
BRITISH MEDICAL JOURNAL 29 APRIL 1978 1113

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.
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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.
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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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pulmonary shunt effect and decrease right-to-left shunting through
the ductus arteriosus, thus increasing arterial oxygenation.
The mechanisms influencing pulmonary vascular resistance in the

face of hypoxia, hypercarbia, and acidosis are complex and we suggest
that an agent such as sodium nitroprusside, which acts directly on
blood vessels,4 is more likely to achieve effective pulmonary vaso-
dilatation than one which acts by blocking autonomic receptor sites.

This view is supported by two facts. Firstly, cases of idiopathic
respiratory distress syndrome treated with phenoxybenzamine,5 while
showing a decrease in acidosis, have a much delayed rise in arterial
oxygenation compared with the instantaneous effect of sodium
nitroprusside seen in our case. Secondly, the systemic blood
pressure rose in response to sodium nitroprusside. We suggest that
sodium nitroprusside has a place in the management of patients with
idiopathic respiratory distress syndrome who continue to deteriorate
despite orthodox intensive care.
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Reversible leg ischaemia due
to diuretics

We wish to draw attention to a possible complication of over-enthusi-
astic diuretic treatment in the elderly. Five patients were referred by
their practitioners over the past two years with leg ischaemia or
superficial gangrene of recent onset. Three patients had good foot
pulses and none had pain. All showed clinical evidence of appreciable
dehydration, and had been on varying doses of diuretics for lengthy
periods. Withdrawal of diuretics and rehydration alone resulted in
dramatic improvement of their leg circulation and healing of gangrene
within 48 hours. We believe that the diuretic treatment was respon-
sible for precipitating the peripheral vascular changes in these patients.
Vascular complications due to diuretics have been reported, 1 2 but we
can find no reference to leg ischaemia as a side effect.

Details of patients

Case No: 1 2 3 4 5

Sex and age F 84 M 79 F 71 F 85 M 78 Normal range
Daily diuretic(s) Frusemide 80 mg Frusemide 80 mg, Frusemide 40 mg, Frusemide 40 mg, Frusemide 120 mg

amiloride 5 mg amiloride 5 mg amiloride 5 mg

Clinical presentation Confused with Cold cyanosed feet Confused and Confused with pale Painless cold
swollen mottled and gangrenous lethargic with cold left foot mottled ischaemic
right foot patch of skin on mottled cold feet and an area of feet

right hallux and superficial gangrene on 5th
gangrene of left toe
1st and 2nd toes

Pulses To knees In feet To knees In feet In feet
Hb (g/dl) Not done 18 1 10 8 11-6 13-0 M 14-18, F 12-16
PCV (°) Not done 52-5 38-1 45-4 40-2 M 42-52, F 37-47
Platelets ( x 10-'/l) Not done 110 525 600 200 200-400
Urea (mmol/l) Not done 12-0 25 0 13-5 7-5 2 5-7-5
Na (mmol(mEq)/l) Not done 138 118 126 147 133-143
K (mmol(mEq)/l) Not done 4 8 3 9 4-8 3 8 3 5-5-0

Conversion: SI to traditional units-Blood urea: 1/mmol/l z 6 mg/100 ml.

Patients

Clinical details and the results of investigations are given in the table. All
the patients were taking digoxin with their diuretics, but there was no other
relevant drug treatment. The results of coagulation studies and serum
protein estimations were normal in all. Evidence of haemoconcentration was
shown by raised haemoglobin concentrations and packed cell volume in
case 2, and by a raised platelet count in cases 3 and 4. In the latter two cases
the presence of anaemia probably explained a normal packed cell volume.
Cases 2, 3, and 4 had raised blood urea concentrations, and cases three and
4 were hyponatraemic. All these changes reverted to normal after rehydration.

Comment

Diuretics may cause ischaemia with leg gangrene because they can
produce dehydration and hypovolaemia.3 The resultant poor tissue
perfusion and increased blood viscosity with hypercoaguability might
lead to occlusion of the distal small blood vessels.4 Another postulated
mechanism for diuretic-induced ischaemia is intracellular swelling
due to electrolyte changes and vasospasm,' and tissue necrosis without
organic vascular occlusion has been reported in acute illnesses with
dehydration and shock.5 The commonly recognised causes of gangrene
include numerous vascular diseases, embolism, diabetes, and changes
in blood constituents, but in our patients the major contribution
appeared to be inappropriate diuretic intake and subsequent de-
hydration.

Overuse of powerful diuretics is common and often the initial dose
for the acute condition is continued unnecessarily. There are numerous
side effects of diuretic treatment,3 but less well known complications
are mesenteric infarction,1 and transient cerebral ischaemic attacks.2

Because of underlying disease elderly patients may be more at risk
of ischaemic complications. In them similarly induced ischaemic
changes may be more widespread than in younger patients, affecting
more vital organs (such as the brain, heart, kidneys, or lungs), and
initiating or increasing degeneration in these tissues.

Clinicians should consider restricting the long-term use of diuretics,
particularly in the elderly who, while being those more likely to need
these drugs, are also more at risk of developing complications.
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