6.40,
at 8 p.u.
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on 27.6.40, ten days after the onset of jaundice and other
symptoms, the blood investigation revealed no abnormality,
apart from a direct positive reaction to the van den Bergh
test with only a % minute delay, and a very high plasma
bilirubin (22 units); the haematocrit reading was normal and
the plasma uric acid and urea were within normel limits
although the urea value was rather low. The stools contained
no bile pigment and at this stage a diagnosis of catarrhal
jaunidice was made. After the patient had become acutely ili,
blood investigation showed a rise in haematocrit value from
34% to 37% (probably less than the actuval rise because the
specimen of blood wes withdrawn 2 hours after 300 =,c. of

30% glucose had been given intravenously). The blood
sedimentation rate of this specimen was nil. at 1 hour,
suggesting a great increase in fibrinogen. Plasma uric acid
and urea were still within normal 1limits while the plesma
bilirubin had increased. Just before death there was a
marked increesse in blood concentration, the plesma uric acid
showed a raepid increase to 8.0 ag. per 100 c.c. and the plasma
urea rose to 35 mg. per 100 c.c. Uric acid and urea percentages
- in the urine were low.

The striking feature.in both the clinical and
biochemical findings in this case was the absence of signs of
severe liver damage until 48 hours before death. It is quite
clear, however, from the histological appearance of the liver
that the massive necrosis did not take place diring the last

{
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few days of life; the extent of the bile duct proliferation
and the complete disappearance of the liver cell remnants at
most areas indicate that the lesion was probably of 10 to 14
deys'! duration, i.e. it had occurred about the time of the
onset of symptoms. A low blood urea value was to be expected
in such a case because it hes been shown that urea is formed
by the liver (Mann and Magath, 1921).

Numerous reports of cases of acute yellow atrophy

have been given in the literature but only two hav e been
found which include biochemical findings in such cases.
Stadie and Van Slyke (1920) report the case ¢f a woman aged
29 years who died after 7 days' illness; the liver at post-
mortem examination weighed 1,000 gms. and there was extensive
necrosis of liver cells although some of the periportal cells

appeared healthy. The blcod urea nitrogen values during the

last 3 days of life were 12, 9 and 16 mg. per 100 c.c.respectively
| and the urinary urea nitrogen éercentage was very low. Bloocd
amino-acid nitrogen values during the last 3 days cof life

were 14, 17, and 26 mg. per 100 c.c. respectively while

urinary amino-acid nitrogen and ammonia ratio were greatly
increased. Uric acid was not estimated. The authors regarded

these findings es evidence of partial loss of the deaminising

power of the liver. Rabinowitch (1929), reports a case of a
woman aged 28 vears, who died after 3 days' illness. The

liver at post-mortem examination weighed 650 gms. and showed

necrosis of zlmost all cells. MNo blood urea was found in this
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case and the blood amino-acid nitrogen value was 216 mg. per

100 c.c. The blood uric acid was 1.96 mg. per 100 c.c. The
case of Stadie and Van Slyke and that of Rabinowitch were

both apparently more acute than the present case. Unfortunately
blood amino-acids were not determined in the present case but
the blood and urinary urea findings are similar to those of

the cases just mentioned and tend to support the conclusion

of previous workers with regard to the part played by the

liver in urea metabolism.

The uric acid findings were very unexpected. The
work of Bollman, Mann and Megath (1925), and Gremels and Bodo
(1926), indicates that in dogs uric acid is destroyed in the
liver; and in man it is generally accepted that liver damage
~results in an increese in blood uric acid. The present
findings do not suppnrt such a hypothesis. It is possible
that, in the present case, regeneration of liver cells was
sufficient to deal with the endogenous uric ecid and to form
a certain amount of urea; certainly the gurviving liver cells,
seen microscopically, appear to be young and were nresumably
active. The low uric acid value found in Rabinowitch's case,
however, suggests that another explanation is necessary since
the liver damage was gross and there was no sign of any cell
regeneration.

In contrast to the non-protein nitrogen findings,

the plasma bilirubin values, in the present case, were directly

proportional to the severity of the disease. During the
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period of examination the plasma bilirubin rose steadily from

22 units to 32 units at death. The plasma gave a positive

direct reaction to the van den Bergh test with only 4 minute

delay on 27.6,40, about 10 days after the onset of synptons,
and this finding, along with the absence of pigment in the
stools led to the errcneous diagnosis of cetarrhal jaundice.

In the terminal stage of the disease the plasma gave a positive

direct reaction to the van den Bergh test with 14 minute

delay and the stools contained bile pigment.
The main »nints of interest in this case of true
acute yellow atrophy may be summarised as follows:

I) The absence of clinical signs and symptoms, apart from
the jaundice, for about 12 days after the onset of the
liver damage.

II) No increased blood concentration until about 48 hours
before death.

II;) Normal plasma uric acid and low blood urea values until
just before death; a retention of both plasma uric acid
and urea followed the increase in blood concentration.

IV) A steadily rising plasma bilirubin content throughout
the illness and a positive delayed direct reaction

to the van den Bergh test.

Delayed Chloroform Poisoning.

Poisoning due to chloroform causes yet another

type of liver lesion and cases of delayed chloroform poisoning




PLATE VIII.

Liver in Delayed Ohloroform Poisoning showing mid-zonal necrosis,

a , Surviving centrolobular cells,
o , Band of necrosis,
¢ , Surviving periportal cells.

I Oase 117 )

Low power view



102,

are occasionally met with in the puerperium. Sheehan (1940),
has pointed out that the acidosis and dehydration resulting
from a long labour, make pérturient women specially susceptible
to the ill effects of this drug. He has found that the liver
lesion in these dystocia cases is a mid-zonal necrosis which
spreads cehﬁrally in severe cases.

A fatal case, case 187, of delayed chloroform
poisoning was examined during the present study but no
biochemical findings were obtained from it. The patient hed
been given chloroform for 20 minutes on two occasions. &She
had had moderately severe vomitihg for 48 hours before the
first administration of chloreform and this sickness continued
during the next day when labour begen. Vomiting was severe
and the patient was very acidotic. Chloroform was again given
for the delivery after a 4 hour labour. The patient's
condition after delivery was very poor. She died 6 hours
after the delivery and about 72 hours after the first
administration of chloroform. At the autopsy, the liver
weighed 1,220 gms. Microscopically there was very definite
mid-zonal necrosis with fatty degeneration of the centrolobular
cells; a microphotograph of this is shown in Plate VIII. for
comparison with the liver lesions in cases 185 end 186.

Three very severe but non-fatal cases, (188, 189 end
190), and two milder ceses, (135 and 191), of delayed

chloroform poisoning have been investigated during the present

study and it is interesting to compare the biochemical
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chenges found in these cases with those found in the cases
of the two other types of liver demage, previously described.
In each of the severe cases chloroform was given for the delivery
after a long labour; the mean length of labour for the 3 cases
was 52 hours. All the patients vomited frequently during
labour and were, therefore, dehydrated and acidotic before
delivery. In cases 189 and 190 chloroform was given on two
different occasions during labour and again at delivery.
Case 189 was delivered by forceps after a 52 hour labour
and was under chloroform aznaesthesia for 50 minutes; 200 c.c,
50% glucose were given intravenously at the delivery. One of
the mild cases (191) received chloroform for 25 minutegs after
a 51 hour labour; 200 c.c. 50% glucose had been given half-an-
hour before the anaesthetic was started. The other mild case
(135) was an eclamptic treated by the Stroganoff method.
Chloroform was given for a few minutes on four different
ocqasions during and after labour. Labour lasted 24 hours
and the delivery was spontaneous. This was the only eclamptic
patient out of a very large series treated by the Stroganoff
method, who showed definite signs of chloroform poisoning.

All these patients, cases 188, 189, 190, 191, &R,
2k2 and 135, vomited a little during the first two days of
the puerperium and on the third dey they were noticed to be
jaundiced; temperature and pulse rate were elevated ~

Temperature 99° - 101°, pulse rate about 120. The severe

cases became restless =2nd later delirious; two of them, cases
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Composite G-raph of findings in three eases of

severe Delayed Chloroform Poisoning.
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188 and 139, were'completely comatose by the fourth day post
partum. The temperature ranged from 103° to 105° and the
pulse was very weak end rapid - often over 160 per minute,
Continuous intravenous glucose was started on the third day
post partum: slight improvement (fall in temperature and
pulse rate and signs of returning consciousness)-began on the
fifth day post partum and persisted. In the mil4d cases the

jaundice lasted only a “ew days and there were no mental symptous

in the severe cases the jaundice became very deep and lasted
for about 2 weeks. Bile nigments were present in both urine
and faeces. The biochemical findings throughout the course

of the disease in each case are given in the appendix. A
composite chart of the changes in the various blood fractions
in the three severe cases is given in Chart XXIII. Investigatio
of these cases was not started until the %rd day post partum
and therefore the changes occurring in the blood fractions
immediately after delivery are not krown. In the graph,
however, the expected changes in haematocrit, plasma uric

acid and urea in a normal case with a 52 hour labour, during
the firet 3 days post partum, are indicated with dotted lines,
for comparison with the findings in the present cases; the
values have been calculated from the data recorded in Hections
II. and IV. It will be noticed that the haematocrit values
during the acute stage of the illnees were relatively high

and that improvement coincided with a decrease in the

haematocrit values. In each case the plasma gave a positive

delayed direct van den Bergh reaction and the plasma bilirubin
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was very high (24 to 32 units in severe cases); the plasma
bilirubin appeared to vary with the severity of the clinical
condition. Plasma uric acid and urea were raised in each case.
The plasma uric acid velues were relatively higher than the
urea velues in individual cases and the maximum urea value
was usually reached a day later than the maximum uric acid
value. A fall in the plasma uric acid level occurred in each
case at least 24 hours before there was any other biochericsl
or clinical sign of improvement; apart from this, however,
the plasma uric acid and urea values followed the haematocrit
changes.

In each case treatment with intravenous glucose
was instituted as soon as the diagnosis was made: in.three of
the cases the diagnosis was suggested from the biochemical
findings before there was eany jaundice clinically. In the
severe cases continuous drip transfusions were given. All
the patients recovered ir spite of the fact that tvo of them,
cases 188 and 189, were moribund for more than 24 hours. The
favourable results in these cases enpeared to be due to the'
early and continved intravenous glucose therapy and they
support the view expressed by Sheehan {1940) and Townsend
(1939) that the prognosis in cases of delayed chloroform
poisoning, even with much liver destruction, should not be
unduly pessimistic.

The main biochemical findings in the blood in

these cases of delayed chloroform poisoning are




An increase in haematocrit value.

High plasma uric acid and moderately raised blood

urea values.

found to be the first sign of improvement; it‘occurred,

A fall in plasma uric acid value was

while the urea value was still rising.

III) A positive delayed direct reaction to the van den Bergh

test and very high plasma bilirubin values.

bilirubin values were directly proportional to the

severity of the clinical condition.

Discussion.

The main findings in these three types of liver

The plasma
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damage, as shown by the present cases, are summarised in

+the fallnwine tahle TX.

Table IX.

Obstetric Acute
Yellow Atrophy.

True Acute
Yellow Atrophy.

Delayed Chloroform Poisoning.

gvr Lesion. Centrolobular | Widespread azonal kid-zonal necrosis
‘ cvtoplasmic change. necrosis. with fatty change in
No necrosis, surviving cells.
Frciated Degeneration of Kidney apparently Marked fatty change in the
f%l changes. tubular epithelium and |normal. epithelium of the lst

£ i
b3

early interstitial
fibrosis.

convoluted tubules.

fg%dconcentration.Markedly increased. Unchanged. Increased.

Mo uric acid. |very high. Normal. High.

%%dUrea. High, 8lightly subnormal. Moderately high.

" den Bergh Positive direct witt positive direct Pnsitive direct with

ftetion, 2 minutes delay. with 1% minutes %+ minute delay.
delay.

4ma Bilirubin. |High. High. High.
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In each of these conditions there are definite pathological
changes in the liver although in obstetric acute yellow
atrophy there is no necrosis of liver cells. The only
biochemical abnormality common to the three conditions is the
raised plasma bilirubin and in each case the height of the
plasﬁa bilirubin was a good index of the severity of the
disease. The changes in the blood non-protein nitrogen
fractions, however, appear to have no direct relation to the
extent of the liver damage. 1In each condition there are at
least three factors which might influence the blood non~protein
fractions and these are, - liver damage, kidney damage and
anhydraemia. In the case of true acute yellow atrophy of the
present series the only one of these factors present, in the
early stages of the digease, was the liver damage and at this
time the blood urea value was normal. Immediately before
death, however, a marked increase in blood concentration
developed and there was a simultaneous rise in both the plasuma
uric acid and urea - presumably the result of the anhydraemia.
The uric acid findings in this case are specially interestirg;
they indicate that gross liver damage does not cause an
increase in plasma uric acid but that a rise in plasma uric
acid may develop, in such a case, as a result of anhydraemla.
The fact that an actual rise in blood urea occurred terminal’:-
indicates that liver damage - as widespresd as in the present
case - is insufficient to cause much reduction in urea
formation. It may therefore be concluded that even'gross

liver damage has little direct effect on the plasma uric acid
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and urea levels in the blcod,

In obstetric acute yellow atrophy and delayed
chloroform poisoning there is a definite retention of non-
protein nitrogen fractions in the blood. The changes in
plasma uric acid and urea again appear to have a definite
relation to the changes in blood concentration but in these
cases there is associated renal damage which is presumably
the primary cause of the retention.

No investigation of acid-base balance has been
made in the present cases although the possibility that
some of the changes may have resulted from an upset of this
balance has not been overlooked. The increase in blood
concentration, found in many of these casee, did not result
from prolonged vomitinrg or dehydration; it was presumably

due to some acid base imbalance.

Summazry.

The biochemical findings in a fatal case of
obstetric acute yellow atrophy and in one of tru@ acute
yellow atrophy and in five non-fatal cases of delayed
chloroform poisoning are recorded; pathological findings in
the two former cases and in one fatal case of delayed
chioroform poisoning are also given. The helght of the
plasma bilirubin is found to be the best index of the
severity of the liver d-mege. In each condition there was

increased blood concentration at some time during the illnesse
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and changes in the non-protein nitrogen fractions of the
blood appeared to depend directly on changes in blood
concentration rather than on the extent of the liver damage.
A high plasma uric acid was not found to be the invariable

result of liver damage.
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SECTION VII.

CHANGES IN BLOOD BIOCHEMISTRY ABOUT THE
TIME OF DELIVERY WITH SPECIAL REFERENCE
TO OBSTETRIC SHOCK.

During recent years attention has been drawn to
the similarity of the syndrome of adrenal cortex'insufficigncy
tc secondary shock and it has been suggested that the
symptoms and signs of secondeary shock are due to temporary
exhaustion of the adrenal cortex.

In 193% swingle, Pfiffner, Vars, Bott and Parkins’
investigated the function of the adrenal cortical hormone
and the cuase of death from adrensl insufficiency, using
adrenalectomised dogs which had been kept alive and normal
for several years with injections of cortical extract.
Withdrawal of the hormone caused a progressive decrease in
blood velume and a fall in blood pressure until death occurred
8 to 12 days later. Haemoconcentration and increased blood
viscosity were marked, depending on the decrease in plasma
volume. The heart rate varied inversely with the blood
pressure as did blcod non-protein nitrogen and urea values.
The dogs in this shock~like condition were found to be nnable
to dilute their blood at all. If a small haemorrhage
occurred their condition became rapidly worse and death

occurred in a short time; even when fluid was given intra-
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iperitoneally no blood dilution occurred. When cortical
hormone was injected, however, the fluid was absorbed, Dblood
dilufion cccurred and the animal recovered. One function of
the adrenal cortical hormone therefore appeared to be the
regulation and maintenance of & normal circulating volume.
The authors emphasize the similarity between the symptoms
and signs of adrenal inéufficiency and those of secondary
shock. ©Lock (193%2) drev attention to the similarity of the
clinical picture of adrenal insuffi~iency to that of diseased
conditions in which a loss of inorganic base played an
important part, e.g. high intestinal obstruction, cholera,
and diabetic acidosis - such pathological states being
characterised by pros*ration, dehydration, nitrogen retention,
low plasma bicarbonate and severe "ghock". He found low .
bloocd sodium and high hlood potassium in 3 cases of Addiscn's
disease. Loeb, Atchley, Benedict and Leland (1933) made
electrolyte balance studies on dogs before and after
adrenalectomy and found a fall in blond sodium, chloride

and bicarbonate with an increase in blood potassium and
non-protein nitrogen to occur after adrenalectomy. The fall
in blood sodium was shown to result from an excessive loss

of sodiwr in the urine and it was suggested that the adrenal
glands must have a regulatory effect on sodium metaboliem
and renal function. The relation of the adrenal cortex to
the sodium metabolism has been further investigated by many

other workere (Loeb, Atchley, Gutman&Jillson, 1933; Zwemer,
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1934; Zwemer and Sullivan, 1934; Loeb, 1935; Hartman, Lewis
and Toby, 1038, High salt die%s have been used with soris
success in the treatment of Addison's disease and other types o
adrenal cortical insufficiency (Rogoff and Stewart, 1928;
Loeb, 1932; Herrop, Weinstein, Soffer and Trescher, 193%3;
Zwemer, 1934). More recently active adrenal cortical extracts
have beer prepared and are now used in the treatment of all
types of adrenal cortical insufficiency (Harrop and Weinstein,
'19%2; Harrop, Weinstein, Soffer and Trescher, 193%3; Kendall,
1935; Swingle, Parkins, Teylor and Hays, 1938). The marked
similarity of the symptoms and signs of the adrenal deficiency
syndrome to those 2f surgical shock has suggested that
adrenal exhaustion may be a factor in the etiology of
traumatic and surgical shock. Many experimental studies in
dogs in which adrenal cortical hormone was used in the
treatment of shock, induced by trauma gnd by adrenaline
injections, have been performed with successful results
(Swingle, Parkins, Taylor and Hays, 1937 & & b; Parkins,
Swingle, Taylor and Hays, 1938). Recent work by Swingle,
Parkins, Taylor and Hays (1937 a & b, and 1938) has tended
to indicate that adrenal cortical hormone has a direct
action in the low blood pressure of shocked dogs apart from
any control it exerts on fluid and electrolyte balance,

The biochemical chenges in the blood resulting
from adrenal cortex insufficiency are summarised by Loeb
(1935) as follows:~

I) Decrease in serum sodium.
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II) Increased blood concentration.
III) Retention of non-protein nitrogen fractions.
IV) Increase in blood potassium.

At present very little information has been
published with regard to the effect ofladrenal cortical
hormone in cases of shock in human beings. Reed (1938),
used adrenal cortical extract in 50 surgical cases —~ some
after shock had developed and some prophylactically. The
treated cases were found to improve quickly efter operation -
pulse rate and heart action were stablilised. In one or two
cases biochemical findings were noted: in untreated shock
cages blood sodium and chloride fell markedly but non-protein
nitrogen did not rise: in treated shock cases blood sodium
and chloride remained unchanged. Wilson, Rowley and Gray,
(1936), Wilson, MacGregor and Stewart (1937), and Wilson and
Stewart (193%9) studied changes in blood chemistry in cases of
shock due to burns and found a definite fall in serum sodium
while serum potassium, blood chloride, non-protein nitrogen
and urea iﬁcreased, They report that injections of desoxy-
icorticosterone, a synthetic adrenal cortical preparation,
caused rapid restoration to normal of the serum sodium evel
and other blood abnormalities but that this drug had only an
occagional beneficial effect on the circulatory failure in
these shock cases.

A study of cases of obstetric shock reveals

several factors which suggest that adrenal cortical exhaustion




may possibly pley a part in this syndrome. There is a close
resemblance between the clinical condition of shocked patients
and that of animals suffering from adrenal cortex insufficienc
blood pressure falls very low and even very slight haemorrhage
rapidly causes death. Freeman (1933%), working with cats

found that prolonged hyperactivity of the sympathetic nervous
system brought about a decrease in blood volume and what he
calls a "pre-shock state"; if the animal lost a very small
amount of blood, when in this condition, a precipitate fall

in blood pressure resulted and death occurred in a very short
time. In certain obstetric patients there is prolonged
sympathetic overactivity, due to the anxiety and foreboding

of the days before the onset of labour, which makes them less
able to stand the exertion and trauma of delivery; such very
nervous patients are especially liable to develop obstetric
shock. Increased adrenalin oufput is presumably a factor in
causing this type of shock;,Parkins, Swingle, Taylor and Hays
(1938) producad shock in dogs by giving large doses of
adrenalin 2nd they found that this type of shock responded
well to treatment with adrenal cortical hormone.

In the present investigation = clinical and
biochemical study of some patients suffering from varying
degrees of obstetric shock has been made in an attempt to
detect any evidence of adrenal exheustion in this condition.

The changes occurring in haematocrit values, plasma sodium,

whole blood chlorides and blood urea have been deﬁermined in

114,
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a series of 26 pregnant women about the time of delivery.
A careful watch was kept on the clinical condition of each
patient for signs of collapse, especially during the first
few hours after delivery; blood pressure readings and pulse
rate were taken at half hourly intervals in most cases.
The natients have been divided, from a clinical standpoint,
into 3 groups:-~
a) 12 Cases (192 to 203) with no post-partum collapse.
) 8 Cases (204 to 211) with slight post-partum collapse.
c) 6 Cases (212 to 217) with marked post-partum collapse.
Each group includes patients delivered spontaneously and by
forceps, patients with short and long labours and toxaemic
and non-toxaemic patients. 1In group c¢. there are 2 cases of
retained placehta,

Blood specimens were taken off during lsbour,
usually in the second stage and at approximately 1, 2, 4
and 24 hours after delivery. In group c. cases however,
it was found to be impossible to obtain specimens of blood
at regular intervals of time because the patients were so
collapsed and because in most cases blood transfusions were
being given. Occasional specimenr were obtained, however,
and if esch case is considered separately the changes
occurring can be followed. |

Mean systolic and diastolic blood pressure readings

from the patients of groups a. and h, are charted in Chart

XXIV. to show the changes occurring during the period of
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investigation.

The absolute values charted are not of

116.

importance as both groups included several patients suffering

from hypertensive toxaemia, causing a wide range of velues.

As might be expected there was a slight and gradual post-

partum fall in systolic blood pressure in the normal cases

and a sudden post-nartum fall with subsequent rise in the

systolic blood pressures of the ceses with slight post-partum

collapse.

The wide variation hetween the two systolic curves

in Chart XXIV.

not show the same difference.

is significant, but the diastolic curves do

As a rule pulse rate varied

inversely with the blood pressure readings.

The mean heaematocrit changes in the game patients

during the first four hours post-partvm are shown in Table X,

Table

X,

Mean Haematocrit values from Groups a. and b. before and
after delivery.

____Antepariunm. Postpartun,
No. of [Immediately vefore
Cases. delivery. 1 hr. 2 hr. 4 hr, 24 hrs.
Mean. Range.
froup a.| 11 %8% 3L to 43 37% 36% 35. 5% 31%
Eup b| 6 42% 34 to 50  |41% 4% |39.% | 3%%

The mean values from the group a.

caseg show the normal

post-partum decrease described in Section IV.; in the group b.

cases high values are maintained for several hours

delivery.

The range of ante-partum values in each

wide but high values predominate in group b.; they

after

group is
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presumably due to diminished blocd volume,
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It will be shown

later that corresponding ante-partum changes in the plasma

sodium occur in many of these cases.

The plasma sodium estimations were made by Rourke's

modification of Kramer and Gittleman's pyroantimonate method

(1928).

In the present investigation the mean plasma sodium

value from 30 pregnant women, near term or very early in

labour was 332 mg. per 100 c.c. with a range of 321 mg. to

347 mg. per
patients of

partum, are

100 c.c,

shown in Chart XXV. and Table XI.

The mean plasma sodium findings in

groups a. and b. during the first 4 hours nost

Table XI.
Mean Plasma Sodium and Whole Blood Chloride changes in
Groups a. and b.
Group a. Group b,
Whole Blood Whole Blood

Plasma. Sodium Chloride Plarma Sodium  [Chloride

in mg. per in mg. per in mg. per in mg, per

100 a.c. 100 c.¢c. 100 c.c. 100 c.c.

Mean. Range. |Mean] Range. Mean] BRenge. [Mean] Range,
325 711 to 3441558 |481 to 656] 321|301 to 337| 5141428 to €03
205 317 to 339|572 |475 to 6%2] 291|266 to 305 | 5281480 to 612
729 319 to 348|578 |510 to 632] 305|285 to 330 ] S371445 to €12
227 319 to 352|594 | 542 o 648] 320| 301 to 337 ] 538|516 o 709
332 319 to 350)| 631 | 565 to 664] 333|320 to 346 575/498 to 630
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It will be noted that there is a significant drop in the
plasma sodium velues after delivery in the cases of group b.,
with return to normal 2t 4 hours post partum. The mean plasma
sodium values for the 12 normal cases show practically no
change during the same period. In Charts XXVI. and XXVII.
the values from the individual patients of groups a; and b.
respectively have been plotted separately in order to
demonstrate the consistency of the results and the timing

of the fall in plasma sodiuwm values. In most cases the
lowest values occur at 1 hour post rartum with a rapid return
to normal levels at 2 hours post partum. In a few cases

the fall continues till 2 hours post partum and the values
return more slowly to normal. All values are within normel
limits at 24 hours post partum. It is of interest to note
that in both groups a. and b, there are a few cases with low
plasma sodium values before delivery; in Chart XXVI. (from
group &.! the values from such cases show a rise towards
normal levels immediately after delivery while in Chart XXVII.
(from group b.) the curves from all cases fall immediately
post parturn. These cases with low ante-partum plasma sodium
values all had high ente-partum haematocrit values. The
significance, ferefors, of this finding will be discussed

later.

Whole blood chloride determinations carried out at
the same times as the plasma sodium determinations and on the

same patients do not reveal similar ch-nges. It was not
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found possible, in the present circumstances, to estimate
plasma chlorides because of the difficulty in maintaining
anaerobic conditions. The estimations of whole blood chloride
were made by Whitehorn's modification of Volhard's methcd
(1921). The mean results from patients of both groups a. and
b. show a steady rise in whole blood chleride from before
delivery to 24 hours post partum. The results are given in
Table XTI. There are wide variations in the whole blood
chloride values obtained from individual patients of both
groups due to factors not under consicderation at present,
so that the difference between the mean values of the two
groups is not of significence. The blood urea findings were
very variable and in most cases the changes could be regarded
as a result of the length of the labour. 1In 4 of the severely
shocked patients (cases 213, 214, 216 and 217), howsver,
there was a greater rise during the period of shock than could
be accounted for by the labour. In such cases the increase
in the blood urea is presumably the result of the shocked
condition.

The values for haematocrit, plasma sodium and
blood pressure from the individual patients of group a.,
which have been used to construct the various graphs, are
ghown together in the composite table, Table XII., in order
that the relation between the various changes in each
individual patient may be compared. A similar table, Table XIII

is given for the findingsfrom group b. cases. It will be
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Table XIIJ,

8 Cases with Slight Post-Partur Collapse -

Group b. -
Before Delivery |1 hr. post-partunm |2 wwm.@omdlwwwdﬁa 4 hrs @omdlﬁdeca 24 hrs. post-partum
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204 - 301 43%.5 - 266 42 - 288 42 - %16 40 -~ 320 36
205 145/75 309 41.5] 105/70 272 42| 90/55 330 42| 100/70 332 41 128/7C 334 32
momwpﬁm\mo 317 33.5] 135/75 275 35| 90/60 - -1 105/70 311 32 [110/60  34% 27
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noticed from these tables that in individual cases there is
neither a constant proportion between the decrease in plagmea
sodium and the fall in blood pressure, nor does the minimum
plasma sodium value coincide with the lowest blood pressure
reading. In all cases with slight collapse, however, a fall
in blood pressure, a rise in pulse rate, and a lowering of
plasma sodium level occur immediately post partum.

It has not been found possible to arrange the results
from the cases of group c., those with severe nost-partum
collapse, in tables or graphs. Each case must be studied by
itself. As one would expect, during the period of severe
shock the blood pressure waé always extrémely low e.g.,
réadings of 40/30 - 55/50 were often recorded and occasionally
no reading at all could be obtained. It was noticed in this
group of ceses that a small pulse pressure was an important
sign of commencing or established shock and that a decrease
in pulse pressure was more significant than a fall in
systolic blood pressure. As in group b. cases there was no
absolute proportion between the blood pressure and the plasma
sodium level. In 6 patients during severe shock the plasma
sodium ranged from 289 to 300 mg. per 100 c.c. with a mean
value of 297 mg. per 100 c.c. These values are subnormal but
there was no definite relation between the degree of shock
and the plasma sodium value; several patients from group b.
had lower plasma sodium values during their slight collapse

than had any of the patients of group c. In the latter group,




MG.PER OO c.c,

*
.

PLASMA Sopivm

CHART XIVITT,

v

Granh of Flasma Sodium Mindings in 6 cases of severe

2]

rostpartum collapse.

, NORMAL
i : ’ VALVES

330

320 /-

310 -

Klele)l

190

260 | | 1 | ] ‘| ..
I}y 6 veewery 6 (A 2.&. 36 LY

HOURS POSTPARARTUM,




123

however, a longer time elapsed before the plasma sodium
regained normal levels.

The plasme sodium changes about the time of delivery
in the 6 cases of group ¢. are shown in Chart XXVIII. and the
other findings are given in the appendix. It will be noticed
that the plasma sodium values were very low after delivery in
ell cases. Three of the cases (212, 213 and 214) were onlv
admitted to hospital after delivery. They were severely
shocked and in each there had been severe haemorrhage; the
haematocrit values in these casgses were therefore low.

In case 212 the plasma sodium remeined low and the
patient died in a few hours in snite of blood transfusion
being given. Post-mortem examination revealed an adherent
placenta and signs of obstetric shock.

Case 213 remained severely shocked for several hours and
during this time the nl=sspa sodium value was subnormal. The
next day the pzatient was improved and the plasma sodium
value was normal.

In case 214 normal plasma socdium values were regained
16 hours after delivery and the signs of shock had disappesared.

Cage 215, a pre~eclamptic, showed marked signs of
exhgustion during lakour. She was exiremely anxious, cried
without cause and complained of ccmplete exhaustion, The
nulse rate was rapid throughout labour and before delivery
the pulse pressure became very small. The actual haematocrit
readings were not grestly raised but they were relatively
very high as compared with the value obtained on the day after
delivery; that is, the post-partum decrease in values was
excessive considering that there was no loss »f blood at
delivery. The plasma sodium values in this case fell during
labour and became very low at the time of delivery. The
patient became collapsed about 14 hours after an easy forceps
delivery but recovered with treatment.

Case 216 became collapsed 1 hour after delivery but the
plasma sodium values remained within normal limits $ill at
least 2 hours after delivery. At 4 rours post partum the

plasma sodium value had fallen considerably but regained
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normal levels hy the next day.

Case 217 became extremely shocked 3 hours after
delivery. She improved slightly with treatment but collapsed
several times later. Her general condition remained
extremely poor and she died 2 days later. Post-morten
examination revealed generalised peritonitis, - apparently
due to direct spread from uterus and the broad ligament, -
and patchy liver necrosis. Plasma sodium values showed a
marked fall in this case, lmmediately post partum in spite of
the administration of intravenous saline (there isg usuvally
a rise 1in plasma sodium for 1 to 2 hours after intravenous
saline), and the values remained low during the long period
of collapse.

Discuseion,

The results recorded here indicate that, in women
who show signs of slight or severe post-partunm collapse, *he
marked fall in blood pressure is accompanied by a fall in
the plasma sodium level. The fall in blood pressure is
approximately proportion2l to the degree of collanse, as one
might expect, but the decrease in plasma sodium is not so
related. It is very difficult to assess the significance
of the transitory lowering of the plasma sodium in these
cages. This finding, however, tends to support the suggestion
of previous workers, that shock results from an acute
adrenal cortex insufficiency; the haematocrit and blood
urea changes in the nresent cases, although not very striking,
are at least consistent with such a theory. In Addison's
digease the blocd scdium oftesr remains fairly normal until

just béfore death but in such cases the destruction of the

adrenal glands is very slow and the excessive sodium
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excretion is compensated. It was not found possible, in

the present study to determine the sodium excretion in +he
urine with any accuracy because of the difficulty in collecting
all the urine passed about the time of delivery. The present
results, however, are similar to those recorded by Reed (1938),
in cases of surgical shock, and those of Wilson and Stewarst
(1939), in cases of burn shock, and it is possible that both
the blood pressure and the plasma sodium changes are the

result of adrenal cortex insufficiency.

On this theory, the high ante-partum haematocrit
values and the low ante-partum plasma sodium values found in
some cases, might, perhaps, be regarded as an indication of
a pre-shock state, resulting from prolonged sympathetic
overactivity before, and exhaustion during labour ( on an
anology with Freeman's experiments mentioned above). The
development of definite post-partum collapse or shock, in
these cases, would then depend on the amount of trauma or
haemorrhage sustained at delivery. High ante-nartum
haematocrit values and low plasma sodium values are not, of
course, an invariable finding in cases which later develop
obstetric shock; for example, in anaemic women, the haematocrit
values would be low even if some reduction in blood volume had
taken place, and also, in many cases the trauma end haemorrhage
sustained at delivery are sufficient to cause shock in the
absence of predisposing factors. The conception of a pre-

shock state is suggested only to explain the post-partum
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collapse which occurs in certain cases after relatively
easy deliveries; case 215, already described, is an example
of this.

In several of these cases of obstetric shock
treatment with "eschatin", an adrenal cortical extract, was
tried. The results were not dramatic but in a few cases
they were encouraging. The changes in systolic and diastolic
blood pressure and pulse rate in four of the cases, before
and during the period of shock and treatment, are given in
Chart XXIX.

Case 213, was admitted to hospital very shocked; blood
transfusion was given on admission but the patient collapsed
again soon after. 8 c.c. eschatin were given intravenously
when no blood pressure reading could be obtained and the
patient was pulseless; an hour later the blood pressure was
35/30 and the pulse was very faint and irregular. Manual
removal of the placenta was carried out at this stage; no
anaesthetic was required as the patient was unconscious.
Blood transfusion was again started but only 200 c.c. had
run in when the needle blocked. Two hours after the eschatin
injection the blood pressure was 50/28 and pulse rate 176.

5 ¢.c. eschatin were then given and the blood pressure

J/

continued to rise slowly throughout the evening and the

patient gradually recovered.

In cases 215 and 216 the eschatin was given soon after
the onset of collapse and it can be seen, from Chart XXIX.,

that a rise in blood pressure followed: the general condition
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showed gradual improvement.

In case 216 no treatment apart from the eschatin was
given; the Dblood pressure rose gradually for 4 hours after
the eschatin injection but later fell slightly; & second
injection of eschatin was given and within half an hour the
blood pressure had begun to rise.

In case 218, a similar msult was obtained - gee Chart XXIX.-
but no biochemical investigation was carried out.

Irn case 217, the eschatin apveared to have little
effect on the blood pressure or general condition but it
was found later that the signs of céllapse were due to
peritonitis.

In several other cases general improvement followed
treatment with eschatin 2lthough it was difficult to estimate
the part played by the eschatin as other forms of treatment
were also given.

It is very difficult to assess the value of a
new treatment, especially of a condition such as obstetric
shock in which one can never estimate the spontaneous nowers
of recoverv of the individual. The present cases suggest
that adrenal cortical extract may be of value but much
further investigation is necessary before any conclusions
can be drawn. It would eppear that response to the injection
of extract does not begin for 4+ to 2 hours after the injection

and then improvement is very gradual. This means that unless

the extract is administered early, death may occur before
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the action takes place. Prophylactic treatment with adrenal

cortical extract will require to be investigated.

Summary.

A clinical and biochemical study has been made,
about the time of delivery, on a series of patients including
cases with no post-partum collapse, cases with slight POSt-
partum collapse and cases with severe post-partum collapse.
A decrease in plasma sodium is found in'every case with
clinical signs of collapse. A steady rise 1in whole blood
chloride occurs in all cases from before delivery to 24
hours post partum. Changes in whole blood chloride are not
found related to shock. Blood pressure, pulse, haematocrit,
plasma sodium and urea findings in collapsed cases are
consistent with the theory that temporary exhaustion of the
adrenal cortex is a factor in obstetric shock. Treatment

with adrenal cortical extract may be of value in some cases,
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SECTION VIII,

GENERAL SUMMARY AND CONCLUSIONS.

Individual summaries are appended to each of
the princinal sections of this thesis and therefore only
a very short account of the cortents of the work is given
here.

In the introductory section the various theories
relating to the etiology of eclampsia are mentioned, and the
divergence of opinion of investigators with regard to the
question of retention of non-protein nitrogen fractions in
the hypertensive toxaemias of pregnancy is noted‘ The lack

of detailed investigetion of the changes occurring in the

blood of individual patients throughout the course of the
disease is stressed.

In Section II. the changes in the plasma uric acid
and urea during the last few weeks of pregnancy, during
labour and throughout the puerperium are studied in normal
and non-convulsive toxaemic patients. A rise in these non-
protein nitrogen fractions is found to occur always during
labour and the height of the rise is dependent on the length
of the labour in each case. The values return to normal
levels during the first few days of the puerperiun. These
changes in plasma uric acid and urea are guite unrelated to

toxaemia or other factors. The importance of these results
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is that any interpretation of biochemical findings about the
time of delivery which does not take into consideration the

changes which have been shown to result from labour itself,

ig liable to be fallacious.

A similar detailed investigation of eclamptic
patiente is recorded in Section IIJ. A series of eclamptic
cases is studied before the onset of fits and it is shown
that, contrary to the statements of previous esuthors, a high
plasma uric acid value in a pre-eclamptic case is not an
index of impending eclampsia. A warked and rapid increase
in plasma uric acid level is shown to occur, in every case,
immediately after the onset of fits and the ertent of the
rise ig directly proportional to the number of the fits.

The plasma urea findings do not show any such definite changes;
in some cases, however, the urea level rises considerably
late in the disease and this rise is related to a period of
oliguria; in such patients the high plasma uric adid valuese
are maintained or even increase after the fits have ceased
until the urinary output is increased. Labour is found to
cause the same changes in plasma uric acid and urea in
eclamptic patients as is shown to occur in normal and non-
convulsive toxaemic cases. Convulsions in non-pregnant cases
and in animals are followed by changes in the plasma uric
scid similar to those found in the eclamptic cases; it is
therefore concluded that convulsions, per se, result in =a

rapid and marked rise in plasma uric acid and the cause of




this rise is discussed.
In Section IV. variations in blood concentration,
during the last few days of pregnancy, during labour and

throughout the puernerium, as measured by changes in the
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haematocrit value, are studied in a series of normal pregnant

women, pre-eclamptic and chronic toxaemic patients. In the
normal cases, a definite increase in blood concentration ie
shown to occur during the last few days before delivery,
reaching a maximum value aﬁout the‘time of delivery. There
is rapid blood dilution during the first 7% days post partum
and after this, the blood gradually returns to normal. The
changes involve the transfer of 20 to 25% of the fluid of
the plasma from the blood into the tissues and back again.
Pre-eclamptic cases show similar changes and in addition,
there is an increase in blood conzentration ante-partum
related to the severity of the tckaemia in each case;
oedematous cases have relatively lower haematocrit velues.
The chronic toxaemic cases are found to be of 2 types -
‘those without anaemia and those with severe anaemia or
hydraemia. Those without anaemia closely resemble the pre-
eclamptic cases in their haematocrit changes while the
anasemic cases show the normal haematocrit changes about the
time of delivery but do not show any rise in values during

the puerperium. The post-partum dilution of the blood is

incressed in patients in whom there is oedema before delivery,

haemorrhage at delivery or infection in the puerperium,
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Bection V., consists of some biochemical studies in several
different conditions characterieed by severe vomiting. In
early pregnancy the most important cause of severe vomiting
is hyperemesis gravidarum. High haematocrit values, raised
plasma uric acid and urea values are found in a group of
patients suffering from severe hyperemesis; increased plasma
bilirubin occurs in a few cases. This nitrogen retention
disappears rapidly as the anhydraemia is relieved. The
severity of the clinical signs in any individual case is
found to depend on the degree of anhydraemia and the
development of Wernicke's encephalopathy. Several fatal
cases are described to illustrate the relative importance
of these two factors.

In late pregnancy, cases with severe vomiting as
their main symptom are found.to be of several different types:
they are classified in four groups.

I) Prolonged Hyperemesis:- In this group of cases the
biochemical findings are the same as those in the severe
hyperemesis cases and appear to be the direct result of the
vomiting. The changes disappear rapidly when intravenous
glucose is administered. It is concluded that these patients
are suffering from hyperemesis gravidarum which has continued
into the late months.

II) Pyelitis of Pregnancy:- In this group of cases the
characteristic biochemical findings are, & very low haematocrit

value in spite of severe vomiting, normal plasma uric acid
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and urea values except late in the disease in severe cages
when a retention of both non-protein nitrogen fractions is
found, and, in some cases, a positive immediate direct
reaction to the van den Bergh test and a slight increase in
plasma bilirubin. A very marked increase in the non-protein
nitrogen fractions of the blood is found to occur during
labour in these cases.
III) "Erythroblastosis foetalis":- Severe vomiting is
found to occur in a group of patients associated with foetal
and placental abnormalities. Plasma uric acid values are
very high and plasma urea moderately raised in each case.
Slight jaundice and raised plasma bilirubin are found early
in the disease. The etiology of the condition is not known.
IV) A miscellaneous groum:- ircluding cases of hypertensive
toxaemia, acute yellow atrophy of pregnancy and idiopathic
ones, No biochemicel findings are given for cases of this
group.

In Section VI. conditions with jaundice as a
prominent feature are dealt with. The etiology of the
slight icterus, positive van den Bergh and raised plasma
bilirubin, found in some cases of eclampsia, hyperemesis,
and pyelitis is discussed.

A fatal case of obstetric acute yellow atrophy is
described with the biochemical and pathological findings;

death in this case was due to shock and a large paraganglioma

was found at the autopsy. It is suggested that the
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"erythroblastosis foetalis" group of late vomitfing cases may
be non-fatal examples of obstetric acute yellow atrophy.

A fatal case of true acute yellow atrophy of the
liver occurring during pregnancy is next described and the
biochemical and pathological findings are given in detail.

The biochemical findings in several non-fatal
cases of delayed chloroform poisoning are recorded and the
changes during treatment are followed. The rapid improvement
which occurs in such cases following the administration of
continuous intravenous glucose i1s emphasized,

A comparison is then made between the biochemical
and pathological findings in these three types of liver damage -
obstetric acute yellow atrophy, true acute yellow atrophy
and delayed chloroform poisoning. The height of the plasma
bilirubin is found to be the hest index of the severity of
the digease. It is shown that gross liver damage does not
necessarily result in a high plasma uric acid.

Section VII. includes a short resumé of the
experimental and clinical research which has indicated a
relationship between surgical or secondary shock aﬁd adrenal
cortex insufficiency. The biochemical changes in the blood
which have been shown to result from adrenalectomy are given.
It is noted that there is a close resemblance between the
clinical condition of patients suffering from obstetric

shock and that of animals with adrenal insufficiency. Changes

in blood pressure, pulse rate, haematocrit, whole blood
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chloride, plasma sodium and urea are studied in patients
about the time of delivery and in the early puerperium.

In cases with slight or severe collapse biochemical changes
suggestive of a temporary adrenal cortical insufficiency
are found to occur; the most important finding is a fall in
plasma sodium in shocked cases. The existence of a "pre-
shock" state in some patients is suggested. Improvement
resulted in a few cases of obstetric shock after treatment

with adrenal cortical extracts.
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. The biochemical findings from all the cases quoted throughout
the work are given in detail in this section. They are grouped as

, follows:~
25
27
29
20
42
10

16

5

26

Normal cases, Nos.l to 25.

¥ild Pre-eclemptic cases, Nos.26 to 52.

%evere Pre-eclamptic cases, Nos.53 to 82.

Chronic Toxeemic cases, Nos.83 to 103.

Eclemptic cases, Nos.104 to 145.

Azoman ceses, Nos.l46 to 155.

Hyperemesis cases, Nos.l56 to 171.

Late hyperemesis cases, Nos.l72 to 174.

Pyelitis cases, Nos.l756 to 1&0.

'Erythroblastosis foetalis' cases, Nos.1l81 to 184.
Case of Obstetric Acute Yellow Atrophy, No.l85.
Case of True Acute Yellow Atrophy, No.l86.
Delayed Chloroform Poisoning cases, Nos.l1l87 to 191.

Obstetric Shock cases, Nos.192 to 217.

The results are given in tabuler form. Plesme uric acid,

end sodium and whole blood chlorides are expressed in mg. per 100 c.c.;

Plasme bilirubin is expressed in units per 100 c.c.

uree

157.
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25 NORMAL CASES

. - i - WP Y - - - -

CASE 1. Primigravida. Slightly contracted pelvis. Labour 96 hours. Delivered by forceps with no undue
haemorrhage.
L HH 8 ellle Hu. -1 09

Date.| 4/10/38{ 12/10/38 13/10/38| 14/10/38 15/10/38 {{16/10/38 {17/10/38 | 18/10/38 |19/10/38| 21/10/38
HaemU}  34% 39% 364 34.,5% 357 || 36.5% 344 33% | 36% 35%
Urie ,

hoig.| LeyR | 4.847% 6 45% T4 T 9.6v% 10.40% | Te9%% 6 3% 5.2% 4. 2%
Urea 20.54% 77.57% 10 49% | 63.% 21.%

N
Delivered 12.30p.m.
CASE 2.} Primigravida. Slightly contracted pelvis. Labour over 48 hours. Delivered by forceps with no
undue haemorrhage.
, 30/6/38.

Date.! 31/5/38 | 8/6/38 17/8/38 | 28/6/38 | 29/6/38 10 a.m. || 12.40p.m. | 3.10 p.m.| 1/7/38 | 2/7/38
Haem®| 31% 30% 31% 36 .5% 36% 38% 38.5% 37% 31% 27.5%
Urie

hosg, | %e69% | B.2q7% 5.39% | 6.59% T.k9% 7.69% |l 8.39% 8.84% . _m..?.& 6 Gy
Urea. 28.3%9% | 38.6¢% | 18.5¢%

Delivered 12.30 p.m. .

Date. }4/7/38) 7/7/38. P

Haem®, |{29.57 | 30.5%

Uri :

e .. | 8.5 4.1




N NORMAL CASES (Contd)
H/, CASE 3. Primigravida. Lebour 133 hours. Spontaneous delivery.
25/10/38.
Date. {22/10/38| 1T a.m.||3 p.m. | 8 p.m. [26/10/38 { 27/10/38| 29/10/38 3/11/38.
Haent. 33% 35% 39% | 36.5% 34% 36% 35% 38%
Urio 4.2 4.6 5.1 5.2 5.4 5.0 4.6 4.5
Acid.
Urea 26.3 28 22
Bili- 1 3.5 2.2 <1 {1
rubin.
Delivered
12.30 p.m.

CASE 4. |Primigravida. ZO,EEH. Labour 45 hours. Delivered spontaneously with moderate post-partum

haemorrhage.
4 pan. 11 a.m. .
Date. |23/9/38 Mﬂu.m‘l 38 [28/9/38 |{2979/38 | 30/9/38 | 1/10/38 |3/10/38 |5/10/38 | 10/10/38.
Heem'. | 29% | 28.5% | 20% 23% 20% | 19.5% | 19% 285 26 .5%
Urie . 5.2 5.8 8.5 9.2 7.8 6.4 4.2 4.2 3.8
Acid. .
Urea. 16 32 55 39 21

Delivered 8.30 pe.m.



NORMAL CASES (Contd)

5 p.m.

CASE b. Primigravida. Normal. Delivered spontaneously. Labour 14 hours. Slight P.P.H.
6/5/38. B
Date. | 30/4/38.| 3/5/38 |10 a.m.| 2.30 p.m.|| 3.30 p.m. 9 p.m. | 7/5/38 |8/5/38 |9/6/38 | 11/6/38.] 14/5/38.
Haem®. | 36% 38.5%| 39.5% | 4ao% 38% s3% | 307 | 28.5% | 307 | 0% 327
Uric 3.5 2.5 3.3 3.8 4.1 4.5 3.8 3.3 2.8 2.9 3.0
Acid.
elivered
3.5 pom.
CASE 6. Primigravida. Normal. Labour 31 hours. Delivered by Forceps. Moderate P.P.H. and mild
infeetion in the puerperium. .
3/8/38. .
Date. |21/7/38 {2/8/38 110 a.m. || 2 p.m. 5 p.m. T\m\um 5/8/38 (6/8/38 |8/8/38 |12/8/38.
Haenmb. 32% 32.5% 35% 33% 32% 27% 24.5% 249 23.5% 25%
Urie 4.2 5.4 7.6 8.3 8.7 8.8 5.7 4.8 3.9 3.8
Acid.
A
Delivered 1 peRe
CASE 7. Primigravida. Normal.Labour 16 hours. Spontaneous delivery.
22/3/38. .
UQ..WQ- HO B elle HN 8 M. N @ouﬂ.c *omO @.E' mcmO Hv-Hm. momo ..mvoB' NW\M\W@ N#\m\mm Nm\m\mmo
Haemt. 34% 347% 35% 39.5% 36% 38% 33% 33.5% 38%
Urig 4,3 4.7 5.0 4.3 4.4 4.3
Acid.
mwmwdwwma
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Primigravida. Slightly contracted pelvis. Labour 24 hours.

NORMAL CASES (Contd)

Delivered by foreeps with no

Nm\po\am '31/10/38

CASE 8.
undue haemorrhage.
H.“_.m.oao
Date. 6/10/38 |10/10/38| 15/10/38 |16/10/38 || 17/10/38 |18/10/38 | 19/10/38 | 21/10/38
Haem®. 34.5% 32% 33% 36% 30% 24% 24% 23 .5% 27% | 32.5%
Urie
hosd. 4.2 5.2 5.1 6.4 7.2 7.2 5.7 4.6 3.9 4.5
Bilirubin. 1.9 1.6 <1
Umww$wvoﬂ
6 p.m.
CASE 9. Primigravida. Normal. Labour 21 hours. Spontaneous delivery.
H@W¢S.
Date. 8/7/38 [IB/T/38 | 12.5 p.m.| £ p.m. |16/7/38 Q7/7/38 |18/7/38 | 20/7/38| 22/7/38.
Haem®. 34.5% | 38% 40% 37% | 32% 30% 29.5% | 30% 314
Urie 346 4.4 4.9 4.5 3.5 3.6 3.6 3.5
Acid. .
Bilirubin. 1.4 1.4 1.6 1.4 <1
A
Delivered 12.15 p.m.



162

NORMAL CASES (Contd)

CASE 10. 2nd. Para. Normal. Labour 43 hours. Delivered by forceps with no undue haemorrhage.
7/10/38.
Date. 6/10/38 W0 a.m. | 4.30 p.m | 8/10/38 |9/10/38 | 10/10/38 | 11/10/38 |12/10/38 | 14/10/38.
Haem®. 33% 36% 35% 33% 29.5% 28% 28.5% 29% 31%
Urie 4.0 5.3 5.6 6.4 6.0 5.7 5.6 5.2 4.5
Acid.
Urea. 15.5
Delivered 6.30 p.m.
CASE 11. Primigravida. Normal. Labour 20 hours. Spontaneous delivery.
1/8/38. ,
Date. 14/7/38 O p:m. |2.30 p.m.| 2/8/38 |3/8/38|4/8/38 |5/8/38 | 8/8/38 |10/8/38.
Heem®. 29.5% | 30% 29% 2% 26% 25% 25% 29% 31%
Urie 4.0 4.9 4.8 5.2 4.8 4.5 4.2 3.8 3.5
Acid.
UOH.H.Q«@WQ@. 7.30 Py
CASE 12. 2nd Para. Normal. Iabour 4 hours. Sponteneous delivery.
, 25/10/38 ,
Date. 22/10/38 | TL a.m.] 8 p.m.| 26/10/38| 27/10/38] 29/10/38] 3/11/38.
Haem®. 31% 36% 40% 36% 36.5% 36%. 37%
Uric ,
.PO“W&.. W-N Wcm..v Pao @.O PQN @QN WOP
Uree.. 18.7 19.3 18.5

“Mbelivered 6.20 p.m-.



le63.

NORMAL CASES (Contd)

Delivered 6.45 p.m.

CASE 15. Primigravida. Normal. Lebour 1% hours. Sponteneous delivery.
4/5/38.

Date. 10.30 a.m |2.30 p.m.} 5/5/38 16/6/38! 7/5/38 19/5/38.

Haen. 34% 32% 37.5% | 32% | 31.5% | 32%

Uric 4.1 4.0 5.1 | 5.5 5.1 4.1

Acigd. 1Lr

Delivered 12 m.N.
TASE 14. Primigravide. . Normal. Labour 35 hours. Delivered by forceps with no undue rmmabﬂawmmm.
24/5/38. 25/5/38
Date. 10 a.m. | 5 p.m.| 10 a.m. 12.10 p.;m.| 4 p.m. | 26/5/38 | 27/5/38 |28/6/38 | 30/5/38. |1/6/38.
Heen®. 31.6% | 31% 31% | 30.5% 30.5% 25% 26% | 24.5% | 24.5% | 28%
Urie 4.6 5.0 5.3 5.1 5.2 5.7 5.6 5.4 5.6
Acid.
Delivered 12 M.D.
CASE 15. Primigravida. Normal. Labour 13 hours. Delivered by forceps with no undue haemorrhege.
3 p.m. . .

Date. 6/10/38.] 12/10/38 __ 13/10/38 | 14/10/38 | 15/10/38 | 17/10/38 |20/10/38.

Haem®. 35% 37% 33 .5% 32% 31% 32.5% 35%

Uric 3.9 4.0 4.0 3.9 Be4 3.4 3.5

Acid.




lo4.

NORMAL CASES (Contd)

CASE 16. Primigravida. Normel. Labour 61 hours. Sponteneous delivery.
23/7/38
Date. 7/7/38 21/7/38 [} 2.5 s.m. |10 a.m. | 24/7/38 | 25/7/38 | 27/7/38 | 25/7/38.
Haem®. 35% 34% 38% 38.5% 33.5% 34% 35% 35.5%
Uric
»om-huro ch m‘N ﬁ -N.O ‘Noo mou- mqw p-w p.m
.A.

Delivered 2 a.m.

CASE 17. Primigravida. Normel. Labour 23 hours. Spontensous delivery.

Date. 23/9/38 | 11.80 M@m\mmmnmo paml  4/10/38 | 5/10/38 | 6/10/38 | 8/10/38 | 12/10/38.
Haem'. 36.5% 38% m 39.5% 39.5% 38% 34 5% 3% | _po.;mx
cwwm? 3.9 4.6 4.8 4.8 4.8 4.5 4.7 4.6
Delivered 10.30 p.m.
CASE 18. Primigravide. Normal. Labour 9 hours. Spontesnsous delivery.
10 a.m.
Date. 23/5/38 25/5/38 | 26/5/38 | 27/5/38 |28/5/38 130/5/38 | 1/6/38.
Heem®. 34% 397 34% 31% | 30.5% | 31% 52%
Urie 4.0 5.0 5.2 4.2 3.8 3.5 3.5
Acid.

Delivered 6 a.m.



NORMAL CASES (Contd)

165,

CASE 19. Primigravida. Normal. Labour 7 hours, Spontaneous delivery.
Date. 21/7/38. || 26/7/38.1 27/7/38. |28/7/38.| 29/7/38.} 1/8/38. | 5/8/38.
Haem®. 32% 39% 33% 33% 32% 33% 32%
Uric 4.5 4.4 4.6 4.1 4.2 3.9 3.5
b.ﬁu-.@.o
4
Delivered 6.50 a.m.
CASE 20. 2nd Para. Contracted pelvis. " Lebour 23 hours. Delivered by Caesarien section with no
undue haemorrhage.
Date. 7/6/38. | 17/6/38.1 19/6/38. ! 20/6/38.| 21/6/38.| 22/6/38. | 24/6/38. | 27/6/38. | 1/7/38.
Haem®. 35% 31.5% 34% 30% 27 5% 26% 23 .5% 26% 32.5%
Urio 3.8 4.4 5.7 6.4 5.0 3.9 2.9 3.0
Acid.
Delivered 8 p.m.
CASE 21. Primigravida. Normal. Labour 15 hours. Delivered spontansously.
Date. 8/3/38. || 9/3/38.}] 10/3/38. 14/3/38.
Haem®. 36 . 5% 29.5% 27.5% 30%
Uric 2.7 2.9 2.7 3.2
Acid.

Delivered 4 p.m.




NORMAL CASES (Contd)

9
Y
~
CASE 22. Primigravide. Normal. Labour 8 hours. Delivered spontaneocusly of a premature child.
Date. 8/3/38. || 9/3/38. | 10/3/38. | 14/3/38.
Haem® . 37% 31% 33% 36%
Urie 2.7 2.9 2.3 2.8
Acid. |
Delivered 4 a.m.
CASE 23. Primigrevida. Normel. ILabour 39 hours. Delivered spontaneously of twins.
25/3/38. 26/3/38. 27/3/38.
Date. 10 a.m. 2430 pem. 10 a.m. 12.30 p.m. 4.30 pem. | 11.30 a.m. Nw\w\mm.
t :
. Haem . 30.5% 29% 29% 30.5% 33% 30% 26.5%
Uric 3.9 4.1 5.5 4.7 3.3
Acid. : .
UQA%\S.@& 4.5 pem.& 4.15 pem.
CASE 24. Primigravida. Normal. Labour 6 hours. Delivered spontaneously.
Date. 20/12/37. || 2142/37. | 23/12/37.1 29/12/37.
Haem' ., 36% 42.5% 39% 38.5%
Urie 3.7 3.3 3.02 4.04
Acid. r'
Delivenidd 4 e.m.
r Hb. 617 # L% - PRI
FTaove i k . ﬁ..w _ VWM\ i = S 4




- NORMAL CASES (Contd)
9
4
CASE 28. 3rd Para. Normal. Labour 20 hours. Delivered spontaneously.

Dete. 30/11/37. 1 3/12/37. | 8/12/37. || 9/12/37 | 10/12/37. | 18/12/37. | 17/12/37. |3/1/38.

Haem'. 7% 36% 35 .5% 36% 36% 36% 41% 43%

Protein. 5.8 5.7 6.0 5.7 6.1 6.3 6.5

Uris 4,8 5.6 5.5 6.5 5.3 5.3 4.6

Acid. !
Hb. 80 79 84 88 82 93.5 85.5

Delivered 2 W.B.

SAA Y
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27 MILD PRE-ECLAMPTIC CASES
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9.30 p.m.19/3/39.

CASE 26. Primigravida. Slightly raised blood pressure, no albuminurias and no oedema. Labour T2
hours. Delivered by forceps with no undue haemorrhage.
_ 29/9/38.
Date. 21/9/38 | 26/9/38 |28/9/38 | TC e.m. 4.30 p.m.| 30/9/38 | 1/10/38| 3/10/38 |6/10/38 |10/10/38
Haem®. 35% 35% 37.5% 38.5% | 38.5% 35% 30.5% 30% 31% 31.5%
Uric 5.2 5.2 6.7 9.0 | 9.2 9.6 7.3 3.6 3.5 3.6
Acid.
Uree 39 41 18.7
Bilirubin ¢! 2.1 1.9 - 1.6 a
Delivered
Hc*m Belle
155
CASE 27. Primigravida. B.P. 100, slight albuminuria snd no oedema. Labour 86 hours. Delivered by
forceps with no undue haemorrhage.
2 pom. | 11 a.m. %M\N\um.
Date. 16/3/39 [17/8/39 | 4 p.m. | 11 a.m. | 7 p.m.}| 20/3/39 |21/3/39 | 23/3/39 | 27/3/39.
Haem®. 36% | 38.5% |39% |38.5% | 40% | 308 52% 35% 36.5%
Urio 5.4 5.6 .0 7.0 7.9 6.6 4.4 3.2 3.2
Acid. o
Ures 26 21 32 43 40 28 25
Delivered
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MILD PRE-ECLAMPTIC CASES (Contd)

145
CASE 28. Primigrevida. B.P. 100, no albuminuria and slight cedema. Lebour 67 hours. Delivered
by foreeps with moderate P.P.H.
11 a.m.
Date. 23/5/38| 28/6/38| 1/7/38 | 2/7/38 | 3/7/38 y4/7/38 }5/7/38 | 6/7/38 | 8/7/38 11/7/38.
Heem®. 36% 35.5% 38.5% 37% 38.5% 30% 24% 23% 23% 26%
Urio 3.0 5.3 6.3 6.0 8.0 9.2 6.6 4.9 4,0 3.4
Acid.
Delivered
2,30 pem.
140
CASE 29. Primigravida. B.P. 100, slight albuminuria and marked oedema. Labour 37 hours. Delivered
spontaneously.
10s ..
Date. 3/3/39 16/3/39 | 8/3/39 | 9/3/39 y 2 p.m.| 10/3/39 111/3/39| 12/3/39 | 14/3/39 | 16/3/39.
Haem® . 36% 36% | 39% |40.5% | 41% | 39.5% | 34% 345 345 39%
Urie 3.1 3.1 4.0 | 5.7 6.2 | 5.4 4.7 3.3 4.5 4.2
Acid.
Urea. 14 15 19 19 20 29 26 29 29

Delivered 10.5 a.m.
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MILD PRE-ECLAMPTIC CASES (Contd)

170
CASE 30. Primigravida. B.P. 100, No Albuminuria and moderate oedema. Labour 41 hours.

Delivered spontaneously.

3p.m. 2/3/39.
Dete. 1/3/39 {10 a.m. | 6 p.m.|] 3/3/39. 1 4/3/39 | 6/3/39 |8/3/39 |10/3/39.
Haem' . 37% 36 .5% 36% 37% 32% 31% 355% 37%
Urie 3.8 4.6 4.9 5.5 5.4 4.1 5.1 4.6
Acid.
Urea. 25 26 28 31 32 23 23 29

A
7
Delivered 3.30 ge.m.
160
CASE 31. Primigravida. B.P.110, Slight albuminuria and no oedeme. Labour 23 hours but very mild.

Delivered spontaneously of maceratid foetus.
Date. 1/11/38 18/11/38 1 16/11/38 | 17/11/38 118/11/38 | 19/11/38 |21/11/38
Haem®. 38.5% | 39% 40% 39% 37 5% 34% 35%
Urie , |

L ] L] Qm L ] m.u . L
hoid. 3.1 3.0 2 3.3 3.0 2.3
Urea. 7.5
A

anwvmwoﬂ.m 8 eMe
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MILD PRE~ECLAMPTIC CASES (Contd)

130
CASE 32. Primigreavide. B.P. 90. Moderate albuminuria and slight oedema. Labour 24 hours.
Delivered spontaneously.
11 a.m.
Date. 28/2/39| 7/3/39 ||8/3/39 ,9/3/39 110/3/39 |11/3/39 | 14/3/39
Haem®. | 34% 36% 35% | 31.5% | 297 315% 35%
Urie 3.3 4.2 4.6 | 5.1 4.7 4.1 4.5
Acid.
Urea 20 14 19 17 15
A
7°X
Delivered 5 a.m.
150
CASE 33. Primigravida. B.P.110, no albuminuria and no oedema. Labour 65 hours. Delivered by
forceps with no undue haemorrhage.
9/3/39 . .

Date. 7/3/39 18/3/39 |10 a.m. || 2.15 p.m | 10/3/39 |11/3/39 |12/3/39 |14/3/39 | 16/3/39
Haem'. | 36.5% | 37% 39% 42% 35% 32% 33% 32.5% 33%
Urie . .
Acid. 4.3 5.3 8.7 7.8 5.8 4.6 3.7 3.5 2.6
Urea. 19 26 33 42 47 27 24

livered 11.35 a.m.



MILD PRE-ECLAMPTIC CASES (Contd)

o
[
~ 150
CASE 34. Primigrevide. B.P.100. No albuminuria, and slight oedema. Labour 9 hours.
. Delivered spontaneously.
10 a.m. 3.30 pP.nm.
Date. 9/11/38 |15/11/38 | 16/11/38 {| 16/11/38 | 17/11/38 |18/11/38 |19/11/38 |24/11/38.
t
Haem . 28% 32% 33% 347 31.5% 30.5% 32% 36%
Uric
Acid. 4.9 4.5 5.1 5.1 4.6 4.0 3.7 3.5
Urea. 23.6 16.5 14
Delivered 1,10 p.m.
150
CASE 35. Primigravida. B.P. 100, Slight albuminuria and slight ocedema. ILabour 34 hours.
Delivered by forceps with no undue haemorrhage.
Date. 9/1/39 119/1/39 | 20/1/39 121/1/39 ) 22/1/39 |23/1/39 | 24/1/39 |26/1/39] 31/1/39
i
Haem®. 38% 38% | 4o a2% | 37% 28% 24% | 26.5% | 29.5%
Urie
Acid. 3.8 3.5 4.6 4.6 5.7 6.0 4.6 3.9 3.7
Urea 23 34 33 h 48 63 38 29 39

UQHW.Q.WN.AOQ. 1.30 a.m.
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CASE 36. Primigravida. B.P.100. No albuminuria and no oedema. Labour 24 hours. Delivered
of twins - one by forceps and one spontaneously. Both children still-bora.
No undue haemorrhage.
23/3/39 .
Date. 2/3/39 | 22/3/39 | 10 a.m. | 2.15 p.m.[| 4.30 p.m.|24/3/39 | 25/3/39 |27/3/39 |29/3/39] 2/4/39
Haem® . 35% 34% 38.5% 39% 35.5% 32% 27.5% | 26% 28%  |27.5%
Urie
Acid. 3.0 3.4 4.4 4.4 4.4 4.8 4.2 3.2 2.6 2.7
Urea. 19 26 37 41 56 44 20 22
A
7\
Delivered 2.45 p.m.
& 4,10 p.m.
150
CASE 37. Primigravida. B.P.100. Slight albuminuria eand oedema. Lebour 46 hours. Delivered
by forcepswith no undue haemorrhage.
22/3/39.
Date. 21/3/39 | 10 a.m. 2 p.m. | 5 p.m. | 23/3/39 | 24/3/39 |25/3/39 | 27/3/39 |30/3/39.
Haen®. 39% 37% 39% | 37.5% 33% 31.5% | 30.5% | 30% 34%
Uriec :
Acid. 4.8 T.2 7.6 7.6 6.1 4.3 3.1 3.0 2.8
Urea 33 67 76 6.1 50 44 28 44

Delivered 12 M.D.



L4.
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MILD PRE-ECLAMPTIC CASES (Contd)

CASE 38. Primigravida. B.P. 100 S8light albuminuria and no oedema. ILebour 24 hours.
Delivered of twins, internal version performed and children delivered by forceps.
There was o moderate amount of haemorrhage at delivery and the patient collapsed
after delivery. Intravenous glucose and blood transfusion given.
27/3/39.
Date. 20/3/39 110 a.m. |12.15 p.m. 112.15 p.m. }4.15 p.m. | 28/3/39 129/3/39 | 30/3/39 |4/4/39.
Haen®. 37.5% | 43.5% 40% 37% 36% 29% 27% 27% 26.5%
Uriec
Acid. 5.1 7.6 8.8 8.5 9.6 8.9 6.6 4.9 3.6
Urea 16 34 41 47 45 35 28 38
Delivered Collapsed.
12 M.D.
CASE 39. Primigravida. B.P. 130 Slight albuminuris and no oedema. Labour 18 hours.
Delivered mwoﬁ¢m50®®mww with e moderate P.P.H.
_14/3/38. .
Date 11.30 a.m. 4.30 p.m. ||15/3/38 16/3/38 117/3/38 [21/3/38
Haem®. 36% 36% 29% 26% 26% 274
Uric
Acid. 5.9 6.0 . 6.0 5.0 5.2 4.5
Delivered

11,30 p.m.
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160
CASE 40. ° Primigravida. B.P.100 Slight albuminuria and oedems. Labour 8 hours. Delivered
spontaneously. Retained placenta and severe P.P.H. Blood transfusion given.
Date. 7/3/38 8/3/38 |l9/3/38 |10/3/38 |12/3/38 {15/3/38 | 19/3/38.
Haem®. 33% 35% || 26.5% | 24% 22% 23% 30%
Urioc
Acid. 5,1 5.1 6.5 6.3 4.5 5.3 5.4
elivered
4 Pelle
145
CASE 41. Primigravida. B.P. 100 . No albuminuria and slight oedemsa. . Labour 28 hours but
very severe. Delivered by forceps with no undue haemorrhage.
Date. 7/6/38 111/6/38 yl12/6/38 | 13/6/38 | 14/6/38| 16/6/38] 20/6/38 .
Haem®, 34% 38% 34% 26 .5% 26% 28% | 30
Uric . . -
Acid. 3.6 4.9 7.2 6.4 4.0 NQN 3.2
Delivered N

4 a.m.
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Labour 17 hours.

Delivered

Iabour 2 hours. Spontensous

148
CASE 42. Primigravida. B.P. 80. No albuminurie and no oedema.
by forceps with no undue haemorrhage.
3/3/39.
Date. 1/3/39 |10 e.m. J12.15 p.m. | 4/3/39 |6/3/39 18/3/39 110/3/39.
Heem®. 36% | 38% 39% 34% 33.5% | 31% 33%
Uric )
Acid. 4.2 5.1 5.2 5.3 4.5 3.2 3.3
Urea.. 32 39 47 49 32 27 22
Delivered 10.50 a.m.
145
CASE 43. 2nd Pera. B.P. 100. Slight slbuminurie end no oedems.
delivery.
Date. 21/6/38 | 22/6/38 | 23/6/38 | 24/6/38 | 25/6/38 |27/6/38 | 21/7/38
Haem®. 36% 35% 37% 35% 32% 34% 40%
Urie . - g
Acid. 4.0 4,2 4.8 4.4 4.2 2.8 2.3

Delivered 6.45 p.m.
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: 150
CASE 44. Primigravida. B.P. 110. Slight eslbuminurie and no oedems. Labour 23 hours.
Spontensocus delivery.
19/5/38 _
Date. 11 a.m. |3.1C p.m. {16.30 p.m. | 20/5/38 |21/5/38 ;23/5/38 | 25/5/38.
Haem®. 35% 367, 34.5% 33% 329 | 30.6% | 33%
Urie
Acid. 5.2 5.4 5.8 5.2 5.2 3.9 3.4
Delivered 3.30C p.m.
145
CASE 45. Primigravida. B.P.100. Slight albuminuris end oedemea. Labour 27 hours. Premature
child. Sponteneous delivery.
17/5/38 | o
Date. % p.m. 19 p.m. j 18/5/38 |19/5/38 | 20/5/38 i21/5/38 | 24/5/38 | 27/5/38
Haem". 39.6% | 41% 36.5% | 30.5% | 28.5% | 29.5% 32% 33%
Urie )
.».Ouaynw.- 4.3 p.w 4.7 *om moo mo—ﬂ WON moN
Urea 18 22 24
%

Delivered 1.25 a.m.
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CASE 46. Primigravide. B.P. 80 Slight albuminurie and oedems. Lebour 17 hours. Spontaneous
delivery with slight P.P.H. Mild infection in puerperium.
21/11/38 .

Date. 20/4/38 [10 a.m. |P p.m. 14.30 p.m.| 22/4/38 128/4/38 | 256/4/38 l28/a/38 b/5/38.

Haem®. 29.5% 34% 31% 30.5% 21.6% | 16.5% | 16.5% | 18.5% | 21%

Uric

Acid. 5.4 5.8 6.8 6.9 6.8 6.0 4.8 5.1 3¢5
Bilirubin.} 1.5 2.6 2 1.6
Delivered
1.10 Pelle
145
CASE 47. Primigravida. B.P. 100. Slight albuminurie and oedema. Labour 20 hours. Spontaneous
Qmww4oﬂ%.

Date. | 17/1/38 {21/1/38 |9/2/38 §10/2/38 |11/2/38 |14/2/38| 18/2/38

Haem®. 34.6% | 35.5% | 37% 347 32 .5% 29% 32%

Hb. 71.5 75 78 71 64 59.5

Protein 5.3 5.8 6.0

Urie

Acid. 4.6 5.0 TaT 6.8 5.4 4.8 3.7

Delivered 2 pem.
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160
CASE 48. Primigravida. B.P. 112. Slight elbuminuria end ocedeme. Labour 23 hours. Spontaneous
delivery.
Date . 16/2/38 |} 17/2/38 | 18/2/38 | 21/2/38 | 23/2/38 | 25/2/38.
Haen®, 33% 36% 33.5% 33.5% 37% 35.5%
Uric
Acid. 4.7 5.3 4.7 4.0 4.3 4.50
Urea. 19.4
Delivered
2 a.m, SRS
140
CASE 49. Primigravida. B.P. 90. No albuminuria and slight oedema. Labour 14 hours. Spontaneous
delivery.
23/4/38.
Date. 10 a.m. |12.50 p.m. | 4.50 p.m. |24/4/38 | 25/4/38 | 28/4/38.
Haem®. 27% 28% 27% 26% 23% | 24.5%
Uric 4.2 5.2 4.5 4.2 3.6 | 3.4
Acid. PM ,
Delivered

2.20 pom.



MILD PRE-ECLAMPTIC CASES (Contd)

145
CASE 50. Primigravida. B.P. 100. Slight albuminurie and no oedema. Labour 12 hours.
Spontaneous delivery. . o

180.

oMl

Date. 1/3/38 |i %w\% 3/3/38 |7/3/38 9/3/38.

t
Haem . 31% 35.5% 29% 26 .5% 27%
Uric
Acid. 4.3 4.2 4,1 4,5 3.7
Delivered
2 pem.
140

CASE 51. 2nd Paras. B.P. 112, Slight albuminuris esnd oedems. Lebour 18 hours. Delivered
by forceps with moderate P.P.H.

Date. 24/1/381l 25/1/38 | 26/1/38 |28/1/38, 2/2/38

Haem'. 29.5% 28% 25% 25% | 28.5%

Hb. 52.5 48 43.5 43 50

Protein. 7.5 7.4 7.1 6.9 6.7

Uric Acid. | 4.6 5.96 5.3 4.9 4.1
anwﬂmuon

4 woﬁwo
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131.

138
CASE b2. Primigravida. B.P. 90, Slight albuminuria and very slight oedema. Labour 10 hours.
Spontaneous delivery.

10 a.m. ;, 2 pem.
Date. 22/2/38 |l22/2/38 23/2/38 24/2/38 26/2/38.
Heem®. 37% 419 345% 34% | 3%
Urie :
Acid. 5.3 5.0 5.6 4.2 4.1
Delivered : .ﬂ oowd
12.30 pem. ) S
: g2 £ Lo { Ot

A R L .
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CASE 63. Primigravida. B.P.112. Slight albuminuria and marked oedema. Lebour 96 hours. Delivered
by forceps with slight P.P.H. Infection in puerperium due to haemolytic Streptococci.
14/6/38. - 15/6/38.
Date. 10/6/38 |12/6/38 | 13/6/38 | 10 a.m. [8 p.m. {10 e.m.J12.10 p.m.|3 p.m. |16/6/38 [L7/6/38|18/6/38 |20/6 /38
Haem®. 38% | 36.5% 35% 36%  |37% 31% | 36% 35% | 30% 26% 26% | 24%
Uric 3.6 (4.8 6.0 7.7 9.1 9.6 9.8 10 8.4 5.2 4.0 |3.5
Acid.
Ures. 30 88 94 57 41
Bilirubin. .5 2.4 2.8 2.8 3.8 3.6 2.4 1 36
Delivered
12.5 Pl
200
CASE 54. Primigrevida. B.P.TI0. Moderste albuminuria and oedema. Labour 47 hours. Delivered by forceps
with no undue hsemorrhage.
10a.m. 4p.m. 16/7/38. : ‘
Date. 11/7/38113/7/38 15/7/38115/7/38]10 a.m.||1.30 p.m.|5 p.m.}17/7/38]18/7/38119/7/38]20/7/38| 22/7/38
Haem. . 33% 37% 38% 41% |41.5% 37% 39.5% | 34.5% | 30.5% 29% | 30.5% | 32%
Uric Acid. 6.8 7.1 8.1 8.0 |9.1 9.2 9.3 10.4 | 9.1 7.3 | 5.8 4.6
Urea 27 30 50 73 60 36.5
Delivered 12.50 p.m.
Date. 25/7/38 |28/7/38
Haem®. 30.5% | 31.5%
Uric Acid 4.8 3.7
Urea.
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Delivered 12 M.D.

Trensfusion
300 c¢c blood.

CASE 65. Primigrevida. B.P. 180
100 Gross slbuminuria and moderate oedema. ILabour 48 hours.
spontaneocus delivery.
5/5/38 6/5/38
Date. 10 e.m. |4 p.m. | 10 p.m.| 6 a.m. |10 a.m. |7/5/38 {8/5/38 |9/5/38 | 11/5/38 | 13/5/38 |18/5/38
Haem' . 32% 40% 417% 44% | 43%  |34.5% |32% 30% 32.5% | 35% 35%
Urio 5.4 5.0 6.3 7.4 7.8 6.4 4.8 3.9 3.8 3.9 4.0
Acid.
Urea. 15.8 34
Delivered 4.45 a.m.
150
CASE 56. Primigravida. B.P.11C. Moderate albuminurie and gross oedema. ILabour 6 hours. Delivered
by forceps with slight P.P.H. Mild infection in puerperium. Blcood transfusion given
for ansemia on fourth day post-psrium.
18/5/38. ‘
Date. 17/5/38 |10 e.m.jj12.5 p.m. |4 p.m. | 19/5/38 | 20/5/38 |21/5/38 || 23/5/38 | 30/5/38 | 10/6/38
& ‘
Heem . 24.5% 27% 26.5% 22% 17.5% 15% 15% 19.5% |  22% 19%
Urie 5.2 6.4 | 6.7 6.9 6.4 6.0 4.7 3.7 3.3
Acid.
Uresa. 13.5% 22.3 25
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160
CASE 57. Primigrevida. B.P. 110. Moderate albuminuria and slight oedema. ILabour 27 hours.
Delivered by forceps with no undue haemorrhage.
HO BelMe

Date. 25/10/38 | 28/10/384 3 p.m. |}29/10/38| 30/10/38| 31/10/38 | 1/11/38] 5/11/38] 8/11/38

Haem® 34% 36% 37% 33% 31.5% 30% 33% 35% 35%

Uric 6.2 8.0 7.9 8.2 6.8 5.5 3.9 3.5 3.3

Acid,

Urea. 22.8 31 \L 36.5 16 17

Delivered
4.20 pom.
184 3
CASE 58. Primigravida. B.P. 70 Moderate albuminuria and no ocedema. Iabour 4 hour. Spontaneous
delivery.

Dete. 16/1/39{19/1/39|25/1/3911/2/39| 6/2/39 ||1/2/39]| 8/2/39|9/2/39) 10/2/39|11/2/39| 13/2/39] 16/2 /39| 17/2/39
Haem®. 38% 39% 38% 39% |40.6% || 45% | 40% | 38% | 37.5% | 39% 42% 41.5% | 44%
Urie 7.1 8.0 6.6 6.2 | 7.2 fl7.4 | 7.4 | 7.8 | 7.8 7.6 7.0 6.2 5.4

ecid.
Urea. 38 30 26 18 18 38 38.6 | 39 28 29 31 32 28.5

Umwmwwwoa 4,15 a.m.

Date. 20/2/39.
Haemt. 44%

Uric Acid 4.6 )




SEVERE PRE-ECLAMPTIC CASES (Contd)
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150
CASE 69. 2nd Para. B.P. I10. Gross albuminuria and no oedema. ILabour 4 hours. Delivered
spontaneously of twins.
2.15 pem. :
Date. | 30/9/38 8/10/38 |24/10/38 || 25/10/38 ]26/10/38] 27/10/38| 28/10/38 | 2/11/38
Haem' . 34% 32% 36% 38% 35% 31% 33% 38%
Uric 6.0 5.6 5.7 6.8 7.4 6.9 6.6 5.0
Acid.
Urea. 39 34 29 31
A,
Delivere
6.30 a.m.
120
CASE 60. Primigrevida. B.P. 70. Gross albuminuria and cedeme. Labour 10 hours. Delivered
spontaneously of a premature still-born child.
Date. |30/1/39 1 81/1/39 |1/2/39, 2/2/39 | 6/2/39 || 7/2/39 18/2/39 | 9/2/391 11/2/39| 15/2/39 | 22/3/39
, i , .
Heem®.| 28.5% | 29% 30.5% | 31.5% | 27.5% __ 31% | 31.5% |30.5% | 29% 33.5% | 33%
Urie
Acid.; 6.6 6.7 6.6 6.6 5.3 4.5 4.3 4.1 2.9 3.3 3.5
Urea. 46 36 39 18 18 12.3
Delivered

7 a.me
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CASE 61. Primigravida. B.P. 120. Marked albuminuria and oedema. Labour 4 hours. Delivered
spontaneously. v
19/6/38.
Date. 13/8/38]14/6/38|15/6/38 [16/6/38|17/6/38118/6/38 |i2.5g.m. 11 a.m.|20,/6/38|21/6/38 R2/6/38|24/6/58 |284/B
Haem® . 33% 35% 37% 35% 36% 38% 31% 32% 31% 30% 28.5% | 31% 35%
Uric 6.4 6.0 6.0 6.8 7.6 6.1 6.0 6.0 5.4 4.8 3.9 3.9 3.9
Acid.
Urea. 29 29.3 46 29.5
Delivered 10.45 p.m.
150
CASE 62. Primigravida. B.P.1l10. Moderate albuminuria and slight oedema. Lebour 12 hours. Spontaneous
delivery.
Date. 16/3/39] 18/3/391| 20/3/39| 21/3/394, 22/3/391 23/3/39) 24/3/39 | 25/3/39 127/3/39) 29/3/39.
Haoem®. 35% 33% 32.5% | 34.5% 37% 34% 33% 32.5% 36% | 35%
Uric 8.1 6.8 5.7 5.8 6.4 6.4 5.9 4.6 5.7 | 5.6
Acid.
Urea. 35 28 17 26 35 37 33 29 30

Delivered 4 a.ms
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CASE 63. Primigravida. B.P. 120. Marked albuminuria and gross oedema. Labour 21 hours. Delivered
by forceps with no undue haemorrhage. Albuminuria and oedems inoreased for 2 days
after delivery.
23/6/38 :

Date. 22/6/38 | 10 a.m.J| 11 a.m.] 3 p.m.| 24/6/38| 25/6/38 29/6/38! 18/7/38
Heem®. | 30.5% | 34% 35% 37% | 30.5% | 31.5% | 4% | 37%
Uric

Acid. 5.1 8.5 6.9 6.0 6.8 7.3 4.8 4.3
Urea. 21 47
Bili-

rubin. .5 i 1.5 2.8 1.8

7X
Delivered
10.40 a.m.
150
CASE 64. Primigravida. B.P. 105. Gross albuminurie and slight oedemm. Labour 48 hours and very
. severe. Delivered by forceps with no undue haemorrhage. Mild infection post-partum.
13/10/38. 10a.m.

Date. | 4/10/38 | 7/10/38 |10/10/38 | 12/10/38} T1 a.mJ & pomd4 14/10/38l15/10/38) 16/10/38]17/10/38 18/10/28
mmmsd. 26% 24% 25% 25% 27% 26% 27% 20% 17.5% 16.5% | 17.5%
Uric

Acidg 5.7 5.9 6.4 6.0 8.0 8.5 10.8 12.4 10.4 8.6 5.0
Urea. | 24 22 - 89 ,FWHm 106 57 40

: Delivered
U
Date.  Haem®. Acid  Urea. 10.30 p.m.
2I/T0738  18% 2.2 31
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140
CASE 65. Primigravida. B.P. 110. Marked albuminuria and no oedema. Labour 86 hours - severe
vomiting during labour. Delivered by forceps with moderate P.P.H.

7/1/39.
Dats. 28/12/38 |6/1/39 T.30 a.m. |10 a.m.| 8/1/39 19/1/39 110/1/39] 12/1/39 | 19/1/39.
Haen®. 32% 347 | 28% 22% 19% 20% 18% 20.5%
Uric 6.0 10.7 | 12.1 11.0 11.7 | 6.3 4.3 3.7 1.8
Acid.
Urea. 30 81 77 94 104 87 51 36 32
Urine 14 loz. 50z, 30z. 1%z 420z 13 ozl
\
Delivered
H. S el
180
CASE 66. Primigravida. B.P. 100. Slight albuminuria end marked cedema. Lebour 32 hours.
Spontaneous delivery. Mild infection in the puerperium. o
23/4/38
Date. 10 a.m. [3 p.m. ||2.45 p.m.| 24/4/38 | 25/4/38 | 26/4/38 | 28/4/38 | 31/4/38 |4/5/38.
" L
Heem . 32% 32% 29% 23% 20% 17.5% | 17.5% 19% 19%
Uric
Acid. 7.2 8.3 6.1 6.9 7.2 6.6 4.2 4.6 5.2
Urea.
Bilirubin | 3.4 4.4 2 1.4 fee : o
Delivered

4.20 p.m.
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150
CASE 67. 2nd Para. B.P.1I20. Slight elbuminuria snd merked oedema. Labour 4 hours. Spontaneocus
delivery.
Dete. 3/2/39 | 4/2/39 || 6/2/39 |7/2/39 18/2/39 |10/2/39 |13/2/39.
Haem . 38% 42% 42% 35% |34.5%2 | 35% 40.5%
G.H-M.O m.o m.o @om m.m m-w p.u. mop
Acid.
Urea. 34 36 33 29 23
Urine 8oz. '8 4o0z.
Delivered
5/2/39 at
12 M/m
165
CASE 68. Primigravida. B.P.I00. Moderate albuminuria and oedema. Labour 14 hours. Spontanecus
delivery.
10.16a.m.,, 3.30p.m.
Dete. 8/11/38 | 10/11/38 | T1/11/38 |I1/T1/38 | 12/11/38 | 13/11/38 | 14/11/38| 16/11/38| 13/11/38
mm.mﬁd. 36% m 39% 39% 32% 29% 30.5% 31.5% 31.5%
&0
Uric 28
Acid. 5.0 o o 6.0 6.3 5.7 5.5 4.8 3.7 3.6
« g
wi O
Urea. a7 g 32 45 28 31 27.3

Delivered 11.30 a.m.
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CASE 69. Primigravida. B,.P. 120. Marked albuminuria end slight oedema. Labour 16 hours.
Spontaneous delivery.

X : 10 a.m.

Date. 24/2/39 | 27/2/39 || 28/2/39 | 1/3/39 12/3/89]| 3/3/39 | 6/3/39.
mmmad. 39% 43% 39% 35.5% |33.5% | 33.5% 36%
Uric 4.0 5.7 6.2 5.9 4.7 3.4 3.8
Acid.
Urea. 20 32 29 24 32 28 27

—7A

Delivered 8.30 a.m.
200 _ :
CASE 70. Primigravida. B.P.120. Slight albuminuria and no oedema. Labour 38 hours. Spontaneous
delivery. 10/8/38.
Dete. 26/7/38 128/7/38 | 9/8/38 | 10 a.m. |12.50 p.m.||3.50 p.m.} 11/8/38 | 12/8/38| 13/8/38.
+ ’ o .

Haem . 30% 33% 36% 38% 36% 35% 32.5% 31% 31.5%
Uric 5.2 4.6 6.0 6.8 6.8 7.3 5.6 5.0 3.5
Acid.
Bilirubin 1.1 2 {1
Urea. ‘ 36 I

elivered
HN -GW @ oMo



I SEVERE PRE-ECLAMPTIC CASES (Contd)
AN 158
~ CASE 71l. Primigravida. B.P. 98 . Slight albuminuria and no oedema. Labour about 86 hours.
Delivered of macerated foetus after craniotomy. Moderate P.P.H.
22/3/39. .
Date. 21/3/39 , 10 a.m. 4.50 p.m.| 23/3/39 |24/3/39 |25/3/39] 28/3/39.
HEaem®. 36% 36% 33% 24% 245% 26% 27%
Uric 5.4 6.6 7.2 9.6 6.6 4.6 4.2
Acid.
Urea. 15 23 “ 30 64 40 30 26
A
Delivered 12 M.D.
152
CASE 72. Primigravida. B.P. 100. Moderate albuminurie and no oedema. Labour 23 hours. Spontaneous
delivery of a still~born child.
Dete. 11/1/39. | 13/1/39. | 25/1/39 17/2/39 | 10/2/39 |13/2/39 |14/2/39 115/2/39 |17/2/39.
t
Hoem . 43% 43% 437% 42% 42% 39% 41% 38% 40%
Uric 6.8 6.3 6.9 6.6 7.8 6.6 6.1 6.2
Acid.
Urea. 32 27 29 33 kuk 28 21 22 28
Delivered
10.30 p.me.
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SEVERE PRE-ECLAMPTIC CASES (Contd)

170
CASE 73. Primigravida. B.P. 120. Moderate albuminurie and oedems. Labour 24 hours.
Spontaneous delivery.
Ho.wmm.a. 2
Date. 30/5/38 |6/8/38 | 21/6/38 | 23/6/38 | 24/6/38 | 25/6/381| 26/67/38 26/6/36 | 27/6/38 | 28/6/38
Heemt. | 32.5% | 324 | 35.5% | 6% | 35.5% | 37% 37% 35% 29% 28.5%
Urie 4.4 4.8 4.6 4.6 4.7 4.6 4.7 4,9 5.0 5.6
Acid. .
Delivered
26/6/38
10.10 a.m.
Date. 29/6/38 |1/7/38 14/7/38
Haem®. 30% 28% 33%
Uric
Acid. 4.8 4.8 4.6
180
CASE 74. Primigravida. B.P. 120. Marked. albuminurie and cedema. Lebour 38 hours. Delivered
Sponteneously.
| 11 a.nm. 15/11/38
Date. 1/11/38] 10/11/381 11/11/38 | 18/11/38! 14/11/38 10 a.m.| 4 p.m.}|16/11/38{17/11/38 (18/11/38
Haem®. 35% 35% 33.5% 38.5% 34% 38% 39.5% If 34.5% 31% 29%
Uric 3.5 4.7 4.8 5.4 6.2 6.6 |6.5 6.7 4.4 4.2
Acid. .
Urea. 13.7 30 29 38 | 31.6 14.5
Worse. Delivered 5 p.m.
Date. 19/11/38 23/11/38 P
Heemt. 29% 20.5%
Uric Acid. : 2.3




193.

SEVERE PRE~-ECLAMPTIC CASES

150
CASE 76. Primigravida B.P.100. Moderate albuminurie and ocedema. Labour 23 hours. Sponteneous
delivery.
9/2/39.
Dete. 3/2/39 10.85 a.m.] 3.80 p.m. | 10/2/39 11/2/39 ,13/2/39 | 16/2/39 | 21/2/39.
Haem'. 33% 36% 37% 32% 28% 31% 35% 35%
Uric 5.8 6.4 7.0 6.1 5.3 3.7 3.8 3.9
Acid.
Ures. 17 30 36 31 15 29 32

CASE 76. Primigravida. B.P.120. Marked albuminurie end oedema.

4
Delivered 1C.30 a.m.
160

delivery of a complete miscarriage.

Lebour 3 hours. Spontaneous

Date. 29/9/38 130/9/38 ; 1/10/38 ;13/10/38 14/10/38 5/10/38 |7/10/38 | 10/10/38 | 14/10/38
Heem®. 39.5% | 4o% 39% 36% 34.5% 34% 32% 33% 2%
Uric 4.6 4.5 5.1 5.2 4.0 3.6 3.3 2.8 3.0
Acid. .
Delivered
3/10/38 at

.NoWO e,

(Contd)



L7%.

SEVERE PRE-ECLAMPTIC CASES (Contd)

190
CASE 77. Primigravida. B.P. 140. Slight albuminurie. and no oedems. Labour 1 hour. Sponteneocus
delivery.
Date. 31/5/38 ||1/6/38 |2/6/38 | 4/6/38 |6/6/38 |8/6/38 | 11/6/38.
Haem®. 40% 44% 39% 32% 34% 37% 39%
Urie 6.4 6.2 6.1 5.6 4.3 4.0 4.0
Acid.
Delivered 2.30 a.m.
236 .
CASE 78. 2nd Para. B.P, 166. Moderate albuminuria end no oedema. Labour 6 hours. Spontaneous
delivery.
Date. 16/2/38 |22/2/38 | 25/2/38 || 28/2/38 | 1/3/38) 2/3/38 |4/3/38.
Haem®. 36.5% | 39% 37% 40% 37.5% 34.5% | 33%
Uric 5.3 4.4 4.7 5.4 4.9 4.6 3.8
.D.Ow.@.. ’ LT
Delivered

28/2/38 12.30
. . ﬁ.oso
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SEVERE PRE-ECLAMPTIC CASES (Contd)

200
CASE 79. 2nd Para. B.P. 110. Moderate Albuminurie and oedemas. Labour 12 hours. Sponteneous
delivery.

Date. 10/1/38 |12/1/38 ||13/1/38 | 14/1/38 | 15/1/38 | 17/1/38 | 19/1/38.
Haem®. 39% 41.5% 30% 23% 245% 23.5% 24%
Hb. 76 83 56 45.5 47 46 47.5
Protein 6.07 6.28 4.6 4.6 5.0 4.9 5.8
Urie
.PQWPQ.. mom m.m m-m Q.o m.% mo.N NCN
Uresa. .60 .27 17.4 18.2 34
A
Delivered
l a.m.
180
CASE 80. Primigravide. B.P. 120. Moderate albuminuria and slight cedema. ILebour 14 hours.

Sponteneous delivery with a moderate P.P.H.

Date. 4/3/38 19/3/38 | 11/3/38 § 12/3/38 ,,14/3/38 | 15/3/38 |16/3/38 | 18/3/38 | 21/3/38.
Haem®. 31.5% 31% 31.5% 33.5% 23.5% 22% 23% 23% 25%
Uric

Acid. 7.4 9.7 8.3 9.7 10 8.9 8.3 747 6.3
Ures.. 53 55 46 37 33
Protein. 8

Delivdred 18/3/38
6 peme.



)
N
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SEVERE PRE-ECLAMPTIC CASES (Contd)

170
CASE 8l. Primigravida. B.P. 110 Gross albuminuris and oedema. Labour 48 hours. Delivered by
forceps with moderate P.P.H. Mild infection in puerperium.
4/12/37 ;

Date. 10e.m.|6 p.m.} 5/12/37 w\wm\wq 7/12/378/12/37,9/12/87) 11/12/37 {13/12/37,16/12/37 |21/12/57 |3/1/38
Haem'. | 20.7% | 20% 24% |24.5% || 20.6% | 19% | 19% 20% 18.5% 18.5% | 19.5% | 27%
Protein | 6.6 6.6 7.0 17.0 5.8 5.95 | 6.0 5.3 5.0 6.25 6.1 6.56
Uric

Acid. | 6.4 6.2 6.5 9.4 9.9 8.1 6.5 6.4 4 3.8 3.1 4.0
B.Ures. 37.2 |51.4 || 67.2 51.2 | 33.2 25.6 18.7 26 24

N
Delivered 10.30 p.m.
260
CASE 82. Primigravida. B.P. 120. Moderste albuminuria and marked oedema. Labour 3 hours.
Spontaneous delivery with no haemorrhage.
Date. 2/7/38|6/7/38 |13/7/38 leo/7/38| 25/7/58 |28/7/38) 30/7/58 |1/8/28 |2/8/38 |4/8/38 |5/8/38] 8/8/38 |11/8/38
Haem' . 35% | 38.5%| 38% 41% 41% 42% | 39% a0%  |{30% 23% | 23% | 23.5%| 24.5%
Urie 7.6 | 6.2 | 4.9 | 3.8 | 4.1 4.5 4.9 |5.3 |l7.e | 6.3 | 5.4] 4.0 | 2.0
Acid.
Uree 27 16,5 17 'S
Delivered

8 Poelle
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20 CHEONIC TOXAEMIC CASES.
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170
CASE 83. 4th Para. E.P. .Mhl Moderate albuminuria and gross oedema. Labour 13 hours.
Delivered by Wm%omwm with no undue haemorrhage.
12/12/38 Zﬁmmmm, |
Date. 6/12/38 10.30 a.m.; 2.30 pum.j 10 e.m. | 12.15 p.m. {|4.45 pemy 14/12/38 | 15/12/3817/12/38|19/12/38 |
b 22
. i p ’ i
Haen®t | 37.57| 3% 37% | 39% | B39.54 33% 249, 23 4 5% 245 255
Uric M " i
‘PIOMQ- hu‘u. mo.\\ mn@ mom mim q .Nao .N.N m'..w mom %QH
Trea. 17 15 17 52 32 19
L L S , — e e e
Delivered 2.30 p.m.
230 . :
CASE 84. ¥th Parg. B.P. YTy Moderate albuminuria and gross oedema. Labour 14 hours. Spontaneous
delivery. .

Date. R7/5/38|30/5/38] 31/5/38 | 2/6/38] 3/6/38 || 4/6/38 1| 5/6/581 6/6/38 i7/6/38} 8/6/38] 10/6/38 | 14/6/38 N8/6/58 .

a , P S N - -
Heem®. 43% 44,59 ¢ 46% AT 45% 4% 43 42% 40.5% 39% 41.5% | 43% 42%
Urie 5.7 5.6 | 5.4 6.4 6.4 6.6 | 6.0 | 5.7 6.0 5.6 5.2 | 5.6 | 4.7
Acid. {

i

Urea. 26.5 38 21

Delivered 5 a.m.




174,

CHRONIC TOXAEMIC CASES

(Contd)

CASE 85. ‘mua.mmwm. B.P. Wmm . No albuminuria and no oedema. Labour 14 hours.
3/6/38 ,

Date. 25/5/38 19.30 a.m.] 1 p.m.; 4/6/38| 5/6/38 | 6/6/38 | 7/6/38 |8/6/38.
Haem®, 29% 33% 30 5% 32.5% | B1% 30.5% | 30.5% | 32%
Uric

Aoid. 4,9 5.8 6.8 7.0 6.0 5.5 5.2 4.4
Urea. 27.6 39.3 39.3 37,3

(4
Delivered 12 M.D.

CASE 86. 6th Para. B.F. W%m.. No albuminurie and marked oedema. Labour 26 hours.
Date. QmNmm 10/5/38 | 12/5/38 ||13/5/38] 14/5/38 | 17/5/33 | 19/5/38 | 24/5/38.
Heem®. | m&pc| se.s7 | cww | osm | sat | 2e | 32.5%
Uric 7.3 7.3 8.5 8.2 6.8 4.6 g2 | 4.0
Acid.

Urea. 50.3 13
A
/\ ,
eMe

© Delivere

d 630 a

Spontaneous delivery.

Spontaneous delivery.



127.

CHRONIC TOXAEMIC CASES (Gontd)

No albuminuria and no oedema. Labour 56 hours. Delivered by °

Previous eclampzia.

CASE 87. 6th Para. B.P. wmw .
forceps with bwu.mumsm haemorrhage.
N'”ngo,
Date. 16/1/39 ]1841/39 |[19/1/39 | 20/1/39| 21/1/39 |23/1/39 | 26/1/39.
Haem®, 417 43% 3% 367 37 37% 397
Uric
Aoid. 4.7 Te4 7.8 TeT 6.0 6.0 3.7
Urea. 22 57 75 76 48 44 44.8
Delivered 4 p.m.
CASE 88. 2nd Para. B.P. 124, No albuminuria and slight oedema.
4 hours. mwommmbaocm delivery.
Date. 28/2/39 | 7/3/39 ||8/3/39} 9/3/39] 10/3/39 | 11/3/39 | 13/3/39
Haem®. 33% a% || a2% | 39% 37 | 37.5% 0%
Uric .,
Aoid. 4.2 4.4 4.4 | 5.1 4.5 4.3 4.6
Urea. 20 19 qrmu. 21 27 28 28

Delivered 11.30 p.me.

Labour



200.

CHRONIC TOXAEMIC CASES (Contd)

170
CASE 89. 4th Para. B.P. 110. Slight albuminuria and oedema. Labour 9 hours. Spontaneous delivery.

8 oMo
Date. 8/6/38| 13/6/38 |14/6/38 ||15/6/38 | 16/6/38| 17/6/38| 18/6/39 21/6/38.
Haem®, 28% | 28.5% 327 35% 28% 2% | 28%| B0.5%
Urio 4.6 | 4.3 5.2 4.6 4.2 3.8 3.9

Acid. 4t4

Delivered 1 a.m.

140
CASE 90. 4th Para. B.P. 90. Slight albuminuria and oedema. Labour 3 hours. Spontaneous delivery.

Date. 10/2/38 |[14/2/38 | 15/2/38| 17/2/38| 21/2/38.

Haem®, 28.45% 30% | 29.5% | 28.5% | 29.5%

.G.HOM.O ¢ o h”.,

Acid. 345 4.0 | 4.5 | 4.2 4.6 |
Urea. 18.2

Delivered 13/2/38
at 10 p.m.



RO1.

C TOXAEMIC CASES (Contd)

CHRONI
150 :
CASE 91. 3rd Para. Be.P. 80. 8light albuminuria and gross oedema. Labour 6 hours. Delivered
by forceps because of marked maternal distress. Moderate P.P.H. .
Date. 17/3/38 | 18/3/38 | 19/3/38 || 21/3/38 | 22/3/38 | 23/3/38| 24/3/38,
Haem®, 27.5% | 27% 29% 23% 20% 21% 21%
Urio
Acid. 4,1 4,3 649 10.1 9.8 7.0 546
Urea. 18.5 14.3 mﬁlmm.m 50 28
Deliversd
20/3/38 8 p.m.
120
CASE 92. 2nd Para. B.P. 70. Gross albuminuria and oedema. Labour 20 hours.
by forceps with no undue haemorrhege.
Date. 11/3/38} 12/3/33 14/3/38| 15/3/38 |16/3/38| 18/3/38| 21/3/39 24/3/38
Haem®, 31% 26% 297 30% | 30.5% | 29.5% | 30.5%| 31%
Uric | ,
Aoid. 5.9 8.6 4.3 3.6 3ed 2.4 1.5 2.9
Urea. 30 50 28.5 2549 ,
Delivered

10.30 Pele

Delivered




R02.

CHRONIC TOXAEMIC CASES (Contd)

210
CASE 93. 5th Para. B.P. 80. Gross albuminuria and oedema. Labour 11 hours.
Date. 24/1/38 | 26/1/38 | 28/1/38 | 29/1/38 | 31/1/38| 2/2/38| 4/2/38] 8/2/38l
Haem®., 28% 27% 24% 22% 20% | 17.5%! 1674 18.5%
Hb. 62.5 60 50 44.5 40.5 35 | 3l.5 38
mqo.ﬁmws- m.m m.m mlu- mo,.w mcuw Pow m.m m'm
Uric ‘
hoid. 796 6.7 10.6 9.5 8.3 7.4 | 7.6 6.9
Urea. 135 208 208 186 163 96 54
Bilirubin ; 6.2 1.5
180 :
CASE 94. 3rd Para. B,P. 100. No albuminuria and slight oedema. Labour 18 hours. Spontansous delivery.
Date. 5/10/38 | 7/10/38 ﬁ 10/10/38] 11/10/384 17/10/38
Haem®. 33.5% 34% 27.5% 24% 29 5%
Hb. 68 68 || 56 48,5 69.5
Protein. 6456 644 5.9 5.9 6.9
Uric
[ ) L] m. L] .u
Aoid 2.48 2.5 0 3.3 3
R.B.C. m.mmogﬁ 3,480,000
, ‘ L
Delivered

9/10/38 at 11 p.m.

Complete miscarriage.



RO3,

CHRONIC TOXAEMIC CASES (Contd)
210
CASE 95. 3rd Para. B.P. 100. No albuminuria and no oedema. Labour 8 hours. Spontaneous delivery.
Date. 16 18 @ 20 22 24 g 25 27 30.
t
t
Haem®. 36 | 41.8% 1 4% | B7.5% um.mi 36.5%| 34.5%1 B7.5
: t
Hb. 83.5 | 86.5 | 87.5 | 78.5 74.5 M 71.5 | 178.5
Urie 4,09 | 3.92 | 3.92 | 3.6¢ | 3.5 | 3.1 3.58 | 3.5
Acid. _ '
Protein. 6.4 6o6 | 6.44 | 6.88 | 6433 | 6.56
Urea. 34.2 | 27.5 Mmm. 27.4 | 1e
- A
Delivered
10 pem.
180 :
CASE 96. 10th Para. B.P. 100. Gross albuminuria and moderate ocedema. Labour 3 hours.
‘ Spontaneous delivery.
Date. 21/4/38) 22/4/38|) 24/4/38| 25/4/38 | 26/4/38 | 28/4/38 | 50/4/38.
: , w ,
!
Haem®. 34% 33% || 367 337 31% 31% 33%
Uric 5.2 6.4 || 5.4 5.9 5.2 | 4.4
Acid !
Urea. 13.7

Delivered 23/4/38
at 9.30 Ppem.




204,

CHRONIC TOXAEMIC CASES (Contd)

Previous eclampsie.

140
CASE 97.  4th Para. B.P. 90. Slight albuminuria and oedema.
Spontaneous delivery of a still-born child.
Date . 10/2/38 p\m\uﬂ, 8/3/38 | 9/3/38 1 11/3/38| 15/3/38.
Haem®, 35% 35% a5% | 39% 38.5% 38%
Urio
hoid. 3.1 3.7 3.8 ! 4.6 4.2 3.6
Urea. 15.3
. -
Delivered 8/3/38
at 2 a.m,.
170
CASE 98. 3rd Para. B.P. 100 . Moderate albuminuria
, 12,30 pym. :
Date. 22/2/38 | 4/3/38 [B875/38 1 9/3/38 | 10/3/38 | 12/3/38 | 15/3/38.
Haem?, 32% 33% & 39.5% | 34% 32% 33% 36%
Uric .
roid 2.2 247 3.1 3.7 3.8 342 3.1
/
Delivered

8/3/38, 12.30 a.m.

Labour 4 hours.

and no oedema. Labour 7 hours. Sponteneous delivery.



A0OH,

CHRONIC TOXAEMIC CASES (Contd)

7/8/38 at 1 a.m.

180
CASE 99. 10th Para. B.P. 100. Slight albuminuria and gross oedema. Labour 2 hours. Sponteneous
delivery. The patient had e ? epileptic fit ebout 18 hours after delivery.
5/5/38
Date. 27/4/38 | 3/5/38 [10.45 a.m. | 12.30 p.m.] 4,15 p.m}| 6/5/38 | 7/5/38] 8/5/38} 10/5/38.] 20/5/38.
Haen®, 20.5% 21% 25% 25, 5% 25.5% 2% 21% 21% 24.5% | 247
Urio 346 2.4 2.4 2.6 2.6 4,3 2.2 | 3.4 | 2.2 2.0
Acid.
Uresa. 17.8 VF 24 10.5
Delivered fit.
10.50 aem.
150
"CASE. 100. 3rd Para. B.P. 100. No albuminurie and slight oedema. Labour 27 hours. Spontaneous delivery.
Date. 26/7/38 | 5/8/38 | 6/8/38 || 8/8/38 | 9/8/38 1 10/8/38 | 12/8/38.
Haem®. 36% 3% | 39% 33% | 32.5% 32% 36%
Uric 4.0 3.7 | 4.5 5.0 | 4.5 3.4 | 3.0
Acid.
Delivered
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CHRONIC TOXAEMIC CASES (Contd)

160
CASE 101. 3rd Para. B.P. 100. Moderate albuminuria and no oedems. Labour 5 hours. Sponteneous delivery.
Date. 12/2/38) 14/2/38 | 15/2/38 | 17/2/38.
Haem®, 37% 36% 36% 37%
Uric ‘
hoid. 4.2 4.3 4.1 4.3
Urea. 20.1 19.3
Delivered 13/2/38
at 4 pem.
184
CASE 102. 2nd Para. B.P. 120. mwomw albuminurie and no oedema. Labour 2 hours. Spontaneous delivery.
Date. 26/5/38 | 27/5/38 ,.mmwmmwm.lm 130/5/38 | 31/5/38 | 1/6/38 | 4/6/38 |7/6/38| 10/6/38.
Haemb, 34% 35.5% 1 35% 29% 26% 24 . 5% 25% | 27.5%) 30.5%
Uric : ]
Aoid. 5.8 5.4 643 5.9 5.6 5.5 5.1 | 4.8 4.5
Urea. 29.8 34 19
Bilirubin <1 8 kt.m
1 ]
Delivered 11 pem.
160
CASE 103. 4th Para. B.P., 120. Moderate albuminuria and no oedems. Labour 4 hours. Spontsneous delivery.
Date. 7/3/38 § 28/3/38 129/3/38 |30/3/38.]
Haent, 41% 40% 37% 327%
Uric 5.6 5.2 6e3 5.9
Acid.
Uree. 51.3 69.3 | 57.3 53

DeliveYed 4 a.m.
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Antepertum Cases.

42 ECLAMPTIC CASES

CASE 104. 2nd Pers. She became blind 4 hours before admission, but had no fit. 2 fits after admission.
Delivered the next deay after 6 hours labour. High B.P. persisted after delivery 240
Sponteneous delivery. 116
26/7/39 _ . 10a..m. 12 M.D.
Date. 12.40p.m.[2.1Cp.m. [3.10p.m.|4.80 p.m.|7.25 p.m.|27/7/39|P.30 p.n.|28/7/39 |29/7/39 130/7/39| 31/7/39
Hoem®. 38% 36% 36% 35% 38% 32% - 30% 30% | 30% 30.5%
Uric
Acid. 4.2 5.7 5.9 6.5 6.9 7.8 8.2 8.6 8.4 5.7 5.2
Uree. 25 31 27 35 43 42 34 31
at 8a.m. fit fit \#/
blind at at
1.40p.m. 7.23p.m. Delivered 7 p.m.
CASE 105. Primigravida. 4 fits before admission snd none subsequently. Delivored the next day after
a 7 hour labour. Delivered by forceps with no undue haemorrhage.
24/1/39 25/1/39
Date. 10 a.m. | 3 p.m.}10 a.m.] 3.10 p.m.}| 26/1/39 | 27/1/39 | 28/1/39 | 30/1/39} 3/2/39.
Haem®. 38% 37.5% |39.5% 42.5% 36.5% 36% 34% 37% 37%
Urie
Acid. 8.2 7.8 9.0 8.2 7.8 6.5 5.1 4.0 3.7
Urea 42 40 37 32 16 19
4 fits /\
since Delivered
11 pum. 3.15 p.m.




ECLAMPTIC CASES (Contd)

e
QO
~
CASE 106. 2nd Para. Admitted after 12 fits in rapid suoccession. She was semi-conscious and very
difficult to &Wmm during the next 2 days. Delivered 4 days after the fits. Labour
3 hours. Sponteneous delivery of a macerated foetus.
HH ollle Ho 8 ellle Hm\m\mmo . o ,
Date. 11/6/39 | 12/6/39 | 13/6/39] 14/6/39)|10 s.m. B p.m.| 18/6/39 | 15/6/39 | 22/6/39
t
Haem . - 32% 36% 35% 41% 33% 34% 37% 35%
Urioc
Acid. 9.5 11.0 9.4 8.1 7.8 8.9 6.3 3.6 4.1
Urea. 22 55 57 31 42 23 27
12 fits Delivered € a.m.
CASE 107. Primigrasvide. Patient had 4 fits on day of admission and then improved. B.P.fell and album-
. inuria diminished. 24/1/39 B.P. rose again and albuminuria inocreased and foetal movements
ceased. Delivered spontaneously 4 days later after a 38 hour labour of a macerated foetus.
16/1/39. .
Date. [10 e.m.]|2.30 p.m.| 17/1/39{18/1/39 |19/1/39 R0/1/39}21/1/39 |22/1/39)23/1/39] 24/1/39|25/1/39]27/1/39.
Heem®. | 37% |34.5% 30% 35% 35% 36% 37% | 3% 37.5% | 40% | 39.5% |41.5%
Uriec
Acid. | 7.2 7.0 7.2 6.2 5.7 5.7 5.8 6.9 6.8 5.1 5.2 3.9
Urea. 35 35 27 30 32 30 33 31 22 18
Bilir. | .5 .5 0 1.4 0 0 - - - = - -
3 fits fit worse

since 3 2.m.11.30

a.me  pate. [I28/1/39 l29/1/3930/1/39]31/1/39{2/2/39]8/2/39

Hoem“. || 41.5% 36% - 38% 4% 37%
U.Acid.}l 4.3 3.4 5.4 5.6 3.6
Urea. 49 27 30 23 24

delivéred 9.20 a.m.
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ECLAMPTIC CASES

(Contd)

BsP. fell gradually

CASE 108. Primigravida. Patient had 2 fits before admission and then improved greatly.
during next 9 days. Delivered spontaneously 1l days after admission after a 13 hour labour.
Moderate albuminuria and oedema.
10 a.em. 2.45p.m.
Dete. 15/7/38 116/7/38 | 17/7/38 | 18/7/38 1 19/7/38 } 21/7/388] 23/7/38) 24/7/381) 25/7/38)] 25/7/38 } 26/7/38.
Haemt. 32% 24% 24.5% | 24% 24% 24.5% | 24% 25.5% || 28% 249 23%
Uric 9.5 8.0 6.4 6.0 5.5 5.1 5.0 5.1 5.3 5.6 5.6
Acid.
Urea. q 24.5% 38%
2 fits delivered 9.45 a.m.
12 aem.&
H.mo m.B.
Date. 127/7/38! 28/7/38| 1/8/38
Heem®. | 21% 21.5% | 26.5%
Uric Acid{ 5.2 3.8 3.6
Ureen. 17.5
CASE 108, Primigravida. Patient hed 1 fit before admission. Severe heedaches, marked oedems of face
end high B.P. persisted till after delivery. Patient delivered spontaneously, 4 days after
the fit, after a 20 hour labour. .
2p.m. ,
Date. p2/1/39| 23/1/39 | 24/1/39 | 25/1/39 \|126/1/39 27/1/39 | 28/1/39| 80/1/39 | 2/2/39 | 9/2/39.
Haem®. 36% 36 .5% 37% 38% 37% 37% 37% 39% 4% 40%
Uric Acid] 7.0 6.2 6.4 8.7 6.6 5.8 5.0 3.3 3.5 4.6
Urea. 37 34 36 35 23 23.5
Fit deliversd )
21/1/39. 7.30 p.m.
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CASE 110. Primigravide. Only 6 months pregnent. Patient had several fits on the day before admission;
Semi-conscious on admission, but gradually improved during the next 6 days.

7.30p.m.} 1Oa.m.
Date. 26/7/39 127/7/39 | 28/1/39 | 29/7/39 | 30/7/39 }31/7/39.
Haem®. s8% | s0.5% | s8% | s7.5% | 37% 38%
Urie 8.2 8.5 7.5 4.8 4.0 3.8
Acid.
Urea. 48 40 26 21
fits
25/7/39. (Undelivered)
CASE 111. Primigravida. & fits after admission and then improvement occurred. Delivered 2 days later
after a 6 hour labour. Spontaneous delivery.
10 a.m. 6/7/38. . o ,
te. 477738 | 5/7/38 | 10 a.m. | 4 p.m. |JL1.15 p.m. | 7/7/38} 8/7/38] 9/7/38 11/7/38.
'n "
Heem . 37% {36.5% | 40% 37% 38% 36.5% { 33% 35% 33%
Uric |
Acid. 10.1 11.2 11.5 11.4 11.8 12 8.8 6.3 5.0
Urea. 44.5 44 62.6 5843 32.5 30.5
Bili- 3.2 3.2 5.7 5.8 6.6 5.4 3 1 2.8 .8
rubin. |
3 fits Delivered

2 to 5 a.m. 10.55 Pelle
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6.30 Pl

CASE 112. 3rd Para. 2 fits on day before admission. Delivered spontaneously of a still-born child
on the day of admission after 3 hours labour.
6/3/39. .
Date. 10 a.m. |12.45 p.m.| 4.30 p.m.| 7/3/39 | 8/3/39] 9/3/39] 10/3/39] 13/3/39| 16/3/39.
Haem®. | 40% a0% a0% 38% 374 | 33% | 33% 40% A
Urie Te2 7.1 6.8 6.0 5.8 4.5 4.3 4.5 4.6
Acid.
Urea.. 39 33 33 22 27 26 48
2 fits o~
5/3/39  delivered
1.15 p.m.
CASE 113. Primigravida. & months pregnant. 3 fits on day bsfore admission. Her condition remained
unchanged during the next few days. Delivered spontaneously 9 days after the fits.
4 hours labour. Condition gradually improved after delivery.
10 a.m. 30/7/38.
Date. R3/7/38 | 25/7/381 26/7/38 | 27/7/38 | 28/7/38129/7/38110.40a.n.]l5 p.m.}1/8/38|2/8/3814/8/38]8/8/38.
mmmsw. 32% 34% 34% 35.5% 34% 35% 39% 32.5% 32% | 32% |34.5% | 38%
Urie
Acid. | 7.9 Te7 8.4 844 8.2 77 7.8 7.6 6.6 | 5.6 (4.9 4.2
3 fits Umw»ﬂoﬂmm
12.30 pem. to 11 a.n.
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CASE 114. Primigravida. 4 fits on day of admission. Gradual improvement during next few days.
Developed severe tonsillitis 4 days after admission and had to be ﬁwpbmhmwwma to another
hospital.

26/3/38
Date. 12.30 p.m.] 4.30 p.m.| 27/3/38 | 28/3/38| 29/3/38 | 30/3/38.
Haem®. 347 35% 36% 35.5% | 33.5% | 43%
Uric 5.8 6.4 7.5 6.6 6.0 744
Acid.
Urea. 15.6 18.3 16.5
fits £it £it N\
9.30 & 10.30 3 pem. 6 p.m. Delivered
8.4, 31/3/38.

CASE 115. 3rd Para. 6 fits on day of admission and patient remained comatose for Bpu%,30ﬁﬂm. She had
improved 2 days after admission and was delivered spontaneously, after a 2 505w labour,
3 days after the fits. : .

10.30 a.m. -

Date. 24/1/38 25/1/38 | 26/1/38 || 27/1/38 | 28/1/28 | 31/1/38} 17/2/38.
mmoad . 34.5% 35% 33% 32.5% 32% 34% 36%
Hb. 69 68.5 64 63.5 63.5 65.5 67.5
Protein. 7.2 7.5 8.9 7.09 6.9 7.2 6.9
Uric _N-m ch moN mom 5.3 3.5 #nm

Acid.
Urea. 26 45 47.3 H20.6

4 fits W& yered

4e .,m.=8a .m.

wwwm a.m. wwwz.u. 2 AJM.
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CASE 116. Primigravida. 1 fit ‘before admission . Improved slightly during next few days. Delivered
spontaneously 5 days after admission after a 20 hour labour.
Date. 17/12/38 | 19/12/38 | 20/12/38| 21/12/38 j122/12/38| 23/12/38| 27/12/38.
Heem' . 34% 34% 32% 37% 39% 38% 35%
Orie
Acid. 9.1 9.4 9.2 7.7 78 6.3 4.4
Urea. 42 21 20 22
1 fit /
16/12/38 Delivered
at mm-gr 12.40 a.m.
CASE 117. Primigravida. 4 fits before admission. Improved gradually during next few days. Delivered
spontaneously 9 days after the fits, after a 6 hour labour. Child stillborn.
Date. 28/2/38 ; 1/3/38| 2/3/38 | 3/5/38 | 4/3/38] 5/3/38 ||7/3/38 18/3/38 j 9/3/38 1 11/3/38.
Haem®. 35.5% | 34.5% 34% 36% 36.5% | 35.5% 35% 33% 31% | 29.5%
Urie
Acid. 10.0 9.3 8.5 8.8 8.8 8.0 6.5 6.1 5.2 3.7
4 fits delivered
on 6/3/38 at
26/2/38. 2.20 p.m.
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CASE 118. 4th Para. 2 fits before admission. Improved during next few days. Delivered by Caesarian
section 5 days after the fits. Marked oedema.

Date. 14/2/38 | 15/2/38 |16/2/38 | 17/2/38 || 21/2/38 | 23/2/38.
Haem®. 32% 32% 31% 32% 32% 1%
Uric
Acid. 6.3 5.3 5.2 4.8 3.3 2.5
Urea. 15.8 14

2 fits AN

13/2/38 10.30 a.m. delivered
& 11.15 a.m. 18/2/38 at
8 WQB.

CASE 119. Primigravide. 2 fits before admission. Delivered the next day after 24 hours labour.
Manual breech delivery. Marked oedema.

18/1/37.

Date. 10 a.m.]4 p.m. | 19/1/37 W20/1/37 121/1/37 | 22/1/37 {(22/1/37) |24/1/37 | 29/1/37.
Haem®. 40.5% 38% 40.5% 37% 30% 31% 30% 34%
Hb. 78.5 74.5 | 79.5 73 60 62.5 61.5 68.5
Protein ]7.0 6.5 7.1 o4 5.9 6.7 7.6
Urie . leas |58 | 65 | 7.1 5.8 4.2 5.1 4.1
Urea. 30 17.9 18.4 21.9

2 fits 6.30 KNS

8 .M.k momo Bele UQHM#QH«Q&.

5.30 a.m.
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CASE 120. 3rd Para. Fatal Case - See TEXT.

CASE 121. 2nd Para.  Fatal Case - . See TEXT.
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CASE 122. Primigrevida. Admitted as severe pre-eclamptic case. B.P. ranged from 120 %o 110 for
several days. Moderate albuminuria end oedema. Patient had one fit during labour
1 hour before delivery. Labour lasted 20 hours and delivery was spontaneous. Improvement
began 2 days after delivery.
28/4/38 29/4/28.
Date. 22/4/38 | 23/4/38 | 24/4/38 | 25/4/38 | 26/4/38|{ 0 a.m.| Z.45 p.m. | 8.15 p.m.]| U pem.| I a.m. | I0a.m.
Haen?. 36.5% | 36% 3% 3% 38.5% || 40% 46.5% 45% 40% | 40.5% | 3%
Uric 5.8 | 7.0 6.2 6.1 5.8 || 6.0 6.1 8.3 8.0 | 9.1 |10.3
Acid.
Urea. 36 39 49 66.5
X N S
Pains Fit at Delivered
domg u. 8elle .No@Oo Huou—o mog w.s-
Date. |30/4/38 |1/5/38 | 2/5/38 |3/5/38 | 5/5/38| 8/5/38 | 11/5/38.
] Haem®. | 26% 23% 24% | 26.5% 30% | 29.5%
- Urie ‘
Aoid. 10 Te2 5.1 4.1 3.4 3.4 3.7
Urea. 56.5 30
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A CASE 123. Primigravida. Admitted as severe pre-eclamptic. She had 4 fits at the onset and
during lebour. Delivered by forceps Pwémw 13 hours labour. No undue haemorrhage.
1l a.m.
Date. 26/9/38 | 3/10/38 |6/10/38 | 7/10/38[ 9/1C/38 | 10/10/38] 11/10/38| 12/10/38 | 13/10/38 | 14/10/38.
Haem®. 28% 26% 287 26% 297 28% 26% 24.5% 24.5% 26%
cwwma 8.0 8.5 6.7 6.4 | 10.0 11.6 10.5 11.6 10,3 746
Urea. 38 21.5 44,3 54 52 63 23.5
N\
2 fits. 2 fits.
Delivered 10.30 p.m.
Date.  116/10/38 | 19/10/38.]
Haemt, 2 29% *
Uric
»QMQ. Pc.ﬂ Wow —
CASE 124. Primigravida. Admitted es pre-eclamptic case but had fitsimmediately efter admission. She
had 6 fits in all. Labour began during the fits and lasted 6 hours. Spontaneous delivery.
11/11/38 _ 12/11/38 .
Date. 2.15 DeM. ]| 545 pem.]| 4.45 pom, | 7,30 p.med| 10 a.m.} 4 p.m. | 13/11/38 | 14/11/38 | 15/11/38.
Haem®. 40% 3% 387 37% 34,57 37% 36.5% 38.5%
Uric 645 7.6 8.8 845 10.2 | 10.0 9.8 8.9 8.1
Acid.
Urea. 44 44 42 38 32 27
£it fit fit £it fit 8,30 & 10.30 pem.
2 pems 5015 peme 4015 peme 7.5 Pems  peljvered 3.30 a.m.
Date. 16/11/38 |18/11/38 |21/11/38 | 24/11/38
R
Haem®. 3% 39.5% 40% 427
Uric :
asa. 7.0 5.4 5.7 5.8
Urea. 24,5 25,2 31 27
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CASE 125. Primigravida. Admitted as pre-eclamptic with normal blood pressure but marked albuminuria
and oedema. She had 1 fit in labour. Labour 6 hours. Spontaneous delivery.
Date. 7/5/38 ||8/5/38] 9/5/38| 10/5/38 12/5/38 | 14/5/38 18/5/38.
Haem®, 257 || 21% 19% | 19.5% 19% 20 + 5% 24%
Uric =
Acid. 5.2 _ 6.3 6.4 5.6 4.4 246 m.m
A
“m.w..ﬂ at 40@-50
Delivered 7.30 pem.
. 160
CASE 126. 2nd Para. Admitted as severe pre-eclemptic. B.P. 110. Gross albuminuris and oedema. The
petient had 2 fits during labour which lasted only about 4 hours. Spontaneous delivery.
10 a.me. 4 e ) .
Date . 21/6/38 | 22/6/38 | 23/6/38 uﬂq\@i@%ﬁl 25/6/38| 26/6/38 | 27/6/38| 30/6/38 | 6/7/38.
Haent, 36% 39% 36.5 40% 367 32% 3%% 34% 35% 37
urio 5.1 5.3 5.4 | 7.0 7.2 6.7 5.8 | 4.8 3.6 3.4
Acid.
Ures. 34 43 38 69.5 19
<

Fits 6e8.eme & .N.WO QelMe
Delivered 8.30 a.m.
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CASE 127. Primigravida. Admitted as normal cese but had 2 fits during labour and one 2 hours
post-partum. Labour 21 hours. Spontaneous delivery with slight haemorrhage.
26/4/38 _
Date. TO &aifte | 2+15 Peiils | 2+50 Peli. || 3+20 p-m. | 2.45 P.W. |9 p.m~| 27/4/38 | 28/4/38 | 294/58 b/ss8 |54 /28
Heem®. 31.5 32% 32% H 34.5% 27.5% 27.5% 22% 22% 21% | 22% | 25%
Urie 4.4 5.3 5.4 5.8 6.2 7.8 5.8 5.2 4.8 | 3.6 ] 3.9
Acid.
Urea. 21 29
X
Fit 1.30 Peni. Fit 3.7 Peme Fit & Pem.
Delivaered 3.35 pem.
CASE 128. Primigravida. Admitted as case of contracted pelvis. She had 8 fits during labour and
3 fits post-partum. Labour lasted 48 hours. Delivered by forceps with no undue heemorrhage.
19/5/58
Date. 4,20 p.m. || 5.30 pem. }9.30 p.m.| 20/5/38 | 21/5/38 | 23/5/38 |25/5/38 |28/5/38| 1/6/384
Haem®. 0% 390 40 5% 37,5% 36% | 34% 3574 | 41% | a1%
dﬁ.m 10.2 11.5 11.4 10.2 942 6e2 3.2 3.8 3.8
Acid.
Urea. 9043 97.3 35.5 3045
8 fits. Delivered Fit Fits 9430 pem. &

HN g.bc.ﬂo ﬁou.o 5 Peme

Pelie

-N.NO jo 3 0 HHQWO Penle
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CASE 129, Primigravida. Patient had 4 fits during labour. Labour lasted 26 hours. Delivered by
forceps with no undue haemorrhage. Marked Oedema.
21/5/39 22/5/39
Date. 9,15 p.m. | 9.45 pem.)l 10. a.m.| 23/5/39 | 24/5/39 125/5/39 | 27/5/39| 29/5/39 | 1/6/39.
Haom®. - - - 35.5% 40% 39% 36% 32% 33%
Uric
Aoid. 7.1 T3 11.0 T.4 6.4 5.4 4.0 3.3 4.2
Urea. 40 67 47 60 51 48 46 39
7
Fit Fit

8.8 Pele & 8430 P.me. 10.30 Ppe.ne. and 11.5 Pem.
Delivered 12.30 a.m.

CASE 130. 2nd Para. 2 fits before admission. Labour 44 hours. Spontaneous delivery.

6/5/38
Date. 1030 awm.| 5 p.ms) 7/5/38 |8/5/38 | 9/5/38 |10/5/38 112/5/38 | 17/5/38 | 7/6,38
Haemt. 467 am | ag 35% 357 ' 33.5% © 34% 32% 36%
Urio 8.6 9.3 9.4 8.8 6.2 | 5.9 5.1 5.0 5.2
Acid.
Urea. 17.6 | 47.3 18

_ A
2 Fits 12.30 a.n: = Delivered 6420 . a.m.

& 1 d.m.
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CASE 131. Primigravida. Patient had 3 fits on day of admission after the onset of labour.
Labour 12 hours. Manual breech delivery with no undue haemorrhage.
H.O BeMe
Date. 13/5/38 ||14/5/38 | 17/5/38 |19/5/38 | 24/5/38.]
Haen®, 407 32% 349 347 357
Uric 7.2 8.1 6.0 3.6 3.2
Acid.
3 Fits pé1lvered
2 to 4 . 11.20 aem.
8.Mm.
CASE 132. Primigravida. Patient had 4 fits during labour. Labour 16 hours. Delivered by forceps
with no undue haemorrhage. Moderate oedema.
26/1/39 3 27/1/39
Date. 12.15 p.m. | 2.20 p.m. | 4.30 p.m. | 9.40 p.md 10 a.mJ 3 p.m.] 28/1/39 29/¥39] 0/1/39 V2/39 4249
Haem®. 35.5% 37h 34% 35% 28.5% | 28% 31.5% | 29 29.5% | 31% | 32%
Uris 9.8 9.2 9.8 10.2 12.2 | 10.6 8.3 | 4.8 3.5 3.3 | 2.7
Acid.
Urea. 34.5 26 28 32 34 43 31 34 22
Urine 15 38 76 ﬁom
vol.
Fits Fit Fit Delivered 10.40 p m.
9 a.me & 12,15 peme. 9.30 p.m.

12,10 p.m.
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CASE 133. Primigravida., Patient had 9 fits before and during labour. Labour 8 hours. Delivered

by forceps with no undue haemorrhage.

19/9/38 20/9/38 :
Date. [0 a.m] 4.30 p.mj| 7.30 p.m. [I0 a.m.] 4 p.m.| 21/9/38 | 22/9/38]23/9/38| 24/9/38] 27/9/58| 29/ ¢ 38 |4/10/ 38 )
Haem®. 38.,5%| 3T% 35% 38% | 35.5% | 34.5% 35% 32% 33% |32.5% | 32% 31%
Urie 7.8 8.4 8.4 7.6 7.1 | 5.0 3.4 2.6 2.1 | 1.8 | 2.0 2.2
Aocid.
Urea. 24 27
BilirubinjZ2.8 2 2 2.4 245 1.9 1.4 1.6

Fits from Delivered 7.3 p.m.

@ﬁs Belle. till #OPO p.me.

CASE 134. Primigravida. Patient had one fit during labour. Very little urine was passed during the
first day post partum. Labour 19 hours. Spontaneous delivery. Marked oedema.
18/4/39 19/4/39
Date. |10 a.md 12 m.d.] 3 p.mJ| 10 a.m.]| 4 p.m.]20/4/39 21/4/39|22/4/39|25/4/39]|27/4/39}1/5/39| 6/6/39.
Haem®. 44% 447 | 43% || 39% 39% 39% 34% 34% 35% | 33% 30% 29%
Urio 9.1 9.1 | 9.2 | 10.4 | 10.2 | 10.0| 8.9 7.8 4,6 | 3.5 4.0
Acid.
Urea. 45 35 44 102 111 140 130 101 63 58 63

me-.w .Nopogo

Delivered 7.30 peme.
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CASE 135. 3rd Para. She had 4 fits during labour. Labour 24 hours. Spontaneous delivery. This
patient was treated by the Strogonoff method and had chloroform 4 times during labour.
She became slightly jaundiced on the third day post-partum and remained so for several days.

13/6/39 14/6/39
Date. .30 p.m. |11 p.m. |{10 a.m. | 3.80 p.m. | 15/6/39 116/6/39| 17/6/39| 18/6/39 | 19/6/39| 22/6/39.
Haem®. 35% - 31% 30% 2% 29.5% | 30% - 31.5% | 28.5%
Urio 7.9 8.3 9.4 9.2 9.6 7.4 3.2 2.8 2.4 3.1
Acid.
Urea. 26 31 4 50 34 24 20
Bilirubin. A <1 Qa al 1.8 7.8 9 11 T <1
7/
4 Fits Delivered
since 2 p.m. 3+3C a.m.

CASE 136. Primigravida. Patient had 3 fits in labour. Labour 30 hours. Manual breech delivery.

30/6/39

Date. 10 a.nd 2 p.md 1/7/39] 3/7/39] 5/7/39
Haen?, 45% 41% - 35% 33%
Uric

. am - Qm mo
hoid. 12.5 12 6 0
Uresa. 24 27 32 26. 44
Bilirubin. 3.6 <1

3 WMWm

10 pem. t0 4 a.m.
Delivered 5.30 a.m.
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CASE 137. 2nd Para. Patient had 2 fits during labour. Labour lasted 8 hours. -8pontaneous delivery.

10 a.m.
Date. 25/1/38 || 26/1/38] 27/1/38 | 28/1/38 | 31/1/38] 4/2/38}
Haem®, 38.5% || 31% 28% 28.5% 25% | 30%
Hb. 84.5 6645 59.5 | 59.56 |58.5 65
Protein. 6458 5.3 5.4 5.6 5.7 6.4
Urie ‘
L ] .o .NQP <0 o .m
hoid. 5.9 7 0 |3.7 3
Urea. 56 32 17.3
A
Fit Fit 2 pem. .
3 a.m. Delivered 10 pem.

Post-Partum Eclamptics.
- CASE 138. Patient delivered after 11 hours labour and had 2 fits during the first 4 hours post-partum.

20/4/38 _
Date. 10 a.m. | 2.30 p.m.| 21/4/38| 22/4/38| 25/4/38 | 29/4/38.
Haen®. a2% 39.5% 847 33% 367 387 :
Urie 5.7 742 Ted 6.4 2.7 2.9 :
Acid.
Urea. 39 ; 42 18.7

Delivered 56 ae.m.
Fits 7.30 a.m. and
9.30 a.m.
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CASE 139. 8th Para. Patient was delivered at home and had 3 fits immediately post-partum. Urinary
output was small for a few days after admission.

Date. 1/5/39 | 2/5/39 | 3/6/39) 4/5/39) 5/5/39| 8/5/39.
Haem®. 37% 36% 347 | 33.5%! 357 | 35.5%
Uric
hoid. 7.6 740 5.8 4.5 37 2.7
Urea. 108 106 65 49 44 36
N\
3 Fits

10 pems-12 m.n.
Delivered 8 pem.

CASE 140. 2nd Para. Delivered of twins and then had 4 fits in rapid succession. Strogonoff treatment
edministered. Leabour 3 hours.

21/4/39 A :
Date. B0 a.m.] 10 8.;. | 12 m.d.] 2 Peis | Z-30 Pems | 22/4/39| 24/4/39| 25/4/39| 27/4/39] 29/4/3¢
Haem®. - 39% - 41% 40.5% 3% 34, 5% 35% 33% 33%
Uric
foid. 10.2 11.1 9.5 10.3 11.6 7.7 5.4 4.1 3.7
Urea. 80 92 . 80 59 45 34 28

Fitd at 5, 6,

7& 8 ae.m.

Delivered twins 20/4/39 ll.p.m.
end 21/4/39 et 12-15 a.m.
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CASE 141. Primigrevida. Fits begen at delivery and she had 5 in about 2 hours. Labour lasted 8 hours.
25/7/39 ,

Date. 1 545 a.m. | 12.50 p-m.| o pem.| 26/7/39| 27/7/89| 28/7/39| 29/7/39 | 31/7/39.

Haem?b, m 38% 38% 3% 35% 36.5% 31% 33% 34%

Urie

. .NQ iNO . [ ] . - Ld
roid. 7.8 8 7 7.4 7.1 6.5 4.9 4.1
Urea. 23 26 35 35.5 26 26 i
i

/
Delivered 6.30 a.m.

FPits at 6.30, 7.15, 8.20,
9.5 and 9.40 a.m.

CASE 142. Primigravide. Admitted as normal case. Sponteneous delivery after an 18 hour labour.
She had 1 fit 8} hours after delivery.

12/5/39 : _
Date. 3.50 pem. | 4.30 p.m. | 8 p.m.} 13/5/39| 14/5/39] 15/5/39] 1¢/5/39] 18/5/39 | 25/5/39J
Haem®. 40%
Uric 6.4 7.2 7.8 7.5 6.2 545 5.4 3.8 4.2
Aecid.
Ures.. 47 46 44 48 58 39 36 28

Delivered 8 a.m.
Fit
m.&..o Pem.
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CASE 143. Primigravida. This patient was in gmwwwmw for several days before delivery - as a severe
pre-eclamptic case. B.P. ranged from 172 to 204. Moderate albuminuria and oedema.
06 1%
She was delivered sponteneously after an 8 hour labour, 10 minutes later she had a fit
and this was followed by 3 more. She remained unconscious for a Jong time after these
fits but by the next day she was conscious, felt well and her B.P. was 132,
88
. 6/2/39
U@..GO. NH\HNmﬁ kN\Wm N\N\uw W\N\mm b..\N\mm HO QeMe mtm MvoBQ WON@ WQE *OS munso «d\t&d wvg m Pel,
Haem®. 34.5% | 33% 33% 36% | 367 37 || 3% 39% 39% 3% 39%
Uric 4.3 | 4.9 5.2 5.1 | 4.8 5.3 |l 6.2 6.6 7.9 8.4 8.7
Acid.
Urea. 29 29 25 27 34 28,6 24.6 3043
Fit Fit Fit Fit
3410 pems 3045 pem. 4.30 P 8.12 p.m.
7/2/39 Delivered
o238 | 7 5 p.m.
Date. 1045 p.m.]10 mem. | 4 pom.| 8/2/39 ) 8/2/39 | 10/2/39 | 11/2/39 13/2/39| 15/2/39] 20/2/39
Haemb, 399 37 | 34.5%] 347 32% 33% 34% 37.5% 407 3%
Uric 8.6 8e2 7.7 | 6.8 4.9 4.4 4.3 3.7 4.1 4.0
Acid
Urea. 34.6 47 37 43 39.7 36 35 36 32.4
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ECLAMPTIC CASES (Contd)

CASE 144. Primigravida. Admitted as normal case. Dellvered spontaneously after 9 hours labour.
mw hours after delivery she suddenly began to have severe convulsions and had 12 fits
in 1% hours. B.P. 190. She regained consciousness soon after the last fit and rapidly

improved. I8
. 13/3/39
After |(After .
Date. 11.30 olle 4,30 Me 7.30 oIMo| . 14 9 5 9117 39 .
ate ond 214 |7tn pit gem P w,s /3/39 | 15/3/3 /3/39 1 20/3/39
Haem®. 38% - 35% 34% 3% 35% | 3% 35%
Urie .
Aotd 3.0 4,3 8.9 7.5 64 5.3 3.8 3.3 3.3
Urea. 22 33. 36 23

Delivered 4.30 a.me
12 fits from 7.a.m.
to 8430 a.me. A

CASE 145. Primigravida. Fatal case. See text.

2 Ppon. Pelle
Date. 28/12/38 | 24/12/38.
Haem®, 349 - I R R L ,,
Urio 8.3 14.2
Acid. \
Uresa. 57 -1 112 . o : L i BLoE m

Delivered 6 p.m. | -
3 Pite since U S
2 a.m.
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10 AZOMAN CASES.

Patient had

fit was 5 secs.
patient then

CASE 146. Non-pregnent female with schizophrenia. First treatment with Azoman.
2 severe convulsions. lLatent period between injection and first
First fit lasted 32 seconds and was followed by NW minutes coma;
had a second fit lasting 42 seconds with 8% minutes comsa.
23/6/39.
Date. 11.20 a.m. | 11.25 a.m. | 11.50 a.m. | 2.30 p.m. | 8.30 p.m.| 24/6/39.
Haem® . 414 4 28% 36% 447, 39%
£
Uric -
bcu-—.nm.o 33 = P-@ 8.7 mnu. Q-ﬁ
a2
Urea. 25 26 25 24 37
CASE 147. Male with manic-depressive psychosis. First treatment with Azoman.
lasting 55 secs. and followed by 3 minutes coma. ILatent period between injection
end fit was 30 seconds.
29/9/39 30/9/39.
Date. 11.10 a.m. 11.15 a.m. 11.40 a.m. 2.40 Poellle HHQHO S elMe
Haem®. 46% - 52% 46% a7%
Uric =
Aoid. 3.0 e 5.1 7.5 5.6
Urea. 24 - 26 28 34

Patient had 1 fit



241, .-

AZOMAN CASES (Contd)
CASE 148. Non-pregnant female with schizophrenia. mmoobm treatment with Azomen. Patient had
1 fit lasting 36 seconds snd followed by 2% minutescoma. Latent period 6 seconds.
29/6/39. 30/6/39
Date. 11.20 a.me. 11.25 a.m. mlm-“a- 11 am.
mmosw. 42% £ 44% 41%
L |
.GN-W—.O bOm.Q. W-.‘N fxy mom %om
Ureza. 27 ~ 26 35
CASE 149. Non-pregnant female with depressive psychosis. Third treatment with Azoman. Patient
had 1 fit lasting 60 seconds followed by 7 minutes coma. Latent period 6 seconds.
~ 11/7/39. 12/7/39
Date. HO.WO W..H:.o" 10. NN BeMe HH 8 ellle 230 WQBQ 10.30 a.m.
Haem®. 40% m - 40% 41% 39%
1 |
Urea 13 _ ~ 19 14 16
CASE 150. Non-pregnant female with depressive mmwcwo&m. First treatment with Azoman. Patient
had 1 fit lastinpg 86 seconds mowwoiom, by » minutes coma., Latent period 20 secs.
L 3/7/39 ,
Date. 10.15 a.n. | 10.17 a.m. | 10.45 a,m.i 2 p.m. 4/7/39.
Haem®. 42% & 41,5% 41%
Uric Acid. 3.7 fze 5.6 3.9
Urea. 39 — 37 33
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AZOMAN CASES (Contd)

CASE 151. Non-pregnent female with menic-depressive psychosis. 14th treatment with Azomen. Patient
had 1 fit lasting 42 seconds and followed by 9 minutes coma. Iatent period,
8 seconds.
10/7/39. 10.15a ..
Date. 10.25 a.m. 1030 a.m. 11 a.m. 2430 Pelle HH\.N“ 39
Tt
Heen . 437% 43% 43% 45%
Urie 2.6 & 3.7 0 4. 3.5
Urea. 18 ~ 18 21 25
CASE 152. Non-pregnant female with schizophrenia. First treatment with Azomen. Patient had 1 fit
lasting 50 seconds and followed by %% minutes come. Latent period 18 seconds.
7/7/39. 8/7/39
Date. HH-H@\@.'S- 1117 a.m. Hu.omo S.elMe 3 Pelle 11 a.m.
Haem® . 48% * 48.5% 43.5% 45%
Uric 3.8 = 5.0 5.9 4.8
Acid. B
—i
Urese.. 19 16 20 28
CASE 153. Non-pregnent femele with menic-depressive psychosis. 10th treatment with Azomean. Patient
had 1 fit lastin \g seconds and followed by 8 minutes coma. Latent period 90 secs.
26/6/39
Um-.«mo 11.20 a.m. 11le.20 aem. 11.90 a.m. G680 Pelte Nw\\m\mm
Haem®. 41% . 42% 42% 39%
=
Uric Acid 2.6 = 3.4 4.5 3.5 .
Urea. 16 - 14 16 20
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AZOMAN CASES (Contd)

Mele with menic-depressive psychosis. 16th treatment with Azoman. Patient had

CASE 154.
twitchings for & minutes but did not convulse or lose consciocusness.

21 /6/ 39.
Date. HH.H@ 8.¢lMe HH¢NO 8eMe 11.45 a.m. 2445 P+
mmoaho. 48% . 48% 45%
(93]
Uric Acid. 3.1 mm 2.9 3.2
Uresa. 18 14 13
CASE 156. Mple with manic~depressive psychosis. b&th treatment. Patient had twitchings for
5 minutes but did not convulse or lose consciousness.
15/ 6/ 39.
Date. 11.15 aam. { 11,20 a.m. | 11l.45 aem.{ 3 p.m.
t
Haem . 50% 51.5% 48%
Uric Acid. 4.5 2 m 4.0 4.3
Ures.. 39 33 36
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16 HYPEREMESIS CASES
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CASE 1886. 3rd Para. Admitted to hospital when 8 weeks pregnant. She had hed severe vomiting for
6 weeks. Continuous intrevenous glucose saline was given for 2 days.
Date. 14/12/38 | 15/12/38 | 16/12/38 | 17/12/38 | 19/12/38.
Haem' . 52% 48% 42% 37% 32%
Uric Acid. 10.9 9.9 5.6 3.5 2.2
Urea. 121 171 108 71 33
Urine 4 oz. 180z 240z 370z 490z,
I.V.glucose seline.
CASE 187. 2nd Pare. Admitted to hospital when 11 weeks pregnant. She had had severe vomiting
for 5 weeks. She improved rspidly without intravenous fluid.
Date. 16/3/39 17/3/39 18/3/39 | 20/3/39 | 22/3/39.
Haem . 447 37% 35% 41.5% 40%
Uric Acid. 7.5 5.8 4.4 2.3 1.8
Urea. 66 68 38 24 23 .
Bilirubin. 4 2.4 - - -
Pl12. 88

No intravenous fluid.
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HYPEREMESIS CASES (Contd)

CASE 158. 2nd Pars. Admitted to hospitel when 10 weeks pregnant. She had had severe vomiting for
6 weeks. Intravenous glucose saline was given twice.

Date. 7/3/39 | 8/3/39 | 9/3/39 | 11/3/39.
Haem®, 20.5% | 30.5% 28% 29%
Uric Acid. 6.3 3.1 1.7 1.8
Urea. 64 40 36 22
Bilirubin. 2.5 1.8 <1
CASE 159. Primigrevida. Admitted to hospital when 12 weeks wu.,@mbbﬂ.n. mro wmb ru..m wm.qmﬂm voniting
for 7 weeks snd was slightly jaundiced.
Heemabtoorit Uric Aecid Uree. Bilirubin
44% 4.0 12 3.5
CASE 160. Primigravida. Admitted to hospital when 9 weeks pregnent. She had been vomiting for
3 weeks.
Haematoorit Uric Acid Ures..

43.5% 2.2 27
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CASE 161.

CASE 162.

CASE 163.

CASE 164.

HYPEREMESIS CASES (Contd)

3rd Para. Admitted to hospital when 14 weeks pregnant. She had been vomiting for 6 weeks.
Hoemetocrit Uric Acid Urea
39% 207 16

2nd Pare. Admitted to hospitel when 16 weeks pregnent. She had been vomiting for 10 weeks
and was very dehydrated.

Heematocrit Uric Acid " Uresa

50% 4.8 78

2nd Para. Admitted to hospitel when 10 weeks pregnant. 8She had had severe vomiting for
4 weeks.

Haematocrit Uric Acid Urea

42% 6.9 76

Primigravida. Admitted to hospital when 12 weeks pregnent. She had been vomiting for
4 weeks and the vomiting continued after admission for several weeks although it
Was never severe.

Dete. 15/11/39 23/11/39
Heem®. 34% 37%
Urie 8.2 8.9
Acid.

Urea 36 40




24.7.

CASE 166.

CASE 166.

CASE 167.

HYPEREMESIS CASES (Contd)

3rd Pare. Admitted to hospital when 15 weeks pregnant; She had had severe vomiting
for 7 weeks. Pulse rate was 160 and she was slightly jaundiced. She improved
repidly when intravenous fluid was given.

Uric Acid Urea

Haematoorit Bilirubin

45% 16.4 136 6

lst Para. Admitted to hospital when 8 weeks pregnent. She had had some vomiting
for 4 weeks.

Haematocerit Uric Acid

38% 3.3

2nd Pare. Admitted to hospital when 10 weeks pregnent. She had had some vomiting
for 4 weeks.

CASE 168.

CASE 169.

CASE 170.

CASE 171.

Haematoorit Uric Acid
40.5% 4,3
FATAL CASE -~ See TEXT.
FATAL CASE See TEXT.
FATAL CASE See TEXT.
FATAL CASE See TEXT.
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4 LATE HYPEREMESIS CASES

N e B0 S o 0 B O e = o e -

CASE 172. 4th Para. Admitted to hospital when 6 months pregnant. She had had vomiting throughout
the eserly months and was very apathetic. She had slight jaundice and marked mystagmus.
Pulse rate 150. Continuous intravenous glucose saline was given for 36 hours and there
was merked improvemsnt.

2/12/38. _ _ 3/12/38 8p.m., 10a.m.
Dete |11 a.m.|3 p.m.]10 a.m.] 7.30 p.m.| 4/1738]6/12/38 |6/12/38 |1/12/388/12/38] 9/12/38}10/12/38]13/12/38
HaemC. | 46% |43% 38% 36% 38% 37% s6% | se.5% | za% | - 31.5% 32%
Uric {15.8 |17 16.2 | 13.4 12.01 10.1 | 7.1 |s.7 4.4 | 3.3 3.6 2.7
Acid.
Urea. | 149  |147 159 155 120 110 66 60 30 24 23.3 29
Bili~- 112.2 9.6 12.8 10.2 7.0 | 4.4 2.3 6
rubin
Urine loz. 8oz 290z 440z,
I.V. 5% glucose
in saline.

Date. | 19/12/38

Heem®. 34%

5
Urie.al 2.5

Ures. 21
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LATE HYPEREMESIS CASES (Contd)

CASE 173. 3rd Para. Admitted toc hospital when 6% months pregnent. She had had vomiting throughout
the early months. She had merked nystagmus. Pulse rate 120. Continuous intrsvenous
glucose saline was given for 48 hours and she improved greatly.

2 Pelle
Date. 13/1/39 114/1/39 16/1/39 117/1/39 }18/1/39 119/1/39 | 22/1/39 | 26/1/39
t

Haem . 44% 39% 36.5% 35% 36% 35% 37% 33%
Uric Acid. 14.6 10.2 6.2 6.3 5.2 5.3 4.0 3.3
Ureea. 149 68 16 15 18
Urine. l4oz. pOoz 6oz 3%0z

L1.V. MMMM,MMW Delivered

18/1/39, 1.30 p.m.
CASE 174. 5th Para. Admitted to hospitel when 74 months pregnant. She had had u.bwwﬂﬁ..goud vomiting
throughout the eerly months. She hed slight jaundice. Pulse rate 120. Continuous intra-
venous glucose saline given for 36 hours. ;
Dete. 4/8/38 | 6/8/38 ||8/8/38 9/8/38 | 10/8/38.
Haem®. 364 | 30.5% || 29.5% | 27% 25.5%
Uric Acid. 5.9 3.5 2.5 1.8 1.9
Urea. 14.5
Bilirubin. 5.6 2.4 1.8 +8

seline. 7.30 p.m.
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6 PYELITIS CASES

CASE 175. Primigravida. This patient had severe vomiting and backache from the 5th month of pregnancy.
Urine was loaded with pus. She gradually became slightly jaundiced and vomiting
continued. ILabour was induced at the 7th month beceuse of severity of condition. She
became more acutely ill during labour and recovered very slowly.

Date. 1/11/38 | 2/11/38 [15/11/38 ; 9/11/381 10/11/38 111/11/38 112/11/38 | 14/11/38 115/11/38 | 16/11/38
mmmsd. 31% 27% mmmx 29% 29% 30% 31.5% 33%
Urie 14,5 6.0 Il 8.4 7.4 6.2 5.3 5.3 4.9
Acid. b
Urea. 41 58 95 105 98 98 92 | 66 57.5 45
Bilirubin | 6.8 7 1.5
délivered
4/11/38 Date.  |21/11/38
m‘.ﬂ m @os-
Haemt. 28%
Uric Acid{ 3.5
Urea. 23 _

CASE 176. Primigravida. This patient had severs vomiting and
lumbar pain from the 5th month of pregnancy. The urinary output was small and the urine
wes loaded with pus. Her condition became worse after admission. Dye exoretion tests for
renal function gave poor results. ILebour was induced but the patient died soon after.

108 .m.
Dete. 16/1/39 | 22/1/39 | 24/1/39 | 25/1/39 126/1/39 | {7.30 p.m.|
Haem®. 30 30% 26 .5% 28% 27% ‘
Uric Acid.] 3.9 8.4 11.4 14.8 13.7 14.1 _
Urea. 30 59 132 193 211 231

delivered
12 M.D.
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PYELITIS CASES (Contd)

CASE 177. Primigravida. This patient had severe vomiting from the 3rd month of pregnancy and wes

T admitted to hospital about the 5th month. She never had any renal symptoms and the
urine contained only a moderate smount of pus. Vomiting continued and she had nystagmus
and slight jaundice. Hysterotomy was performed but she died 2 days later - see text.

Date. 10/1/39 ,16/1/39 418/1/39 Hmwmem
mmoaw. 31% 31% 39.5% -
Uric Acid.| 3.2 3.5 5.7 12.1
Urea. 15 30 64 138
Bilirubin.| 3 3.5 3 3.5

hysterotomy.

CASE 178. Primigravida. Admitted to hospital at term with severe vomiting but no pyuria. Delivered
spontaneously after 5 hours labour. Next day she passed urine HomA&iWﬁw pus and her
vomiting ceassd.

7/12/38
Date. 10 a.m. 12.30 p.m. |4.45 p.m. {110 p.m, |8/12/38 19/12/38 110/12/38 | 15/12/38.
Haem®.  (27.5% | 28% 527 - 29% | 27.5% 27% 26%
Uric Acid }B.6 9.4 9.1 8.0 6.9 4.2 3.7 2.5
Urea. 30 33 34 22 19 19 -
Bilirubin.{4.4 4.4 3.2 1.8 0.8

Delivered 4.25 p.m.
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PYELITIS CASES (Contd)

CASE 179. Primigravida. This patient had severe vomiting during the 6th and 7th months of her

pregnancy and had marked pyuria. Her %temperature was irregular for seversl weeks.
She was under observation during the Tth, 8th and 9th months of her pregnancy.

Date. 11/1/39 | 13/1/39 , 16/1/39 120/3/39.
Haem®. 29.5% 30% 28.5% | 29.5%
Uric Acid. 3.4 3.7 3.2 4.1
Ureea. 17 16 - 17

CASE 180. Primigravida. Admitted in 7th month of pregnency. She had had abdominal pain and sickness
for many weeks and her temperaturs was raised. She was delivered prematurely and became
vory ill after delivery and died 2 days post-partum - see text.

Date. 12/10/39 17/10/39.

meaw. 30% 33%

Uric Acid. - 8.4 )
"Urea. . 61 , - 83 ’ W: -
Bilirubin 2.5 | 4 m
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4 "ERYTHROBLASTOSIS FOETALIS" CASES.

: 180 .
CASE 18l1. 5th Para. Admitted to hospitael when 7 months pregneant. B.P. 100. She had had severe
vomiting for 7 days. Delivered after 9 hours labour - - see Text.

11  a.m
Date. 1/7/38 |p/7/38 | 4/7/38 |5/7/38 | 7/7/38 p/1/38.
t
Haem . 37.5% |} 29.5% | 26.5% 27% 25.5% | 28%
Uriec 11.2 12.0 7.1 5.9 4.6 4.2
Acid.
Urea. 73.3 41.3 20.5
Bilirubin. 2.9 2.4 1
delivered
12.55 p.m.
Primigravida. Patient had severe vomiting and some diarrhoea for a week before admission.
CASE 182. She became_jaundiced after delivery. Continuous intravenous glucose saline was given
— for several’deys. Improvement was' gradual.
Date. 27/2/39 |28/2/39 | 1/3/39 | 2/3/39 | 3/3/39 | 4/3/39 6/3/39.
t
Haem . 33% 36% - 34.5% | 34% 33%
Urie 7.7 5.2 3.3 3.3 3.1
Acid.
Urea. 97 70 60 {77 82 60 _ 31
Bilirubind| 22 19 20 20 17

I.V.glucose saline
delivered 26/3/39 at 10 p.m.



'ERYTHROBLASTOSIS FOETALIS'CASES (Contd)

1 pen.

saline.

CASE 183. 11th Para. Patient had severe vomiting when 6% months pregnant. She became slightly
Jaundiced. Lesbour was induced. Intravenous glucose was given for 24 hours after
delivery.

Date. 26/1/38 11 31/1/38 11/2/38 12/2/38 14/2/38 |8/2/38.
Haem'. 33% 36 .5% 34% 34.5% 29% 28.5%
Hb. 71.5 79 70 71 59.5 58
Protein. 6.4 6.5 5.8 5.4 4.9 5.2 .
Uric Acid. 9.9 7ol 645 5.4 4.5 3.3
Bilirubin. 4.7 6 0 :
Urea. 22.3 :
y ,
Delivered
31/1/38 at
6 a.m.
CASE 134. 4th Para. Patient had severe vomiting when 7% months pregnant. She became slightly
jeundiced. Labour was induced and continuous intravenous glucose was given for
3 days efter delivery.
11,302 ..m. 4 oMo
Date. 27/12/37 mﬂ\m@\mq 28/12/37 29/12/38 31/12/38
Haem'® . 43% 44% 37% 33.5% 27%
Uric Acid. 13.3 13.0 11.4 7.1 3.8
Urea. 97 73 30
Protein. 8.2 6.3 6.1 5.9 5.2
7
Delivered Continuoug I.V. glucose
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14/10/38.

CASE 185. = See text for clinical and biochemical findings.
CASE 186. =~ See text for clinical and biochemical findings.
pelayed Chloroform Poisoming (Cascs-
CASE 187. -~ See text for clinical and pathological findings.
CASE 188. - Clinical description given in text.
Dete. 8/10/38 115/10/38 |20/10/38 | 21/10/38 | 24/10/38 | 8/11/38.
Haem®. 41% 1% 34.5% 31% 30% 32%
Uric Acid. 8.8 77 4.8 4.0 3.7 5.1
Urea. 70 76 69 22 19
Bilirubin. 28 32 23 20 6.0 1.8
restless comatose
Continuous I.V.
: mucoomm,mmwwsm.
Delivered h .




CASE 189. Clinical description given in text.

3/10/40.
Date. 2/10/40 |10 a.m. 3 D.m. 4/10/40 | 5/10/40 | 7/10/40 ] 10/10/40.
mmosa. 35% 38% 35.5% 36% 34% 32% 29%
Uric Acid.{{ 10.4 7.8 5.8 6.4 6.0 5.0 3.5
Uresa., 43 41 34 39 39 29 15
W.B.Cl. 533 580 621 651 560 - -
Bilirubin.} 16 24 21 16 .6 18 10 3.5
vﬁmmawmmm comatose conscious
/ continuous I.V.glucose saline
delivered
29/9/40.
CASE 1950. Clinical description given in text.
2p .

Date. 27/6/39 | 28/6/39 | 29/6/39 |30/6/39 | 3/7/39.

t
Hoem . 32% 347 39.5% 37% 32%
Uric Acid. 6.6 4.8 3.3 - 2.9
Urea, 31 45 30 - -
Bilirubin. 18 26 24 21 14

Delivere

25/6/39. I.V.glucose

given.




.
~ CASE 191. Clinical description given in text.
~

Date. 2/10/40. 3/10/40. 4/10/40.
. . ; i o
Haem®. 37% 34% 8% .
Uric Acid. 9.7 . 8.4 3.8
Urea. 30 17 19 )
Bilirubin. 8 7.7 2
jaundiced improved. S ,
I8 I.V.glucose
/. _.saline. :
delivered o

. 28/9/40. o o




26 OBSTETRIC SHOCK CASES

CASE 192. 3rd Para. Delayed labour. Lebour 34 hours. Intravenous glucose given during labour
and at delivery. Dellvered by forceps with no undue haemorrhage.
7/3/40. 8/3/40.
Dete. 10 a.m. 1.45 boﬂwo 3.45 \..anBo HO 8 M.
Haem®. 42.5% 424 429 35%
Blood Pressure. 110 130 110 120
90 80 75 80
Pulse Rate. 120 120 100 80
Sodium. 319 324 323 319
WeB. Cl. 481 540 595 673
P
300 cc I.V. I.V.glucose
20% glucose 12.15 p.m.
at 1 a.m. delivered
12.40 P em.
CASE 193. 2nd Para. Delayed labour. Labour 72 hours. Delivered by forceps with no undue
haemorrhage.
1/4/40. _ 2/4/40.
Date. HO.Hm S ollle 10.50 a.m. 11.30 a.m. 12.30 Pell. 2.30 Pelie 10 Boelle
Haem®. 39% 41.5% 0% 39.5% 37% 50%
Blood Pressure. 130 120 120 123 110 120
110 95 95 95 95 70
Pulse Rate. 120 120 100 100 88 88
Sodium. 338 336 332 348 - 352 332
W.B. Cl. 533 542 475 510 542 586
Urea. 52 l 79 48 54 58.

Déelivered 10.45 a.m.



459

OBSTETRIC SHOCK CASES (Contd)

CASE 154, Primigravida. Contracted pelvis. Labour about 96 hours but never severe. Delivered
by forceps with no undue haemorrhage.

2/5/40. 3/5/40
Date. 10 a.m. P pem. 3 Palle 5 p.m. 10 a..m.
Haem®. 40% 39.5% | 40% 40% 35%
Blood Pressure. 130 .mlm- 115 # 115 120
80 65 85 80 90
Pulse Rate. 96 100 92 88 72
Sodium 344 335 336 339 344
Ww.B.Cl. 540 516 540 605 565
Urea. 46 53 4]
delivered
H.HO Hvosc

CASE 195. Primigravida. A mild pre-eclamptic case. Labour 48 hours. Delivered by forceps with
no undue haemorrhsage.

__8/5/40. 7/5/40.
Date. ; 10 a.m. 4.56 pen. 8 peme| 10 aem.
Haem' . m 37% 36% 33% 28%
Bloocd Pressurs. 145 150 140 125

80 105 90 80 , .

Pulse Rate. 96 100 80 72 b
Sodium. 327 323 341 336
W.B. Cl. 445 618 586 805
Ureaa. 26 B5 31

delivered 4.25 p.m.
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OBSTETRIC SHOCK CASES (Contd)

CASE 196. Primigravide. A severe pre-eclamptic case. Labour 30 hours. Spontaneous delivery.
Date. i 29/5/40. 30/5/40.
10 a.m. = 11.30 woso 12.30 WOE. 2.30 Pellle 10 a.m.
Haem'® . 41% 40% 39% 39% 35%
Blood Pressured 185 185 150 140 125
. 115 110 110 90 100
Pulse Rate. 120 108 108 100 88
i
Sodium. 302 ! 317 323 323 337
W.B. Cl. 560 580 551 560 568
deliveren
10.30 a.n.
CASE 197. Primigravida. A severe pre~eclamptic ocase. Lebour 24 hours. Spontaneous delivery.
Placenta retained for 1 hour and then expressed. Moderate P.P.H.
30/5/40. . 31/5/40.
Date. 10 a.m. {1 11.45 a.m. | 12.55 pom. | 2.45 pom. {4.30 pem.| 10 a.m.
+
Heem . 32.5% 29% 28% 26% 25% 20%
Blood Pressure 180 175 - 170 180 145
N 130 125 120 120 100
Pulse Rate. 140 140 140 120 120 140
Sodium. 339 331 339 344 335 324
W.B. Cl. 606 612 638 621 647 664
~delivered

11,15 a.m.
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OBSTETRIC SHOCK CASES (Contd)

CASE 188. Primigravida. A severe pre-eclemptic case. Labour 30 hours. Delivered by forceps
with no undue haemorrhage.
11/6/40. ) 12/6/40.
Dete. 10.25 a.m. | 10.456 a.m. 1}111.30 gom. | 12.30 pem. | 2.30 p.m. 10 a.m.
Heem' . 42% 42% 39% 38% 41% 35%
Blood Pressure. 165 - 135 135 150 140
pe 120 80 80 100 100
Pulse Rate. 80 80 88 80 80 80
Sodium. 315 320 325 319 319 320
W.B. Cl. 610 615 597 597 600 630
Ureea. 32 : L 39 38 38
delivered
1l s.m.
CASE 199. Primigravida. A mild pre-eclemptic case. Labour 18 hours. Spontaneous delivery.
26/3/40.
Date. . 10.22 a.n.| 11.20 a.m. | 12,20 p.m.| 2.20 p.m. | 27/3/40 | 28/3/40.
€
Heem . 40% 38% 37% 35% 32.5% 32%
Blood Pressure. 155 160 150 150 130 -
Pulse Rate. %0 110 9110 99100 90gg 8072 -
Sodium. 334 322 334 339 350
W.B. Cl. 586 568 586 : 603 628
Urea.. N 24 38
. Delivered .

10.20 s.m.
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CASE 200. Primigravida. A severe pre-eclamptic case. B.P. 160. Gross albuminurie and oedems.
: Labour 12 hours. Spontaneous delivery.
28/2/40.
Date. 26/2/40 127/2/40 ;10 a.m. j4.30 pem. |7 p.m. | 29/2/40 |{1/3/40 5/3/40.
Haem®. 42% 41% 45% 44% 47% 41% 39% 34%
Sodium. 339 329 318 311 324 337 340 356
Plasma Cl. 615 825 586 638 618 603 603
W.B. Cl. 489 498 454 670 476 489 533 506
Urea. 53 58 39 69 50 26
Uric Acid. 8.6 8.6
mm.w/wiwn.mm
6 peme
CASE 201. Primigrevida. A severe pre-eclemptic case. 24 hours labour. Placenta retained for
2 hours and then delivered with no haemorrhege.
11/7/40. 12/7/40.
Dete. 10 a.m, n=,l>m Pellle 4 Delle 5 Pellls 10 a.m.
Haem® . 31% 32% 35% 35% 30%
Blood Pressure | 165 160 170 160 140
160 90 95 90 90
Pulse rate. 120 120 100 88 96
Sodium. 320 322 324 334 324
WeB. Cl. 568 590 - 587 621
Urea . 19 20
délivered

1.55 p.m.
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CASE 202. Primigravida. Normal. Lebour 13 hours. Delivered by forceps with no undue haemorrhage.

11/7/40. . 12/7/40.
Date. 10 aem. }j11.45 a.m. | 12,30 p.m. | 2.30 pome | 3.30 pom. | 10 a.m.
Haen®. 31% 31% 31% 31% 30% 28%
Blood Pressure 115 ~ 125 115 116 110
70 70 60 60 60
Pulse Rate. 88 100 80 80 76 80
Sodium. 316 320 322 323 328 337
WeB.Cl. 5186 568 545 603 594 621
Ures. 23 23
delivered ; el
HH.WO a.ll. . ’ v .,,.r;

CASE 203. Primigravida. Normsl. Labour 18 hours. Spontaneous mmwwdmw%. . b :

____1/2/40. 2/2/40.
Date. 10.30 a.m. 2.15 p.m. 10 a.m. : ;
Haem". 38..5% 357 e |
Sodium. 328 324 320
W.B. Cl. 656 852 664 ”
delivered : W

12.35 p.m. s W , t
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CASE 204. 2nd Para. The petient had a slight ante partum heemorrhage but was delivered
sponteneously after a 20 hour labour. Half an hour after delivery she became
rether collapsed and vomited a little. She recovered without any ective

treatment.
29/1/40. 30/1/40
UN..W@- HH.NO Qellle HNon Hvouu.- Newm x@oBt *ou-m mcan HO 8 elle
Haem®. 43.5% 429, 427 40% 36%
Sodium. . 301 266 311 320 320
Pl.Chloride. 603 812 612 630 630
delivered
HH.Hm m.st

CASE momh. _ Primigrevida. Patient exhausted in second stage of labour. Lebour 44 hours. Delivered
by forceps with slight P.P.H. She wes collapsed for 2 to 3 hours after the delivery.

19/1/40. 20/1/40.
HUQ..WQ; HOQH—.O Qe HN .@O chmpn Ncﬁo @ogo #»QO @cso H.O 8 Y
Haem®. 41.5% 42% 427 A0% 32%
Blood Pressure 145 105 .mm 128 128
75 70 55 70 70
Pulse Rate. 120 132 120 120 100
Pl. Sodium. 309 272 342 332 334
Pl. Nall. 603 621 611 605 621
W.B. Nall. 428 480 445 516 498
Ures. 26 4 21

deliver
HH o*O Qellle
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CASE 206. Primigravida. Patient very exhausted during labour and had considereble sickness. Labour
35 hours. Manual breech delivery with no undue heemorrhage. Patient moderately collapsed
for several hours after delivery.

Date. 22/1/40 23/1/40. 24/1/40.
HN.WO @-Bo M.O Qellle HN M.D. Quomo w-s. HN cht
t
Heem . 33% 33.5% 35% 32% 27%
Blood Pres. 145 136 90 105 110
90 75 60 70 ~60
Pulse Rate.| 112 136 140 120 96
Sodium. 317 317 275 311 343
WoB. 0L 215 450 518 BE1 842
Plas.Cl. 691 621 621 621 612.
Urea. 24 17 17
I.V. 20% I.V.glucose
glucose 11 11 a.m. delivered
2 .MM 11.30 a.m.

obmwmoq.wwwswmwmdwmm.h@dOQWmOWocﬂm.gmbzwwdwomowamwwdmw%swdwbo:baﬁo,wmmsbﬂwwmmm.mwﬁwmﬁﬁ
slightly collapsed for 2 to 3 hours post-partum. Ve :

29/1/40. 31/1/40.

Um..ﬂm- HH.NO 8 olle HN.H@ woga Non @oud.o A"onlmogc ”—.N goU-
.mmma&. ) 41% 40% 40% 395% 36%
Blood Pressure. 140 105 115 115 120
90 65 60 60 70
Pulse Rate. 96 120 120 100 72
Sodiunm. 332 297 333 337 346
Plasma Cl. 595 595 612 709 618
W.B. Cl. 540 J 551 575 560

delivered 11.30 a.m. 800 I.V.glucose 10%

ce seline.
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CASE 208. Primigrevida. Lebour 72 hours. Patient was very exhausted during labour. Delivered by
forceps with no undue haemorrhage. She was very dazed for several hours after
delivery and vomited seversl times. Placente was retained for 4 hours. After the
delivery of the placenta she gradually recovered.

5/2/40. 6/2/40. 7/2/40.
UW..GO. : U-O Qadlte .HO Qclle Ho#@ Huosn 3.30 Pelle HO.WO 8 eIMe
t : N
Haem . ) 42% | 43% 41% - 35%
Blood Pressure. | 130 120 W 15 | 98 110
80 . 60 45 65 70
Pulse Rate. ‘84 120 152 140 88
Sodium. ° - 330 337 309 287 335
! 3
Plasma Cl. . 647 {873 621
W.B. Cl. 1 524 489 586
Urea. - 28 A 50
delivered placenta
1.15 p.m. delivered
5.30 Pelle

CASE 209. wwwawwwmdwmm. Admitted as & severe pre-eclamptic case. Lebour 72 hours. Delivered by
. forceps with moderete P.P.H. She appesred to be somewhat collapsed for 1 hour

after delivery.

. 6/3/40. 7/3/40.

Date. 4/2/40 15/3/40 110,40 a.m, {| 11,35 a.m. t 2,15 p.m. | 11 a.m.
Haem®. M 36% 33% 37% 31% 28% 239
Blood Pressure. | 160 160 185 115 150 140

w 120 100 120 100 115 100
Pulse Rate. | 80 84 80 140 140 100
Sodium. ! 319 342 314 305 314 324
W.B. Cl. w 498 516 498 550 575
Urea. | 39 30 M . 35

) delivered 11.5 a.m.
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CASE 210. Primigravida. Admitted as a mild pre-eclamptic case. Labour 48 hours. Deliversd by
forceps with no undue haemorrhage. She was sick and collapsed for about 2 hours
after delivery.

11/3/40. 12/3/40.
Date. 10.45 a.m. 11.45 a.m. 12 cﬁmiwcso Non Dells 4.15 HVQH.b.o 10 a.m.
Haem®. 40 39% 37% 35% 34% 31%
Blood Pressure 140 145 110 120 120 135
110 100 80 90 90 90
Pulse Rate. 112 120 140 120 96 80
Sodium 326 31l 303 331 332 332
WeB. Cl. 516 489 481 489 568 603
Urea. 18 fr 28 15 13
A
delivered
HH * Hm m. oIMe
CASE 211. Primigravida. Admitted as a pre-eclamptic case. Labour 36 hours. Delivered of twins ~-
both spontzneously. She became rather collapsed after the second delivery.
7/5/40. 8/5/40.
Date. 10.30 aeme {{11.15 aeme | 1 pem. {B.30 pemet 5 peme { 7 pome {10 a.m.
Heem®. 49% 50% 50% ar% 48% a5% | 5%
Blood Pressure. 160 145 160 150 125 - 115
100 90 100 120 115 80
Pulse Rate. 120 120 120 120 120 112 80
Sodium. 309 343 334 335 295 326 326
W.B. Cl. 460 533 551 5586 488 550
Urea., 39 N 48 -
lst Child 2nd Child
delivered delivered
10.45 a.m. 2.55 pem.
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CASE 212. Clinicel desoription given in text.
. 2/2/40. P.M.
Date. 10.30 a.me | 11.45 a.m. 2 p.m,
Haem®. 27% 36%
Sodium. 300 302 309
Plasma Cl. 625 638 670
Urea. 19
mmw/u..dmu.ma transfusion died
_Ntﬁo S ellle 800cc .UHOOQ.- Houwo M-Eo
] CASE 213. Clinical description given in text and blood pressure readings recorded in Chart XXIX.
: oot weaeeded e D0 )
12/7/40.
Date . 1.45 p.m. | 4.30 pem. | 13/7/40 | 16/7/40.
Haem®. 25% 19.5% 19.5% .
Sodium 296 305 321 308
W.B. Cl. 628 603
Urea., g 18 35 29 29
delivered

2430 pem. 8cc.Eschatin.
3 p.m. placenta removed.

10 a.m.
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Clinical description given in text and blood pressure readings H.omowmmm; in Chart XXIX.

CASE 214.  (Clinical description given in text.
5/2/40. 6/2/40.
Date. 10 a.m. 4 p.m. 2430 pem.
Haem®. 34% 37% 28%
Sodium 296 317 331
Plasma C1. €38 640
Uric Acid. 10.4
Urea. \r 37 47 78
delivered
HH-@@ Peme.
CASE 215.
18/7/40.
Date. 17/7/40 110 a.m, [{11.25 a.m.| 10 a.m.
Haem®. 41,5% 39% 40% 26%
Sodium. 304 293 293 308
We.B. Cl. 498 651 568 -
Urea. 12 14 12 -
delivered

10.25 a.m.
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Clinieal description given in text and blood

CASE 218, Clinical description given in text and blood pressure readings recorded in Chart XXIX.
25/4/40.

Date. 10 2.m. |1 p.m. |f pem, [3.30 p.m. |4.40 p.m. |6.30 p.m.|26/4/40 | 27/4/40 |29/4/40.

Haem®. a2% laop | 2% | 4o 58.5% 39% 51% | 29% B0

Sodium. 324 319 323 322 316 309 319 326 321

W.3. Cl. 498 586 507 660 - - - 550 533

Urea. 34 36 36 42 43 34 25

delivbred 2.30 p.m.
CASE 217. Clinical description given in text.
12/2/40. 13/2/40. 14/2/40.

Date. 10.15 2.m.112.30 pem. }i1.30 peme {2.45 poma {4.45 pomej 10 2.me) 4.30 p.m.{10 2eme} 4.30 peme| P.M.
Haemb. 43% 42% 33% 38% 37% 34% 33% 36% 34% -
Sodium. 340 315 303 289 309 293 296 306 332
Plasma Cl. 664 625 590 603 615 598
W.B.C1. 507 498 463 498 498 540 551 5168
Urea., 45 51 L 49 56 53 - 110 144 199

delivéred placenta
1l pem. expressed 9.30 p.m.
CASE 218. pressure readings recorded in Chart XXIX.



