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is to be expected if the Pitocin drip, where used, is not
removed at the start of the second stage so that, if necessary,
it is available during, and possibly beyond, the third stage of
labour.

6. Separation of the Placenta
This is a rare complication of induction of labour, having

occurred only once in the present series. In point of fact
an accidental haemorrhage results and treatment should
be prompt and efficient. Parker1 suggests that accidental
haemorrhage is very often associated with an excess of
liquor amnii and that tbis type of case would be better
treated by transabdominal paracentesis ute.ri-a practice
not used in our institutions.

CONCLUSIO S

1. Induction of labour performed in well-selected cases
does not on its own endanger the life of the mother or
foetus.

2. Induction does not appear to increase the postpartum
haemorrhage rate.

3. A large number of the infants will be premature at
birth, and for tbis reason adequate facilities should be
available for nursing premature infants after delivery.

4. Maternal morbidity can be reduced to very small
proportions by attention to asepsis and antisepsis and by
the timely use of antibiotics.

5. Prolapse of the cord occurs more commonly in multi
gravidae, possibly owing to non-engagement of the presenting
part-a factor to be considered before undertaking the
procedure.

6. The foetal mortality rate in postmaturity must always
be weighed against the foetal risk inherent in the induction
of labour, before deciding what course to adopt.

7. Evidence available at present suggests that low rupture
of the membranes is the procedure of choice in the urgical
induction of labour.

Thanks are due to the Superintendents of the ho pital con
cerned for permi ion to publi h this paper. I am al 0 indebted
to Prof. James T. Louw for his constant encouragement, advice
and criticism.
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Haemolytic anaemia has long been known as a not infrequent
complication of eclampsia. 1 Thrombocytopenia may also be
associated with eclampsia,2, 3 while the simultaneous
occurrence of both haematological complications has recently
been reported by Pritchard et a[.4 As these haematological
disturbances may have an important bearing on the patbo
genesis and therapy of eclampsia, it is the purpose of this
paper to draw attention to their occurrence and management,
by presenting 2 cases in African patients in whom eclampsia
was associated with acute intravascular haemolysis, thrombo
cytopenia, and uraemia.

CASE I

J. ., aged 40 (blood group B, Rh-positive), was admitted to
hospital on 14 December 1956 with a history of severe headache

and blurring of vision of 2 days' duration. Her last menstrual
period wa in June 1956 and she had not attended an antenatal
clinic. Her only previous pregnancy in 1952 was normal. There
was no hi tory of drug ingestion or injection.

She was obese, restless and confused. The temperature was
98°F, the pulse rate wa 90 per minute, and there was no evidence
of shock. Moderate peri-orbital oedema and mild ankle oedema
were present. The blood presl ure was 260/180 mm. Hg. A
heaving apex beat was felt in the 5th interco. tal pace:t inch
out ide the mid-clavicular line, and the aortic second ound
was accentuated. Fundoscopy showed extreme narrowing of
the arterie . several segments being completely blood le s; marked
thickening 'of the arterial wall and arterio-venol! compre ion
were noted; there were superficial haemorrhages and numerou
ill-defined white exudates in the retinae; the optic discs were
normal. On abdominal examination a 24-week pregnant, non
tender uterus of normal con istency was palpated. Apart from
the mental state, the results of examination of the central nervou
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sy tern were negative. Two hours after admi ion the patient
had a generalized convul ion.

Investigations on Admission
The urine wa dark red in colour, with a pecific gravity of

1020. Ma ive proteinuria wa pre ent and micro copy revealed
large number of red blood-cell. Methaemoglobin wa detected
on spectro opic examination.

The cerebrospinal fluid was at a pressure of 240 mm. of water,
but wa chemically and micro copically normal.

The haemoglobin (estimated as oxyhaemoglobin with a Klett
Summer on photoelectric colorimeter) was 13· 1 g.• per lOOm!.,
leucocytes 15· 0 thousand per c.mm. (neutrophil 79· 5 ~.{, mono
cytes 2· 5 %, Iymphocytes 17·0% and myelocytes 1'0 0

0 , packed
cell volume 35 %, mean corpu cu!ar haemoglobin concentration
36%, reticulocyte 5%, and normoblast 750 per c.mm. On the
smears the red cells showed marked ani ocyto. is, moderate
poikilocyto is and the presence of deformed erythrocytes-
pberocytes, 'triangular cell', 'helmet cells', and chistocytes.

Platelets were not obviously reduced in numbers, although oc
casional abnormal forms were noted. 1ethaemoglobin was
not detected. The blood urea wa~ 140 mg. per 100 ml.

Course and Tr('alment
After sedation with paraldehyde, no further fits occurred.

The urinary output for the first 24 hours was 60 m!. Treatment
with Bull' regime" was instituted (Fig. 1). Between 15 and 22
December she became increa ingly confused and lethargic, while
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Fig. 1. Course and treatment of case I. (percentages on
the haemoglobin curve refer to corresponding reticulocyte
counts.)

the haemoglobin fell from 13· I to 7· 0 g. per lOOm!' Tbis fall
wa not as ociated with overt bleeding or evidence of concealed
accidental haemorrhage and wa accompanied by marked reticu
locytosis (35 %l, persistent normoblastaemia, a drop in blood
pressure to 190/J 15 mm. Hg, and a rise in blood urea to 383 mg.
per 100 m!. On 21 December it was noted that platelets had
become scanty on the smears and a wet count howed platelets
45,000 per C.ffiffi. (direct method, using disodium sequestrine as
anticoaguiant, and formol citrate as diluent). Schumm's test on
that date yielded a positive result. The rapidly progressive azo
taemia wa a ociated with an increasing output of dilute urine
of specific gravity 1005-1010. On 22 December she was delivered
of a fresh, 26-week foetu , with placenta and membranes com-

• In Johannesburg (altitude 5,740 feet) the mean haemoglobin
value for adult females i 15·3 g. per 100 ml., with lower limit
of normal 12·9 g. per 100 ml."

plete. Blood loss was light. few hour later it wa noted that
there were petechiae over the left ide of the chest, the gums
were bleeding and there were bruises in the right groin and over
the right forearm. Marrow a pirated from the sternum revealed
normoblastic hyperplasia (myeloid erythroid ratio 1 : I· 9), with
numerous mitotic figures and macronomloblast. Megakaryo
cytes were numerous but were not considered to be present in
increased numbers; a con picuou maturation defect was noted,
with no cell howing any evidence of platelet budding, and no
free-lying platelets were detected. The myeloid series was normal,
and no foreign elements were noted in the marrow.

Treatment with prednisone, 12· 5 mg. 6-hourly by mouth,
was started on 22 December with a view to halting the progres ive
haemoly is and thrombocytopenia. Over the next 8 days the
mental state gradually improved, while the blood pressure after
an initial ri e, fell to normal level. The haemoglobin value lInd
platelet count showed little change, reticulocytosis and normo
blastaemia persi ted, and the bone marrow remained unaJtel"Cd.
Schumm's te t on 25 December wa~ again po itive. The blood
urea continued to rise, reaching its peak on the 8th day, and a
before was accompanied by an increasing output of dilute urine.
By the 13th day of prednisone therapy the patient was mentally
clear, the purpura was resolving, the blood urea was falling rapidly,
and the haemoglobin and platelet count were beginning to rise.
By the 33rd day of therapy the haematological and biochemical
findings were almost normal. The blood pre ure. however, had
slowly risen and become stabilized around a dia"tolic pressure
of 115 mm. Hg. The urinary output was normal but the specific
gravity was fixed at 1010 and the E"bach value was 0·25 g. protein
per litre.. Fundoscopy revealed that the haemorrhages and exu
dates had virtually di appeared. The arterial changes remained.
Tcterus was not observed throughout the entire course of the
illness. On 30 January 1957, 40 days after its commencement,
prednisone wa stopped. The haemoglobin value was now 12· 1 g.
per 100 ml, reticulocytes 2°.{ and platelets 115,000 per c.mm.
The bone marrow had reverted to normal; the myeloid-erythroid
ratio was normal, and many platelet-forming megakaryocytes
were pre ent.

After recovery from the acute episode the clinical finding of
left ventricular hypertrophy was confirmed radiologically and
electrographically. Both kidneys showed markedly reduced
excretion on the intravenous pyelogram. The phentolamine test
was negative.

CASE 2
L. ., aged 38 (blood group A, Rh-positive), was admitted to
hospital on 1I January 1957 in a state of stupor. The bistory
(obtained after recovery) was that he had been quite well until
the day of admission, when she was suddenly seized with severe
headache, vomiting and blurring of vision, followed a few minutes
later by loss of consciousness. An accompanying letter from a
practitioner who saw her a few hours later stated that a generalized
convulsion had been observed. Her last menstrual period was
on 15 July 1956 and she had not attended an antenatal clinic.
There were 7 previous pregnancies. Of these, 5 were normal,
the 4th ended in an abortion at 2 months, while in the last tri
mester of the 7th pregnancy she was admitted 'with swelling of
the feet' to another hospital, where she stayed for 7 weeks before
being delivered in January 1954, of a normal infant at the 8th
month of pregnancy. There was no history of drug ingestion or
injections.

She was moderately obese, restless and stuporose. The tempera
ture was 98· 2°F, the pulse rate 96 ~r minute, and there was no
evidence of shock. There was moderate sacral and ankle oedema.
Purpuric ~pots were scattered over the trunk and the proxinlal
parts of the limbs. The blood pressure was 220/140 mm. Hg.
A heaving apex beat was felt in the 5th intercostal space, t inch
outsicle the mid-clavicular line, and the aortic second sound was
markedly accentuated. Fundoscopy showed bilateral papill
oedema, numerous white, soft exudates and a few superficial
haemorrhages; the arteries were mildly narrowed. Abdominal
examination revealed a 26-week pregnant, Don-tender uterus of
normal consistency.

Invesligatior.s on Admission
The urine wa dark red in colour, with a specific gravity of

1015. Massive proteinuria w:Js present and microscopy showed
large numbers of erythrocytes.
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ni one the patient \ a clinically, haematologically and bi 
chemically normal. apart from the urinary pecific gravity, which
was fi ed at 10lO and the proteinuria of O' 25 g. per litre ha h).

t no tage of the illn wa icteru observed. On ebruary
the blood pre- ure began to ri and e enrually became tabilized
around a d' slOlic pre ure of 115 mm. Hg.

After recovery from the acute epi ode an -ray of the chest
confirmed the clinical finding of left ventricular h pertrophy,
although the electrocardiogram \ a. normal. The intravenous
pyelogram and the phentolamine t t were normal.

The results of further inve tigation carried out on the 2 ca
during the pha e of acute haemoly i were essentially imilar.
The erum bilirubin was 0·8 0·9 and 0·6 mg. per 100 ml. in
case 1, and O' 8 mg. per 100 m!. on 2 occasions in case 2. At
no tage wa urobilin in exce found in the urine. The 0 motic
fragility of the red cell. was moderately increa d' case I howed
4 % haemoly i in O' 55 % aCI, and in case 2 haemol is com
menced in 0·60% aC!. Heinz bodi were not detected. The
direct Coomb test, performed on 4 occasion in case I and on
3 occa ion in case 2, was negative. Abnormal antibodies could
not he demonstrated with enzyme-treated erythrocyt or by the
indirect Coomb te t. Ham' acid- erum t~ t and the Donath
Landsteiner test were negative, and cold agglutinin were not
present. Sickling could not be demonstrated. Paper electro
phores; of haemoglobin in a veronal butTer (pH 8· 6) ho·.·..ed
a ingle component with mobility of haemoglobin A. In case I
alkali resistant haemoglobin wa 0'9% and solubility in 2·5S M.
phosphate butTer (pH. 6'9, 25°C) 1·30 g. pe~ litre; in case 2 the
results were 0'3% and 1·42 g. per litre respectively.

Platelet agglutinins were detected in the sera of both patient ;
a simple method was used, the platelet u pen ion being prepared
from normal blood, with the use of .iliconized apparatus and an
anticoagulant comprising ~qual volume of 1% disodium seques
trine and 1% 'Triton W.R. 1339'. 0·05 ml. of the platelet sus
pension was added to 0·05 m1. of the test erul11 in a iliconed
tube and aliowed to stand at room temperature for an hour.
The su pen ions were then examined micro copically on iliconed
slides; in both cases no free-lying platelet remained, while with
the cor-trol sera the platelet were not agglutinated.

alaria para ites were not detected, and 'L.E.cell' could
not be demon trated. Section of !rephine pecimen of bone
marrow showed no evidence of hyaline thrombi. Viral and
rickett ial complement fi ation tests were negative. The .D.R.L.,
Kahn, and Kn!mer te. ts were negative; the treponema immo
bilization test was positive (100% pecific immobilization) in
case I and negativll in case 2 (5 % specific immobilization). Serum
proteins in case 1 were albumin 2·0 g. per 100 ml. and globulin
3·0 g. per 100 ml; in case 2 albumin was 2·9 g. per 100 m1. and
globulin 3·7 g. per 100 ml.
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The cerebro pinal fluid was xanthochromic and contained
60 erythrocyte and 1 pol_ morphonuclear cell per .mm., protein
90 mg. per 100 m!., and ugar 5 mg. per 100 m!. The pressure
wa not mea ured.

Blood count howed haemoglobin 13· g. per 100 ml. leuco-
cyt 15·0 thousand per c.mm. (neutrophil. 2,0%, monocyte
7·0%, and Iymphocytes ll'O°0' packed cell volume 3 %. mean
corpuscular haemoglobin concentration 36 ~-:;, and reticulocytes
2·5%. On the smear the red cell howed no ob iou mor
phological abnormalities, and no normoblasts were noted; platelet
were scanty. The blood urea wa 160 mg. per 100 m!.

Course and Treatmellt
Sedation with paraldehyde was started on admi ion. The

urinary output for the first 24 hours was 400 ml. Treatment
with a modification of Bull' regime" was in tituted (Fig. 2).
During the night of 12 January she was detivered of a fresh,
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Fig. 2. Course and treatment of ca e 2.

28-week foetus \\ith placenta and membranes intact. Blood
loss wa slight. Within 24 hours of delivery the blood pressure
fell to normal levels but the stupor continued. On 17 January
it wa- no,ed that he was pale, despite the absence of an obvious
source of bleeding. Blood count now showed haemoglobin
6·4 g, per 100 m!., leucocytes 19·5 thousand per c.mm. (neutro
phils P! %), reticulo:::ytes 5%, and normobla ts 975 per c.mm.
The red cells howed marked ani opoikilocyto i , with the pre 
erce of 'helmet cells', 'triangular cells', schistocytes, and occa
siunal spherocytes. Platelets were 20,000 per c.mm. chumm s
teSt yielded a positiv~ result. Marrow a pirated from the sternum
showed active normoblastic erytbropoeisis: megakaryocytes
were present in normal numbers, but there was a conspicuous
'maturation arrest' with absence of forms showing platelet
budding, and no free-lying platelets. The myeloid series appeared
normal, and no foreign elements were pre ent. The blood urea
was 430 mg. per 100 m1., its rise being <U ociated with an in
crea ing output of dilute urine of pecific gravity 1004-1010.

Tn view of the haemolysis and thrombocytopenia, treatment
with predni one, 20 mg. 6-hourly by mouth, was started. On
18 January a transfusion of 1000 ml. of blood was given. There
after improvement was so rapid that 14 days after tarting pred-

DlSCUSSJO

The e ential feature of tbe two ca es de cribed above may
be urnmarized a follow:

Both patients had long-standing hypertension as hown by
left ventricular enlargement, whjle case I hawed signs of
well-marked arterio clerotic retinopathy in addition. This
pre-existing hyperten ion, probably es ential in nature, was
complicated by eclamp ia at the beginnjng of the third
trime ter of pregnancy. The eclamp ia in turn was com
plicated by:

(a) Acute intravascular haemolysi as hown by rapid fall
in haemoglobin (not accounted for by haemorrhage), methac
malbumjnaemia (Positive Schumm's te t), methaemoglobinu
ria (case I), pherocyto is and schi tocyto i ; and compen
satory erythropoei is as manifest by reticulocyto i , normo
bLastaemia, and erythroid hyperplasia in the marrow (case 1).
The increase in the 0 motic fragility of the red cells i po ibly
further evidence of haemoly i, but thi finding must be
viewed with some reserve, for minor increa e in red-cell
fragility;nay occur in normal pregnant women.7 The absence
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Fig. 3. Possible relationships between haemolytic anaemia
and uraemia in eclampsia.

similarly predispose towards the development of haemo
globinuric nephrosis in the presence of intravascular
haemolysis. In particular, attention is drawn to the possibility
that a degree of interlobular arterial spasm, insufficient by
itself to produce acute renal failure on the basis of ischaemic
necrosis, may yet do so by predisposing towards haemo
globinuric nephrosis. Fig. 3 shows the possible relationships
between haemolytic anaemia and uraemia in eclampsia, and
demonstrates how vicious circles may arise.

2. The Relationship between Eclampsia and the Haematological
Disturbances

The possible relationships may be divided into 3 broad
categories :

(a) The association of eclampsia with the haematological
disturbances may be coincidental, the latter being attributable
to some other cause. Virtually any type of haemolytic anaemia
may manifest itself during pregnancy. However, as has been
found by others, it was not possible to demonstrate any of
the better-known causes of haemolytic anaemia on clinical
or laboratory investigation.

(b) The haematological disturbances and the eclampsia
may both be due to a common cause. Several workers18- 21
have suggested that eclampsia is best explained as an allergic
phenomenon. The fact that pre-eclampsia and eclampsia are
strikingly similar to acute glomerulonephritis, a condition
generally accepted as allergic in nature, is stressed by Peters.2Z

The combination of haemolytic anaemia and thrombocytope
nia is not uncommon and points to an immunological
disorder. This combination, in the absence of a chemical or
infective cause, is generally found in conditions which are
thought to be due to an immunological disturbance, such as
lupus erythematosus23 and thrombotic thrombocytopenic
purpura.24 Acquired haemolytic anaemia may be complicated
by thrombocytopenia,25 and the evidence suggests that both
the haemolytic anaemia and the thrombocytopenia are due
to the formation of auto-antibodies capable of destroying
the erythrocytes and the platelets. In the two cases reported
above, investigations failed to demonstrate abnormal anti
bodies against the erythrocytes. Tills has also been the
experience of other workers, with the exception of Pritchard

of hyperbilirubinaemia and excessive urinary urobilin is
consistent with intravascular haemolysis.

(b) Thrombocytopenic purpura associated with a mega
karyocytic marrow showing defective platelet-geResis, and the
presence of platelet agglutinins in the peripheral blood.

(c) Acute renal failure.
Treatment of case 1 with prednisone and of case 2 with

blood transfusion and prednisone was associated with the
resolution of the haematologjcal disturbances and the return
of the blood urea to normal levels. Both cases, however, were
left with hyposthenuria and mild proteinuria.

Three problems merit discussion.

I. The Relationship between Haemolysis and Uraemia in
Eclampsia

A striking feature of these cases was the occurrence of
severe intravascular haemolysis developing pari passu with
the rapidly progressive azotaemia. How are these phenomena
related? Acute renal failure is a well recognized complication
of eclampsia and is usually attributed to ischaemic necrosis
on the basis of spasm of the interlobular arteries.8 Recently
evidence has accumulated that azotaemia, irrespective of its
etiology, may, when rapidly progressive, give rise to severe
haemolytic anaemia. Muirhead et af.8 noted that a progressive
anaemia, which was largely haemolytic in nature, occurred
in bilaterally nephrectomized dogs, while Chaplin and
Mollison10 found that the survival of transfused, normal
erythrocytes was diminished in 6 patients suffering from
rapidly progressive uraemia. Swann and Merrillll state that
severe anaemia is one of the most constant features in the
clinical course of acute renal failure, and they suggest haemo
lysis as a possible mechanism. The pathogenesis of haemolysis
in uraemia is unknown. Uraemia, however, cannot explain
all cases of haemolytic anaemia in eclampsia, since an
analysis of several case reports of haemolytic anaemia asso
ciated with severe toxaemia", 12, 13 revealed that haemolysis
may be well marked at a time when the blood urea is either
normal or only slightly elevated. Nevertheless, even in a
patient with pre-existing haemolysis, the supervention of
uraemia may significantly aggravate the haemolytic process.

The fact that haemolysis may precede the acute renal
failure suggests another pathogenetic sequence. Thus, intra
vascular haemolysis in eclampsia may cause acute renal
failure on the basis of haemoglobinuric nephrosis.a The fact
that Fahr15 found haemoglobin casts in the kidney tubules
in 18 out of 33 fatal'CaSeS of eclampsia suggests that haemo
globinuric nephrosis is a not uncommon complication. The
circumstances under which haemoglobinuria produces renal
damage are complex. The intravascular injection of consider
able amounts of haemoglobin into humans did not produce
renal damage.16 Similarly, haemoglobinuric nephrosis is rare,
or has not been observed, in several haemolytic syndromes,
such as paroxysmal cold haemoglobinuria, paroxysmal
nocturnal haemoglobinuria, and acquired haemolytic
anaemiaY It is clear that haemoglobinaemia per se will not
produce haemoglobinuric nephrosis. Yuile18 showed that
the injection of haemoglobin solutions into rabbits did not
injure the kidneys. However, when the haemoglobin solutions
were injected after the kidneys had been rendered ischaemic
by preliminary clamping of the renal arteries for 15-25
minutes, renal lesions closely similar to those of human
haemoglobinuric nephrosis were produced. It is possible
that the reduction in the renal blood flow in eclampsia may
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~t al.,!' who found the direct Coombs test transiently positive
in 2 out of 11 toxaemic women. It is of interest that platelet
antibodies could be demonstrated in the sera of the two cases
reported here; the significance of this finding is however,
doubtful, in view of the lack: of any agreement on the validity
of techniques for the detection of platelet agglutinins. The
immunological hypothesis, although suggestive, remains
unproved.

(c) There remains the possibility that eclampsia in some
as yet unknown way may be responsible for the haemolysis
and the thrombocytopenia. As pointed out above, the
uraemia which may complicate eclampsia is not an adequate
explanation for the haemolysis nor, according to Dacie,27 can
it account for the thrombocytopenia.

3. Therapy

The possibility that an immunological disturbance underlies
the haemolytic anaemia and thrombocytopenia in eclampsia
suggested the use of cortisone or one of its related steroids.
Certainly the use of prednisone in case 1 and prednisone
together with blood transfusion in case 2 was associated with
rapid recoverY. In particular the prompt rise in the platelet
count in case 2 was most gratifying in view of the presence of
subarachnoid haemorrhage on admission. Cerebral hae
morrhage is a well-known cause of death in eclampsia, and
it has been suggested that thrombocytopenia may play an
important role in its pathogenesis.4 Pritchard et ap· state
that the haematological abnormalities undergo spontaneous
correction after deliverY and it is therefore not possible to
attribute the recoveries to prednisone alone. It is clear,
however, that prednisone should be given an extended trial
to establish its efficacy.

SUMMARY

Two cases of eclampsia in hypertensive African women are
described. In both cases the eclampsia was complicated by
haemolytic anaemia, thrombocytopenia and uraemia.
Recovery was associated with the use of prednisone in one
case and the use of prednisone together with blood transfusion
in the other.

The pathogenesis of eclampsia and these complications is
discussed.

,
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on platelet agglutinins; Dr. C. J. Anderson for the haemoglobin
studies; and Dr. V. Bokkenheuser for the treponema immobiliza
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PEPTIC ULCERATION IN THE AFRICAN OF DURBA

MALCOLM B. McKE ZIE, M.B., CH.B. (CAPE TOWN)

Senior Resident Medical Officer, King Edward V/1/ Hospital, Durban, South Africa

It is generally considered that peptic ulcer is uncommon
in the African, although Gelfand1 suggests that it may be
commoner in the urbanised Native.

Three cases of duodenal ulcer in male Africans were
recently (April 1957) diagnosed during a single week in the
medical wards of this hospital, and this unusual occurrence
prompted an examination of the incidence of peptic ulcer
in the African in Natal, and comparison of these findings
with those recorded for the African elsewhere in this continent.

Material

The admissions to the African medical and surgtcal wards
(excluding orthopaedic wards) of King Edward VIII Hospital,

Durban, during the 2-year period June 1955-MayI957,
have been analysed.

This hospital is the largest non-European hospital in
atal and serves mainly the non-European population of

Durban and its environs. The smaller hospitals in atal
refer cases requiring major surgerY and special radiological
examinations to this centre and, in addition, many patients,
by-passing their local hospitals, come of their own accord
directly to this hospital for treatment. The majority of
patients are derived from the Durban 'urban' population.
An overwhelming majority of the Africans admitted are
Zulus. Coloured patients do not attend at this hospital.




