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and alkaline phosphate 20 KA units. These results were thought to be
consistent with Paget's disease. She was given an orthopaedic shoe to com-
pensate for the shortening of her leg.

She was not seen again until October 1976, when she was admitted to
hospital after a fall with an intertrochanteric fracture of the neck of the right
femur. A nail and plate were inserted. Because of the softness of the bone it
was difficult to fix the screws. Postoperatively she complained of feeling
"strange" and of parasthesiae in her arms. Her serum calcium concentration,
which had been 3 2 mmol/l (12 8 mg/100 ml) on admission, rose to 3-7
mmol/l (14 8 mg/100 ml) postoperatively, and a serum parathyroid hormone
concentration at this time was 2 36 ng/ml (normal less than 1 ng/ml). A
second serum parathyroid hormone concentration a month later (when her
serum calcium concentration was 3 6 mmol/I (14 4 mg/l00 ml) was 1 08
ng/ml. Her urinary calcium excretion was 4-6 mmol/24 h (180 mg/24 h).
There was no evidence of hyperparathyroidism on x-ray studies of her hands
and skull. Six weeks after the first operation, further surgery was undertaken
to refix the nail and plate, which had slipped, but postoperatively she
developed cardiac failure and died a week later.
A parathyroid adenoma was found at necropsy (Professor D A L Bowen).

Discussion

The acceleration of bone formation and resorption seen in patients
with Paget's disease is not usually reflected in abnormal serum con-
centrations of calcium and inorganic phosphate. This has been shown
both in studies of large series of patients and in balance studies.2
Only when such patients are immobilised or suffer fractures does
hypercalcaemia occur. It is unfortunate that reports of patients who
developed hypercalcaemia on immobilisation3 have resulted in the
impression that hypercalcaemia is common in Paget's disease. In the
present case the grossly raised serum calcium concentration found
when she presented was unlikely to have been due to the Paget's
disease even though her mobility was somewhat limited. Her low
serum inorganic phosphate concentration made hyperparathyroidism
a likely diagnosis and the serum alkaline phosphatase concentration,
which was only slightly raised, suggests that the Paget's disease was
relatively inactive.4

In the 13 cases of coincident Paget's disease and hyperparathy-
roidism reported up to 1975 radiological examination of the bones
showed features of both diseases in seven and of Paget's disease only in
six. Bone histology in 10 of these cases was reported as showing evi-
dence of hyperparathyroidism only in four and of Paget's disease
only in six.5

I thank Mr T M Hennebry for allowing me to study his patient, and the
laboratory at the Middlesex Hospital, London, for serum parathyroid
hormone estimations.
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Haemolytic uraemic syndrome and
idiopathic membranous
glomerulonephritis

The haemolytic uraemic syndrome, a condition characterised by intra-
vascular coagulation, may occur in various circumstances, including
post partum, but rarely as a complication of pre-existing glomerulone-
phritis. There are single reports of the syndrome with mesangio-
capillary glomerulonephritis1 and steroid-dependent nephrotic
syndrome2 but no record of an association with membranous
glomerulonephritis, as in the case we describe.

Case report

A 20-year-old Caucasian man, with a history of hay fever and urticaria,
was found in November 1974 to have persistent proteinuria of 1 g/24 h.
In April 1975 his blood pressure (BP) was 120/80 mm Hg and the blood urea
concentration normal but there was an eosinophilia of up to 50 ,; serum IgG
concentration was 2-5 g/l (normal range 5-16 g/l) but IgA, IgM, IgE, and
C3 concentrations were normal. Histologically a renal biopsy specimen
showed slight glomerular capillary thickening, early epimembranous "spike"
formation, and minimal hypercellularity; electron microscopy showed sub-
epithelial electron-dense deposits, and immunofluorescence microscopy a
finely granular staining along the glomerular basement membrane for IgG.
Idiopathic membranous glomerulonephritis was diagnosed.
Treatment with prednisone and diuretics had no clear-cut effect on the

proteinuria. The steroid was withdrawn in March 1976, on account of
scabies and threadworms, after which the infestations and the eosinophilia
disappeared. At a routine outpatient attendance on 24 June 1976 he felt well
and the blood urea concentration was 6 3 mmol/l (38 mg/100 ml) (normal
range 3-3-6-7 mmol/l (20-40 mg/100 ml)). On 13 July 1976 he was
admitted to hospital with a three-day history of acute anuric renal failure
with oedema and loin pain. His BP was 140/85 mm Hg; blood urea concen-
tration 26 mmol/l (157 mg/100 ml); Hb 6-5 g/dl, with evidence of red cell
fragmentation and polychromasia; serum bilirubin concentration normal;
WBC 10-7 x 109/1, neutrophil leucocytosis; platelets 170 x 1091/; the
serum concentration of albumin was 21 g/l, and of IgG 3 g/l; IgA, IgM,
and C3 concentrations were normal; the results of tests for antinuclear
factor and HBsAg were negative; titres of ASO>2000 units/ml, Myco-
plasma pneumoniae 1/24, and cytomegalovirus 1/64. Intravenous pyelography
showed a faint nephrogram, and renal angiography did not disclose any
vascular occlusion. Renal biopsy was performed on 16 July 1976: results are
given below.
The patient was treated with prednisolone and dipyridamole, and with

peritoneal dialysis, but, after a Streptococcusfaecalis peritonitis had developed,
haemodialysis was substituted. Blood transfusions totalling 11 units failed
to raise the haemoglobin concentration above the range of 6-10-1 g/dl,
and the serum bilirubin concentration became raised (maximum 75,tmol/I
(4-4 mg/100 ml), normal range 3-20 ,umol/l (0 18-1-2 mg/100 ml)), sug-
gesting haemolysis. His BP rose to 200/1100 mm Hg, and he died on 30 July
1976.
Necropsy showed that death was due to uraemia and peritonitis. The
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Upper: Glomerulus with diffuse capillary thickening; thrombosis of the
afferent arteriole (a) and of a capillary (c). (H&E. x330.) Lower:
Thickened basement membrane with well developed "spikes." (Silver
methenamine x 770.)
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kidneys were swollen and weighed 300 g each. Light microscopy of biopsy
and post-mortem kidney tissue showed diffuse glomerular capillary thicken-
ing and well-developed "spikes," consistent with more advanced mem-
branous glomerulonephritis (see figure). In addition, there was frequent
thrombosis of glomerular capillaries and occasional tuft necroses and epi-
thelial crescents. Many afferent arterioles and a few interlobular arteries were
also thrombosed, with fibrin incorporated in their walls (see figure), but
inflammatory infiltration was absent. Vascular lesions were not detected
in other organs. Immunofluorescence microscopy of biopsy material gave
results typical of membranous glomerulonephritis, with in addition weak
staining for fibrin in arteries and some glomeruli; electron microscopy
disclosed subepithelial and intramembranous dense deposits, but also
subendothelial lucent deposits containing spotty densities, while glomerular
capillaries were filled with platelets or dense material and processes of
mesangial cells, consistent with intravascular coagulation.

Comment

The combination of renal failure, non-inflammatory vascular
thrombosis, and anaemia of probable microangiopathic haemolytic
type leaves no doubt that this patient with proved membranous
glomerulonephritis had developed the haemolytic uraemic syndrome3;
thrombocytopenia is not an invariable feature of this condition.3
Intravascular coagulation has varied causes and associations: it may
follow bowel or respiratory infection:'; a hypercoagulable state
(pregnancy) may predispose to it4; and immune complexes may play a
part in initiating thrombosis.4 We were unable to elicit prior infective
symptoms, but the presence of serum antibodies may imply that there
was a silent streptococcal or other infection, with the depressed IgG
concentration contributing to a lowered resistance; also, the nephrotic
syndrome (and, by interpolation, persistent proteinuria) is a hyper-
coagulable state.; Nevertheless, precisely why our patient developed
this syndrome, and how it was related to the glomerulonephritis, is
still not clear.
Although it is a rare complication, it will be wise to bear the

possibility of the haemolytic uraemic syndrome in mind in the cir-
cumstances of unexpected renal failure in glomerulonephritis.

We thank Dr Judith Kemp and Dr Dudley Tee for advice and Dr Alan
Darby for the post-mortem examination.
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Sodium nitroprusside in idiopathic
respiratory distress syndrome

Considerable right-to-left shunts occur in the idiopathic respiratory
distress syndrome,' causing severe hypoxia and acidosis. Pulmonary
perfusion is low and pulmonary vascular resistance is high.2 A case of
the idiopathic respiratory syndrome is reported in which a continuous
infusion of sodium nitroprusside (Nipride) resulted in an immediate
and sustained increase in Pao2 and rise in pH.

Case report

A baby boy was born by elective caesarean section at 38 weeks' gestation;
his birth weight was 3320 g. At the age of 3 hours he developed cyanosis,
tachypnoea, rib recession, and expiratory grunting. At 9 hours a chest x-ray
film confirmed the diagnosis of the respiratory distress syndrome. No other
abnormalities were found. He was nursed in oxygen. The results of in-
vestigations were as follows: F1o2 80 ('I ; Pao2 ranged from 8-0 to 10 0 kPa

(60-70 mm Hg) (pH 7-22-7-28, Paco2 4-1-9-3 kPa (31-70 mm Hg), base
excess mmol (mEq)/l +2, -10).
At 27 hours continuous positive airway pressure was instituted with nasal

catheters, after a fall in Pao2 to 6-0 kPa (45 mm Hg) with F1O2 80 %. The
positive airways pressure was 11 cm water, and F1O2 60-80 % produced a
Pao2 6-7-12-7 kPa (50-95 mm Hg) pH 7-23-7-33, Paco2 6-7-8-0 kPa (50-
60 mm Hg), base excess -5 mmol/l. At 65 hours (figure) the arterial
oxygen Pao2, fell to 2-4 kPa (18 mm Hg) on 100 % oxygen (pH 7 09, Paco2
11-2 kPa (84 mm Hg), base excess -9 mmol/l) and intermittent positive
pressure breathing was started using 100 % oxygen via an endotracheal tube,
with an end expiratory pressure of 6 cm water. The Pao2 remained low, the
Paco2 varied, and the acidosis did not respond to alkali. At 70 hours sodium
nitroprusside was infused via the umbilical artery at 2 ,g/kg/min.3 Within
30 seconds there was an immediate improvement in peripheral perfusion,
pulse volume, blood pressure, and urine flow. The Pao2 rose from 2-4 to
6 5 kPa (18 to 49 mm Hg) within 5 minutes (pH 6-90, Paco2 12 3 kPa
(92 mm Hg), base excess -19 mmol/l) and reached a maximum of 13-2 kPa
(99 mm Hg) after 16 hours. All blood gas values had returned to normal
within 2-3 hours. The infusion was continued for 120 hours in the dose
range 2-5 jig/kg/min. The F1O2 was slowly reduced and the baby extubated
on the 9th day of life. The infusion did not produce any apparent side
effects.

Sodium nitroprusside infusion
in ug/kg/min
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Arterial blood gas record from the 64th hour after birth,
showing the effect of infusing sodium nitroprusside.

Conversion: SI to traditional units-Base excess: 1 mmol/l
1 mEq/l. Po2: 1 kPa z 7-5 mm Hg.

Comment

After giving sodium nitroprusside to this baby the acidosis increased
further in spite of an increase in arterial oxygen, suggesting that the
infusion had improved systemic blood flow resulting in washout of
acid metabolites. The mechanism whereby this produced a rise in
arterial oxygen is debatable. A reduction in systemic vascular resistance
would result in an increased cardiac output, an increase in venous
oxygen content-which would, in the presence of right-to-left shunting,
increase arterial oxygenation. Alternatively, if sodium nitroprusside
reduced pulmonary vascular resistance, this would reduce both the
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