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Plasma vasopressin and thirst responses to osmotic stimulation by infusion of5%
saline on four separate occasions: at presentation (@- ); after treatment
with spironolactone 200 mg/day for two months (O----O); after spironolactone
400 mg/day for two months (E - ); four months after right adrenalectomy
(A *). Shaded area represents normal range, and broken horizontal line
indicates limit of detection of the assay.

pmol/l (normal range 32-701); this failed to increase when she stood up. Salt
loading with 200 mmol/l sodium chloride/24 hours for five days did not suppress
the plasma aldosterone concentration (1373 pmolIl); similarly, a two week trial
with dexamethasone (2 mg/24 hours) failed to influence blood pressure or plasma
concentrations of potassium or aldosterone.

After eight hours' water deprivation urine osmolality attained only 533 mmol/
kg (normal >750), and 2 gg desmopressin given intramuscularly increased urine
osmolality to only 670 mmol/kg. Thirst and vasopressin release were tested by
infusion of hypertonic 5% saline for two hours.2 Plasma vasopressin was
measured by a specific and sensitive radioimmunoassay.3 Results showed a
normal osmolar threshold for the onset of severe thirst but subnormal plasma
vasopressin concentrations in relation to plasma osmolality, which was consistent
with a diagnosis of hypothalamic diabetes insipidus (figure). Anterior pituitary
function tests and computed tomography of the pituitary and hypothalamus gave
normal results. A Kviem test gave a negative result, and plasma vasopressin
neuronal cell antibodies were not detected.
The patient was treated initially with spironolactone 200 mg/day. Thirst and

polyuria improved slightly, but she remained hypertensive and hypokalaemic.
After two months' treatment with spironolactone 400 mg/day her thirst had
improved, urine volume was 2-01/24 hours, blood pressure was 140/90 mm Hg,
and plasma potassium concentration was normal (3-6 mmol/1). Isotope scans
suggested a lesion in the right adrenal gland; this was removed surgically.
Histological examination showed hyperplasia of the adrenal cortex. Post-
operatively she remained normotensive (blood pressure 130-140/80-85 mm Hg),
and normokalaemic (3-4-3-8 mmol/l) with no thirst or polyuria (urine volume 1-8-
2-01/24 hours) and did not take any drugs for 12 months. Thirst and vasopressin
release were tested when she was taking spironolactone and four months after
adrenalectomy.

Comment

There is clear evidence that this patient's hypertension and hypokalaemia
were due to primary hyperaldosteronism caused by bilateral hyperplasia of
the adrenal cortex. Investigations into the cause of the thirst and polyuria
showed only a minor degree of nephrogenic diabetes insipidus, which we
suspect was not sufficiently severe to account for the urine output of 4-5 1/24
hours. Osmotic stimulation of the hypothalamus showed an attenuated
release of vasopressin with a raised threshold for vasopressin secretion but
completely normal thirst responses. These results are diagnostic of hypo-
thalamic diabetes insipidus.2 Further investigations excluded specific causes
of hypothalamic diabetes insipidus.

The observation that the thirst, polyuria, and posterior pituitary function
improved with spironolactone and after surgery suggests that there may be a
causal link between primary hyperaldosteronism, or its metabolic conse-
quences, and this form of diabetes. Clearly the improvement was not just
related to the drug treatment. Alternatively, a coincident selective hypo-
physitis may have occurred that caused transient hypothalamic diabetes
insipidus, but we believe this to be unlikely. Previous studies have indicated
minor reductions in the release of vasopressin but not frank hypothalamic
diabetes insipidus in association with primary hyperaldosteronism.4 As this
patient still has one hyperplastic adrenal we anticipate that she may develop a
recurrence in due course.

We are grateful to Dr D Carr, consultant physician, North Tees General
Hospital, Stockton, for allowing us to study this patient. We thank Miss Wendy
Pearson for secretarial help. Osmoregulatory studies were supported by grants
from the Medical Research Council and the scientific and research committee,
Newcastle Health Authority.

1 Biglieri EG, Kater CE. Mineralocorticoids. In: Greespan FS, Forsham PH, eds. Basic and clinical
endocrinology. Los Altos, California: Lange Medical Publications, 1983:295-310.

2 Baylis PH, Robertson GL. Vasopressin response to hypertonic saline infusion to assess posterior
pituitary fuction. J R Soc Med 1980;73:255-60.

3 Rook P, Baylis PH. A new sensitive radioimmunoassay for plasma arginine vasopressin.
J Immunoassay 1982;3:115-31.

4 Ganguly A, Robertson GL. Elevated thresholds for vasopressin secretion in pnmary aldosteronism.
Clin Res 1980;23:330.

(Accepted SJune 1987)

Endocrine Unit, Royal Victoria Infinnary, Newcastle upon Tyne NEI 4LP
CHRISTOPHER J THOMPSON, MB, MRCP, Medical Research Council

training fellow
PETER H BAYLIS, MD, FRCP, consultant physician

Correspondence to: Dr Baylis.

Very low birthweight survivors:
illness and readmission to hospital in
the first 15 months of life

Though there has been a decline in perinatal mortality in all birthweight
groups over the past five years,' there is concern about the quality of survival
of very low birthweight babies (<1500 g). Reports of follow up of these
babies deal almost exclusively with neurosensory development, although
these children experience a wide range of illnesses and other problems.2
We present information on illnesses and readmission to hospital during

the first 15 months of life among surviving very low birthweight babies of
singleton births born to residents of Greater Glasgow Health Board during
1983.

Patients, methods, and results

A list of registered births of babies weighing < 1500 g was obtained from birth
notifications. Obstetric and paediatric information was abstracted from case notes
for infants who survived for at least 30 days, and parental consent for follow up
was obtained at this time. Developmental4 and physical assessment was carried
out in the children's homes at four and 15 months, and the parent was interviewed
on both of these occasions about topics including illnesses and admission to
hospital.

Severe morbidity was defined as serious, prolonged, or repeated illness that was
treated, usually by hospital admission, and considered to be qualitatively
different from normal childhood illness. Significance of differences in mean
values was calculated by a one tailed t test and differences in proportions by the
standard normal curve-of sample differences centredat 0.

There were 101 singleton births with infants weighing <1500 g. Of these, 17
were stillborn, 25 died in the neonatal (21) or infant (4) period, and 59 were
discharged home from the nursery. Two children were lost to follow up; results
for the 57 survivors are therefore presented.
Twenty six children (46%) were classified as having severe morbidity, and the

prevalence of morbidity did not differ with developmental state (table).
Nineteen of the 26 children with morbidity had serious or repeated respiratory
tract infections, of whom 15 were admitted to hospital at least once for this
indication, while four of the 26 were admitted to hospital for other reasons. Five
of the 31 children classified as having no severe morbidity were admitted to
hospital for minor problems such as constipation. Thus the overall rate of
readmission to hospital was 42% (24 of 57 children; 45 admissions). The rate for
all children in Glasgow by the age of 18 months is 13-9%.5

Babies weighing <1000 g at birth or who develop abnormally are known tO
have a higher incidence of neonatal problems such as respiratory difficulties and
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Developmental outcome at 1S months

Severe morbidity No severe morbidity Total
Development (n=26) (n=31) (n=57)

Normal:
Birthweight<1000g 1 2 3
Birth weight 1000- 1499 g 19 22 41

Abnormal (birth weight < 1000 g) 2 2 4
Doubtful (birth weight 1000- 1499 g) 4 5 9

intraventricular haemorrhage. To determine whether there is a relation between
subsequent morbidity and neonatal problems, therefore, only those infants who
had developed normally and weighed.between 1000 g and 1499 g at birth (41)
were reviewed. There was no significant difference in mean birthweight or
duration of gestation between those with (19) and those without (22) severe
morbidity, but duration of stay (p<001), duration ofcontinuous positive airways
pressure or intermittent positive pressure ventilation (p<0O05), incidence of
intraventricular haemorrhage (p<002), cyanotic attacks (p<002), and major
secondary sepsis (p<001) were all increased in the babies who developed severe
;norbidity.

Comment

Follow up studies of very low birthweight infants have concentrated on
mortality and handicap. Our study showed that 45% of normally developed
infants had serious and repeated illnesses in the first 15 months oflife. These
high levels of morbidity, with their resulting financial cost to the health
service and psychological costs to the families, must be considered in any
long term evaluation of neonatal intensive care.

We thank the mothers for participating in the follow up of their babies.
HS was funded by the research committee of the Greater Glasgow Health

Board. The Social, Paediatric, and Obstetric Research Unit is supported by the
Greater Glasgow Health Board and the Chief Scientists Organisation of the
Scottish Home and Health Department. A full report of the results of this survey
may be obtained from the Department ofCommunity Medicine, Glasgow Royal
Maternity Hospital.
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Arterial thrombosis associated with
graduated pressure antiembolic
stockings
Graduated compression stockings are widely used as prophylaxis against
thromboembolic disease. We report two cases of arterial thrombosis
associated with their use.

Case report

Case I-A 56 year old labourer was admitted for a routine right total hip
replacement. Preoperative assessment showed normal peripheral pulses and no
contraindication to fitting graduated compression stockings, which he wore
co.ntinuously from that time. On the tenth postoperative day he complained of

pain, numbness, and weakness in his left foot. Examination showed it to be
ischaemic with no pulses and a tight constriction band just above the ankle. This
coincided with the level to which he had rolled the stockings down the night
before. No cause of arterial embolism could be found. Although the stockings
were removed, the ischaemic changes spread proximally. He therefore underwent
exploration of the femoral artery, at which a long thrombus was removed.
Afterwards the hallux remained ischaemic and subsequently autoamputated.

Case 2-A 78 year old woman with severe rheumatoid arthritis was admitted
forleft total knee replacement. Preoperative assessment showed normal peripheral
pulses and no contraindications to fitting compression stockings, which she wore
from that time. One week postoperatively she was referred with a small bowel
obstruction, for which she had a laparotomy. Ten centimetres of small bowel
containing a perforation ofunknown cause was resected and an associated abscess
drained. On the day after surgery she complained of a cold, painful, numb right
leg. Examination showed considerable oedema of both legs with pitting sacral
oedema. A tight constriction band coincided with the stocking top around her
upper thigh, and her leg was ischaemic distally. No pulses were palpable below
the femoral pulse and no cause of arterial embolism was found. The femoral
artery was explored and an 85 cm thrombus removed. Her leg recovered fully,
although she later died from an unrelated cause.

.: .. ......... . ... ..._

..........

Stockings with and without gusset.

Comment

Both patients were in sinus rhythm, serial electrocardiograms and cardiac
enzyme activities were normal, and neither patient had an abdominal aortic
aneurysm. Although arterial embolisation cannot be absolutely excluded,
we believe that the diagnosis was arterial thrombosis secondary to a
tourniquet effect exerted by the stockings. We cannot find any previous
reports of this complication.

In case 1 the occlusion was caused by the additive pressure from the
multiple layers of stocking. In case 2 it was partially due to swelling ofthe leg
associated with heart failure, hypoalbuminaemia, and constriction of the
venous return, but we believe that the design of the stocking was also an
important contributory factor. The circumferential band around the top
lacked the elasticity necessary to prevent a tourniquet effect. The manu-
facturers of some stockings have overcome this problem by incorporating a
piece ofelasticated material into the stocking top, which lies over the femoral
triangle when the stocking is fitted. They claim that if the thigh swells the
gusset gives and prevents undue pressure over the femoral artery and vein.

Manufacturers' recommendations on the use of compression stockings
include checking their fitting at least daily and not rolling them down
We would also suggest that alternative forms of antiembolic prophy-
laxis be used when the patient is unable to understand or comply with
instructions (case 1). The indications for using stockings should be reviewed
daily and the stockings discarded when no longer needed.
These cases show the need to carry out the manufacturers' instructions

scrupulously. The second case also suggests that a gusset may be a useful
safety feature.

(Accepted 16June 1987)

Departments of General and Orthopaedic Surgery, Peterborough District
Hospital, Peterborough PE3 6DA

DUGAL I HEATH, FRCS, surgical registrar
STUART J S KENT, MS, FRCS, consultant vascular surgeon
DAVID L JOHNS, FRCS, consultant orthopaedic surgeon
TERRENCEW YOUNG, FRCS, consultant vascular surgeon

Correspondence to: Mr Heath.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.295.6598.579 on 5 S

eptem
ber 1987. D

ow
nloaded from

 

http://www.bmj.com/

