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PAROXYSMAL nocturnal haemoglobinuria (PNH) is
an uncommon disorder with an approximate
incidence of two per million population (Crosby,
1953). Pregnancy is a rather rare event in PNH, and
although until the time of delivery no especial risk
has been reported, the puerperium is generally
stormy. In a comprehensive review based on fifty-six
cases of PNH, Dacie (1967) records three cases who
became pregnant after its onset, one of whom
developed thrombo-embolic disease.

In the present case, PNH was diagnosed at the
time of delivery. Early in the puerperium a severe
haemolytic episode developed which was followed
by a slowly progressive and eventually fatal stroke

* This case has been presented to the Caledonian Branch
of the Association of Clinical Pathologists and the British
Neuropathological Society.

due to sagittal sinus thrombosis. Although venous
thrombosis is common in PNH, sagittal sinus
thrombosis is a rare event and its occurrence in a
young post-partum woman with PNH has not
previously been reported. Of particular interest in
this case was evidence suggestive of reduced fibrino-
lytic activity during an episode of venous thrombosis.

Case report
A 34-year-old woman developed a transient right

hemiparesis in October 1967 during the 28th week
of her second pregnancy. An air encephalogram at
that time showed an expanding lesion in the left
cerebral hemisphere. She made a full spontaneous
recovery over a period of 7 days. A macrocytic
anaemia was noted and oral iron and folic acid were
given for the rest of the pregnancy but without
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producing any significant rise in the haemoglobin
level. The remainder of the pregnancy was uneventful
until the 39th week when abdominal pain developed.

In the previous medical history it transpired that
in 1960, the patient had developed a severe hypo-
plastic anaemia thought at that time to be secondary
to the long acting sulphonamide sulphamethoxy-
pyridazine (Lederkyn). The diagnosis was made on
the basis of anaemia, thrombocytopenia and marrow
hypoplasia and was supported by ferrokinetic studies.
The haemoglobin level was maintained with blood
transfusion and a full recovery was achieved in 6
months. Thereafter, she remained well and her first
pregnancy in 1964 passed without obstetric or

haematological incident.

On admission to the Royal Infirmary in the 39th
week of her second pregnancy, the patient was a
thin sallow woman with pale mucous membranes
and a smooth liver edge palpable at the costal
margin. There was no splenomegaly, lymphadeno-
pathy or icterus. Apart from a residual right facial
weakness full neurological examination was negative.

Investigations. Hb 9-0 g/100 ml, PCV 29 %, WBC
5600/mm3, platelet count 130,000/mm3. The peri-
pheral blood showed anisocytosis, poikilocytosis,
macrocytosis, polychromasia and a reticulocyte
count of 13%: many poikilocytes showed atypical
'rat tail' projections. The blood group was O Rhesus
(D) negative and both direct and indirect anti-
globulin (Coombs') tests were negative. Urine
analysis revealed excess urinary urobilinogen and
large amounts of haemosiderin in the centrifuged
deposit.

These findings indicated chronic intravascular
haemolysis and a diagnosis of PNH was made when
two positive Ham's acid serum tests were obtained

on successive days. The Ham's test was carried out
according to Dacie & Lewis (1963) using heat
inactivated serum as a negative control and red cells
from a known case of PNH as a positive control.
Two days after admission the patient went into

labour and an uncomplicated vertex delivery fol-
lowed. A 7-day course of stilboestrol was given to
suppress lactation. The first post-partum day was
uneventful but in the 2nd day lower abdominal pain
developed which over a 24-hr period became
generalized and was associated with vomiting. The
abdomen became distended and a tender liver edge
became palpable 3 in. below the costal margin.
The haemoglobin was 6-6 g/100 ml and the platelet
count 90,000/mm3. The patient became icteric,
the total serum bilirubin was 2-5 mg/100 ml, with
1-3 mg/100 ml direct-reacting bilirubin; serum
alkaline phosphatase 21 KA units/100 ml, the
SGOT 202 SF units/100 ml and the SGPT 116 SF
units/100 ml. The abdominal pain persisted and
heavy continuous haemoglobinuria developed on
the 5th post-partum day. The plasma haemoglobin
level was 150 mg/100 ml and the plasma methaemal-
bumin 3-0 mg/100 ml. This acute episode of intra-
vascular haemolysis was managed symptomatically
and blood transfusion was withheld. The haemoglo-
binuria disappeared by the 10th post-partum day,
and the abdominal pain resolved 3 days later.
Thereafter the patient's general condition improved,
the haemoglobin rose to 7-9 g/100 ml, the serum
transaminases became normal and the liver edge
could not be felt.
During the period of acute intravascular haemoly-

sis, haemostatic and fibrinolytic investigations were
carried out (Table 1). These were normal apart from
an increased Factor X level, a slightly increased
Factor V level and a prolonged euglobulin lysis time.
Serial serum samples at this stage were examined by

TABLE 1. Coagulation and fibrinolytic investigations carried out during intravascular
haemolysis and hepatic vein thrombosis

Test Normal/control
Bleeding time (Duke Method, min) 3 2-7
Whole blood clotting time (Lee and White, min) 3 3-8
One stage prothrombin time (sec) 15 15
Kaolin cephalin clotting time (sec) 40 35
Thrombin time (sec) 13 13
Thromboplastin generation test Normal
Prothrombin consumption index (%/) 22 40
Factor V assay (%) 176 50-150
Factor VIII assay (%) 100 50-150
Factor IX assay (%) 100 50-150
Factor X assay (%/) 450 50-150
Platelets/mm3 200,000 150,000-400,000
Fibrinogen (mg/100 ml) 267 200-400
Plasminogen (casein units/ml) 35 2-4
Euglobulin lysis time (hr) 11 2-10
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an Ouchterlony technique using anti-human fibrino-
gen antiserum for fibrin degradation products but
with negative results.
On the 24th post-partum day, the patient com-

plained of headache, backache and abdominal pain
and, 24 hr later, had a grand mal seizure. These
symptoms persisted and the liver edge was again
palpable and tender. There was no haemoglobinuria.
On the 31st post-partum day a flaccid paresis of

the left leg developed. There was no sensory loss,
and the tendon reflexes and plantar responses were
normal. Over the next 5 days headache became more
severe and the paresis extended gradually to involve
the left arm. Left facial pain developed.
As the haemoglobin level was again falling and

the patient's condition deteriorating one unit of
thrice washed red cells was given. Towards the end
of the transfusion the headache intensified so further
transfusion was withheld. The next day, 2 weeks
after the onset of neurological symptoms, signs of
acute brain stem compression appeared. The patient
was transferred in coma to the Institute of Neuro-
logical Sciences where ventriculography showed
small symmetrical ventricles and no shift of the
midline structures. At the time of this procedure,
anticipating a possible craniotomy, two units of
thrice washed cells were transfused without any
apparent reaction. In spite of further supportive
measures, the patient died without regaining con-
sciousness on the 40th post-partum day, 17 days
after the onset of progressive neurological symptoms.

Necropsy (K3/68)
The anterior part of the superior sagittal sinus was

occluded by old organized thrombus whereas the
remainder contained more recent ante-mortem
thrombus which had propagated throughout its
length, into both sigmoid sinuses, and into the left
jugular and subclavian veins.
The brain (1350 g) showed convolutional flattening

and tentorial and tonsillar herniae. In coronal
sections there was intensely haemorrhagic bilateral
parasagittal infarction which was more extensive on
the right (Fig. 1). Where infarction was severe, there
was thrombosis of cortical veins but there was no
arterial occlusion. In the left superior frontal gyrus
there was an old partly yellow wedge-shaped infarct
(Fig. 2). The ventricles were small and symmetrical
and there were secondary haemorrhages in the pons.
The cerebellum and spinal cord were normal.

In the heart (300 g) there was a 1 0 cm old fibrous
scar in the posterior wall of the left ventricle. The
aorta and its major branches, the venae cavae and
the pulmonary trunk and arteries were patent but
microscopy showed that some ofthe small pulmonary
veins were occluded by thrombus. The capsular and
cut surfaces of the enlarged liver (2000 g) had a
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FIG. 1. Coronal section of fixed brain through parietal
lobes. The superior sagittal sinus is occluded by
thrombus and there is bilateral parasagittal venous
infarction. This is much more extensive in the right
hemisphere. x 1-2.
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FIG. 2. Coronal section through frontal lobes. There is
an old parasagittal venous infarct in the left superior
frontal gyrus. x 0-8.

coarsely mottled haemorrhagic appearance due to
extensive recent centrilobular haemorrhagic and
anaemic infarction. All of the major hepatic veins
and many of their smaller branches were occluded
by thrombus. The hepatic arterial and portal venous
systems appeared normal although microscopy
showed partial occlusion of an occasional small
branch of the portal vein. The architecture of each
kidney (150 g) was normal but the cortex had a
distinct rust brown colour. The cut surface stained
intensely blue with Perl's Prussian blue reaction and
microscopy demonstrated heavy impregnation of
the tubular epithelial cells with stainable iron. The
spleen was enlarged (250 g) and the cut surface
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showed numerous recent infarcts due to occlusion
of the splenic vein by thrombus. An infarct was also
found in the anterior lobe of the pituitary, presum-
ably due to raised intracranial pressure (Wolman,
1956).
There was no histological evidence of widespread

thrombosis of small vessels in the many organs
examined and stainable iron could be identified only
in the kidneys.
Discussion

Hypoplastic anaemia, particularly thz drug-
induced type, is known to be associated with PNH
(Dacie, 1967). Marrow hypoplasia may precede the
development of the disease or may complicate it.
In this case marrow hypoplasia preceded overt
PNH by 8 years. If a patient with chronic haemolytic
anaemia gives a previous history of hypoplastic
anaemia, PNH should be suspected, and Ham's
acid serum test carried out (Dacie, 1967).
PNH is known to be associated with an increased

thrombotic tendency (Scott, Robb-Smith & Scowen,
1938; Manchester, 1945; Marks, 1949; Crosby,
1953; Dacie, 1967) but the mechanism of this is
poorly understood and haemostatic investigations
vary (Dacie, 1967). In this case the main haemostatic
abnormality found was increased factor X activity
(Table 1). The lack of fibrin degradation products
in the serum plus the prolonged euglobulin lysis time
at a stage when there was evidence of venous
thrombosis is suggestive of a degree of inhibition
of fibrinolytic activity. In the series of cases reviewed
by Crosby (1953) approximately 50% died from
cerebral and/or portal vein thrombosis. This patient
illustrates the assocation well but the occurrence of
thrombosis of the superior sagittal sinus in a patient
with PNH appears to have been less commonly
described although cases have been reported by
Bergmark (1931), Ellenhorn et al. (1951) and Nussey
& Dawson (1956). Krayenbuhl (1967, personal
communication 1968) in his series included one case
of thrombosis of the anterior one-third of the
superior sagittal sinus in a patient suffering from an
aplastic-haemolytic anaemia of unknown origin.

In pregnancy and the puerperium there is an
increased risk of thrombosis (Inman & Vessey, 1968)
and when stilboestrol is given to suppress lactation
this risk is further increased (Daniel, Campbell &
Turnbull, 1967). This patient undoubtedly experi-
enced episodes of superior sagittal sinus thrombosis
in both pregnancy and the puerperium, the old venous
infarct in the left superior frontal gyrus indicating
the pathogenesis of the transient right hemiparesis
experienced earlier in her second pregnancy. More
recent antemortem thrombus in the posterior part
of the superior sagittal sinus was clearly the cause
of the terminal cerebral venous infarction. This

patient's symptomatology and mode of presentation,
therefore, correlated well with the autopsy findings.

It is commonly thought that the majority of
strokes occurring in pregnancy and the puerperium
are due to cerebral venous thrombosis. Although
intracranial venous thrombosis does occur in
pregnancy and more commonly in the puerperium
(Kalbag & Woolf, 1967), a recent survey undertaken
in the West of Scotland by Cross, Castro & Jennett
(1968) shows that in a series of thirty-one patients
who presented with strokes in pregnancy and the
puerperium, and who were fully investigated, over
70% were due to occlusive cerebral arterial disease.
Blood transfusion, even with washed red cells, has

been shown in some cases to aggravate haemolysis
(Dacie, 1967). For this reason, transfusion was
withheld and given only when the haematological
state was deteriorating rapidly. In retrospect it might
be said that the washed cell transfusion aggravated
the haemolytic process.

Anti-coagulant therapy with coumarin prepara-
tions is not generally recommended in PNH (Dacie,
1967). Such treatment was considered in this case
but rejected because of the ill defined nature of the
abdominal pain and initial uncertainty as to the
pathogenesis of the stroke.
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Adult hypertrophic pyloric stenosis
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HYPERTROPHY ofthe muscle fibres ofthe pylorus in the
adult is a curious lesion that deserves more frequent
consideration, especially in the differential diagnosis
of constricting lesions of the distal stomach.
Although male predominance is not as marked in
adult as in infantile hypertrophic pyloric stenosis,
men exceed women in the ratio of 3 : 1 (Andresen,
Gammelgaard & Licht, 1946; North & Johnson,
1950). The great majority of adults presenting with
symptoms referable to pyloric muscle hypertrophy
are between 30 and 60 years of age. The age range,
however, is wide; some symptomatic cases have been
observed in patients in the ninth decade of life
(Albot & Magnier, 1955).
The present report describes a case of hyper-

trophic pyloric stenosis in a young female, adding
one to the small number recorded.

Case report
An unmarried female aged 15 years was admitted

to the Republican Hospital on 7 September 1966
complaining of vomiting of 6 months' duration.
The vomiting was at first mild and sparse, later it
became frequent and copious. It was unrelated to the
type of food. The vomitus was invariably sour in
taste and contained undigested food particles. There
was no history of haematemesis or melaena. There
had been some weight loss.

On admission she appeared slightly wasted but
not acutely ill. No abnormalities were found in the
heart, lungs, abdomen, urinary system and the
central nervous system. The liver and spleen were
not palpable. Her temperature was 36-8°C, the
blood pressure was 110/70 mmHg and the pulse was
90/min.

Investigations. Hb 11-8 g/100 ml, ESR 53 mm/hr
(Westergren); WBC 7650/mm3 with a normal dif-
ferential count. The stool contained no occult blood.
Chest radiograph was normal.
The patient received chlorpromazine, ferrous

sulphate and vitamin B complex daily for 12 days
with no benefit. On barium meal examination (Fig. 1)
the stomach was found dilated and ptosed; the
duodenal cap was not visualized in all the projec-
tions; no barium distal to the gastric antrum could
be detected; hypertrophy of the gastric mucosal
pattern was noted. The findings were in favour of a
long-standing pyloric obstruction. In view of this,
the patient was transferred to the surgical side on
20 September 1966 for operation. Pre-operatively she
received iron intramuscularly, vitamin B complex
and vitamin C. The operation was performed on
9 October 1966.

Operation. The stomach was exposed through an
upper median incision extending down to the
umbilicus. It was found to be greatly dilated and
there was no evidence of ulceration. The viscera were
normal. A soft mass was felt in the pyloric regionand a small incision was made through it. A villous-
like obstruction was found in the pyloric canal,the lumen of which measured no more than a few
millimeters in diameter. A localized partial gastrec-
tomy with gastro-duodenostomy was performed.
The regional sub-pyloric lymph nodes were removed
and were sent with the excised pylorus for histo-
pathological examination.
The post-operative course was uneventful. At

follow-up, the patient showed a moderate gain in
weight, good appetite and no dyspeptic symptoms.A post-operative barium meal showed a normal-
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