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abdominal pressure of between 4 and 8 cm H20 (see Chart).
These increases were accompanied by significant rises in
central and femoral venous pressures and by smaller (but
still significant) rises in intrathoracic and peak airway pres-
sures. There was an increase in heart rate and mean blood
pressure of the order of 10%. End-tidal CO2 concentration
rose by 0-39% (- 2 mm Hg). No cardiac dysrhythmias
occurred.

Discussion

Our results show that peritoneal insufflation of C02 causes
a rise in central venous pressure (about one-third as great
as the rise of intra-abdominal pressure) accompanied by a
smaller rise in intrathoracic pressure, suggesting an increase
in right atrial filling pressure. This would be expected to
produce an increase in cardiac output (Guyton, 1963) which
would be accentuated by the simultaneous increase of arterial
Pco2 (Prys-Roberts et al., 1967). The observed increases in
pulse rate and mean arterial blood pressure support this
contention.
We attempted to measure cardiac output in these patients

by dye dilution with indocyanine green and a photoelectric
earpiece, and though interpretation of the dye curves was
confounded by stasis of blood in the microcirculation of the
ear pinna, our findings are consistent with an increase in
cardiac output of the order of 20%. Hodgson et al. (1970)
found a 25% increase in cardiac output in one patient under
similar conditions.
Desmond and Gordon (1970) postulated that increased intra-

abdominal pressure might cause a reduction in cardiac output
by impedance of "venous retum," analogous to that which
occurs in the supine hypotensive syndrome of pregnancy
(Holmes, 1960). We found no evidence for this at intra-
abdominal pressures up to 20-25 cm H20, and our results
suggest that cardiac output may be increased by this procedure.
However, our unpublished observations in a smaller number of
patients in whom the intra-abdominal pressure was increased
above 30 cm H20 suggest that under these circumstances
blood may be dammed back in the legs with a consequent
reduction of central venous pressure and presumably of
cardiac output.

There are several possible anaesthetic techniques for laparo-
scopy. The one used in this investigation would seem to
be generally satisfactory, since our results show that the
patients whom we studied were able to compensate ad-
equately for the stress imposed on their cardiovascular
system by laparoscopy. The patients did not receive inhala-
tional anaesthetic agents, such as halothane, which are known
to cause cardiovascular depression. They were artificially
ventilated so that C02 retention was not a problem. They
were also well relaxed so that good visualization of the
pelvic contents could be obtained without a large increase
in intra-abdominal pressure. With this technique the high
intra-abdominal pressures used by other workers-for example,
up to 50 cm H20 (Baratz and Karis, 1969), and up to 40
cm H20 (Steptoe, 1967;)-are unnecessary.

Further studies of the cardiovascular effects of peritoneal
insufflation of C02, including measurements of cardiac output,
are continuing.

We thank Dr. A. M. Michie, medical superintendent, Aberdeen
Royal Infirmary, for supplying the indocyanine green dye used in
this work. The study was aided in part by a grant from the
Scottish Hospitals Endowment Research Trust (to G.R.K.).
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MEDICAL MEMORANDA

Adipsia and Hypothermia after
Subarachnoid Haemorrhage
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The virtual inaccessibility of the diencephalon to direct study
has allowed detailed knowledge of the functions of the hypo-
thalamus in man to accumulate only slowly. Understanding of
the pathogenesis of human hypothalamic disease has therefore
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heavily depended on experimental analysis in animals. During
recent years such animal work has resulted in the definition and
understanding of several classical problems of the hypothala-
mus. Jenkins et al. (1969) produced biochemical evidence of
hypothalamic-pituitary-adrenal disturbance after subarachnoid
haemorrhage. The present case showed clinical features
attributable to a lesion of the anterior hypothalamus.

Case Report

A 52-year-old woman with no known history of hypertension had
a subarachnoid haemorrhage on 15 March 1969. On admission to
hospital she was comatose and had a blood pressure of 180/120.
Examination showed no focal neurological signs but she had two
large subhyaloid haemorrhages in the left fundus and scattered
small haemorrhages in both fundi. Lumbar puncture produced
blood-stained cerebrospinal fluid.

Bilateral carotid angiography showed a moderately-sized irregular
anterior communicating artery aneurysm filling spontaneously from
the left. Bilateral subclavian angiograms were negative. The
aneurysm was cli-pped through a right frontal craniotomy. When

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5771.411 on 14 A
ugust 1971. D

ow
nloaded from

 

http://www.bmj.com/


412 BRITISH MEDICAL JOURNAL 14 AUGUST 1971

discharged she was fully conscious but mentally very lethargic,
slow, and unemotional, lacking any spontaneous conversation. Her
left visual acuity was reduced to finger counting only.

She was admitted to hospital 10 months later after three further
admissions to Atkinson Morley's Hospital during the previous eight
months because of her continuing confusion, disorientation, and
deterioration in mental ability. Further specialized neurological in-
vestigations confirmed obliteration of the aneurysm and the absence
of any other lesion, such as another aneurysm or hydrocephalus.

INVESTIGATIONS AND MANAGEMENT

The outstanding clinical observation was that the patient had no
spontaneous desire to drink, and yet she ate her meals spon-
taneously and fully. It was consistently found that when her fluid
intake fell below 1,500 ml/24 hours for more than a few days her
serum sodium concentration rose from levels of 140-144 mEq/litre
to 150-160 mEq/litre. This would be associated with a correspond-
ing decrease in urinary output and an increase in urinary osmolarity.
When she was dehydrated her confusion increased, with further
disorientation in time and space. Throughout the investigation her
oral temperature ran between 34 8' and 35 8'C.
The following tests on the hypothalmic pituitary axis were made.

(1) Diurnal rhythm (plasma cortisol, ,ug/100 ml): 9 a.m. 14-5
(normal 5 5 to 23-2); 12 midnight 18 5, reversed rhythm; after 2 mg
of dexamethasone at 12 midnight, 4 4 at 9 a.m. (normal). (2)
Metyrapone test (urinary 17-oxogenic steroids): control, 15 4 mg/24
hours; change after 24 hours of metyrapone -6 5 mg/24 hours
(normal range + 8 5 to 55.0); the resting level was normal but
there was no increase after metyrapone. (3) Insulin hypoglycaemia:
control cortisol 16 5 gg/100 ml, maximum increase 10.0 ,ug/100 ml
(normal range + 7 5 to 30 3). (4) Intravenous pyrogen: control (a)
16 4 ,ug (b) 17 2 ,ug/100 ml; maximum increase 3-8 ,g/100 ml
(normal range + 8-6 to 45); deficient responses. (5) Vasopressin test:
control 26 3 gg/100 ml, change -4-2 ug/l00 ml (normal range
+ 8 3 to 32); absent response. (6) Twenty-four-hour urinary
aldosterone excretion 4-8 ,tg/24 hours (normal range 4 to 18). (7)
P.B.I. 4.8 gg (normal range 4 to 8). (8) Four-hour iodine uptake
18% (normal range 10 to 33% ).

Comment

The hypothalamus lies close to the circle of Willis, and
Crompton (1963) found that 61 % of patients dying shortly
after a ruptured berry aneurysm had ischaemic or haemorrhagic
lesions in the anterior hypothalamus. Jenkins et al. (1969)
showed that many patients immediately after a subarachnoid
haemorrhage had evidence of a disturbance in hypothalamic-
pituitary-adrenal function though none showed any clinical
evidence of hypopituitarism. Of 18 of their patients 11 had an
abnormal diurnal rhythm within the first 27 days of their bleed,
but during a further 28-day period all but two patients had re-
verted to a normal rhythm. Our patient still had a reversed
rhythm after one year.

All but four of the patients in the series reported by Jenkins
et al. showed a normal dexamethasone response-as also did
the present patient-and 3 out of 15 also showed a similar un-
responsiveness to metyrapone two months after their
haemorrhage.
The exact anatomical pathways concerned in maintaining a

normal diurnal rhythm of plasma cortisol are not fully estab-
lished, but Krieger and Krieger (1966) reported that these dis-
turbances in rhythm were seen only in patients whose lesions
were limited to the hypothalamus, pretectum, and temporal

lobe. As both metyrapone and dexamethasone depend for their
effect on the integrity of feedback controls of corticotrophin
release, whose site is widely believed to be in the hypothalamus
(Reichlin, 1963), the abnormal response to metyrapone suggests
a disruption of at least one of these pathways.
Hypoglycaemic Stress.-When subjected to the stress of

insulin-induced hypoglycaemia the patient showed a normal
hypothalamic-pituitary-adrenal axis response. Similarly, Krieger
et al. (1968) found a normal response in all seven patients with
hypothalamic disease who were studied and who had an ab-
normal diurnal variation. The failure to react to the stress of
intravenous pyrogen is not surprising, as its effect is produced
-almost certainly from a different hypothalamic centre from that
which responds to insulin. Evidence for the initiation of the
pyrexia produced by pyrogens on the central thermoregulators
in the anterior hypothalamus was produced by Cooper et al.
(1967) by the direct injection of leucocyte pyrogen into the hy-
pothalamus in animals. The most rapid and sensitive response
was from the preoptic and anterior areas.
Body Temperature.-The homoeostasis of body temperature

seems to be the function of the anterior hypothalamus and the
adjacent preoptic areas (Cooper, 1966). Hence damage to this
area may produce a subnormal body temperature-as in the
case studied by Fox et al. (1970). Their patient had a tempera-
ture of 34-40 to 36-7°C during the three years studied, and
at necropsy the only significant abnormality was glial scarring
with astrocytic hypertrophy and neural loss in the anterior
hypothalamus, optic chiasma, and tracts. The patient also had
an abnormal diurnal rhythm and a deficient response to vas-
opressin, as in the present case.

Thirst.-The secretion of vasopressin is determined by the
supraopticohypophyseal neurones, their endings forming the
neural lobe of the pituitary. The present patient showed normal
plasma and urine osmolarities and water conservation responses
to the stress of dehydration, indicating a normal vasopressin
mechanism. Urinary aldosterone excretion was also within
normal limits. Andersson and McCann (1956) showed in dogs
that lesions produced in the anterior hypothalamus caused a
state of hypodipsia, and damage to the "thirst centre" will pro-
duce unresponsiveness to dehydration. This appears to be
separate from the supraoptic centre, where a lesion can cause
diabetes insipidus.
The disorganization of this patient's response to thirst and

to pyrogen and her subnormal body temperature can therefore
be explained by damage to the anterior and preoptic areas of
the hypothalamus. Also her responses were preserved to insulin-
induced hypoglycaemia, hunger, water homoeostasis, and dex-
amethasone-supposedly controlled by the more ventral and
posterior hypothalamic nuclei.
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