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Cardiac bypass surgery with haemorrhagic endocrine sequelae
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Summary: Cardiac bypass surgery is associated with changes in haemostatis which can lead to
bleeding. This report highlights two examples of such bleeding which led to unusual clinical presentations
and endocrinological consequences: adrenal and pituitary haemorrhage.

Introduction

Cardiac bypass surgery is an increasingly common
procedure which differs from other types of surgery
since it involves extracorporeal circulation, induction
of hypothermia and use of large amounts of heparin.
The endocrine responses to the stress of coronary
bypass are also strikingly different from the responses
to other surgery.' In addition, cardiac bypass surgery
is associated with unique haemostatic changes: they
range from consumptive coagulopathy to platelet
damage, haemodilution, thrombocytopenia, factor V
deficiency, loss of fibrinogen receptors from platelets,
loss of platelet a2-adrenergic receptors, heparin excess
and heparin rebound.27

In this report we describe two patients who, follow-
ing cardiac bypass surgery, developed adrenal
haemorrhage and pituitary apoplexy.

Case reports

Case I

A 42 year old white male, with severe stenosis of the
left coronary anterior descending artery, underwent a
left internal mammary artery bypass without any
intraoperative complications. Routine investigations
before surgery were normal and his perioperative and
early postoperative course was uneventful. On the 4th
postoperative day, he developed fever (temperature
38.30C) and on the 6th postoperative day abdominal
pain radiating to the left flank accompanied by
diarrhoea. A day later (7th postoperative day) he
became confused and disorientated with total loss of
recent memory and was noted to have a systolic BP of
100mm Hg supine without any postural hypotension.

By the 10th postoperative day the patient became
more symptomatic with orthostatic hypotension. He
remained febrile and a search for a source of infection
was unrewarding. The patient also developed hypo-
natraemia (Na+/K+: 129/4.3 mmol/l), and by the 15th
postoperative day the serum sodium was 125 mmol/l
with potassium levels beginning to rise (K+: 5.1 mmol/l
on the 15th day and 5.6 mmol/l on the 16th day). At
08.00 h his plasma cortisol was 71.7 nmol/l (normal
138-552nmol/l, and ACTH 132.4pmol/l (normal 1-
27.5pmol/1). A diagnosis of primary adrenal insuf-
ficiency was made which was corroborated by an
ACTH stimulation test during which the peak cortisol
level was only 135.2 nmol/l. Computerized tomogra-
phy (CT) of the abdomen revealed an enlarged left
adrenal gland which was compatible with adrenal
haemorrhage into this gland (Figure 1). Once the
patient was started on steroid replacement therapy
there was quick resolution of the fever, clearing of the
confusional state and correction of orthostatic
hypotension.
A follow-up CT scan of the abdomen (16 months

postoperatively) shows a return ofthe adrenal gland to
normal size without any masses, suggesting that the
patient had suffered an adrenal haemorrhage which
had resolved.

Case 2

A 62 year old male with angiographically documented
multivessel coronary artery disease underwent aor-
tocoronary bypass surgery. Physical examination and
routine preoperative investigations were normal.

His surgery was conducted without any
intraoperative complications. However, 8 hours after
surgery he developed a temperature (38.20C), and on
the second postoperative day right-sided ptosis and
dilatation of the pupil became apparent. Neurological
examination indicated complete paralysis of the 3rd,
4th and 6th cranial nerves on the right side with
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Figure 1 Computed tomographic scan of the upper
abdomen. An enhancing lesion is seen in the left adrenal
region.

resultant internal and external ophthalmoplegia. A
left homonymous hemianopia was also demonstrable
and the patient complained of mild weakness of the
left side of the body. Clinically there was no evidence
of motor weakness or sensory deficit. The plantar
responses were flexor. A CT scan of the head showed
normal ventricles-and no evidence of intracerebral
haemorrhage or other significant pathology.
The patient remained febrile and by the 11th

postoperative day he became incoherent. His tem-
perature rose to 40'C and was associated with rigors.
At this stage a repeat CT scan of the head demon-
strated an enhancing lesion in the region of the
pituitary fossa with a mild mass effect on the anterior
aspect of the supra sellar cistern. With contrast there
was a ring enhancement in this region (Figure 2),
suggesting an intrasellar mass, most likely represent-
ing haemorrhage into the pituitary. This intrasellar
location was confirmed on carotid angiography

Blood samples were obtained for endocrine studies
and the patient was started on intravenous hydrocort-
isone. After the first dose ofhydrocortisone the patient
became afebrile (temperature 37°C) for the first time in
12 days. Over the following days his sensorium cleared
and he became coherent. Once the diagnosis of
pituitary apoplexy was established, evacuation of the
sella was recommended. A transsphenoidal approach
was employed and frankly haemorrhagic and necrotic
tissue obtained. The microscopic examination showed
haemorrhagic infarction of a pituitary adenoma.

Postoperatively the patient was afebrile, his visual

Figure 2 Computed tomographic scan of the head
showing an enhancing lesion with ring-like appearance in
the sellar region.

field defect resolved and there was improvement
subjectively in the left sided weakness. The patient was
discharged from hospital on corticosteroid and
thyroid hormone replacement.

Discussion

In this report two patients who did not have obvious
disturbances of haemostasis or thrombocytopenia
following cardiac bypass surgery sustained haemorr-
hage into the adrenal and pituitary glands. A diagnosis
of adrenal haemorrhage was delayed in the first case
until orthostatic hypotension and hyponatraemia
supervened. In this regard the report by Xarli et al.8 is
instructive. In a series of 22 patients with adrenal
haemorrhage they found that hyponatraemia (defined
as Na' under 135 mmol/1) affected 36% of patients,
hyperkalaemia (K+ over 5.4 mmol/1) 14%, and systolic
hypotension (BP under 90mmHg) 63%. Therefore
reliance on electrolyte changes and hypotension alone
can be misleading. In our patient CT scanning of the
abdomen aided considerably in the diagnosis. There
are only occasional reports9 of the use of computed
tomography for the diagnosis ofadrenal haemorrhage
although CT has been extensively used in the diagnos-
tic of adrenal tumours.'0 Our patient demonstrated
unilateral involvement, which is rather unusual. In
most of the reported studies of adrenal haemorrhage
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bilateral exceeds unilateral involvement." However,
there are other reports documenting unilateral adrenal
haemorrhage.'2'6 The adrenal crisis would be difficult
to explain on the basis of unilateral haemorrhage, and
we believe that in our patient the other gland must
have also been involved. In one previous study from a
major medical centre 5 out of 4,364 adult patients
undergoing cardiac bypass surgery developed acute
adrenal insufficiency.'7 Exposure to anticoagulants and
other factors including stress, high ACTH levels and
venous thrombosis may be involved in the aetiology of
acute adrenal haemorrhage. 18-20 Although adrenal
haemorrhage can occur following noncardiac sur-
gery," the patients undergoing coronary bypass sur-
gery may be at increased risk because of use of large
amounts of anticoagulant (heparin) intraoperatively.
Adrenal haemorrhage is nowadays the second leading
cause of primary adrenal insufficiency.2'
The patient with pituitary apoplexy was unusual in

lacking headache which is a most common symptom,
occurring in about 63% of cases;22 he also lacked
nuchal rigidity and symptoms of raised intracranial
pressure. His clinical presentation included fever and
hemiparesis, rare features of pituitary apoplexy.22 This

patient may have been predisposed to pituitary
haemorrhage because of his undiagnosed pituitary
adenoma. Pituitary adenomas appear to have a
propensity for haemorrhage23 possibly because oftheir
increased vascularity.24 In the present case, low levels
of growth hormone and prolactin favour a nonfunc-
tioning tumour corroborated by lack of thyroid
stimulating hormone response to thyrotropin-releas-
ing hormone. No attempts were made to perform
additional provocative tests such as a combined test
since such a procedure could potentially aggravate the
pituitary apoplexy.25'26 Computed tomography, as in
the first case, strongly aided the diagnosis although it
is of interest that the first CT was negative. The
hormone levels recorded and the prompt response to
corticosteroid therapy strengthened the diagnosis.

In summary, the cases we are reporting have a
common message: that during coronary bypass sur-
gery haemostatic mechanisms are altered and that
bleeding may therefore result. Although frank bleed-
ing may occur, occasionally subtle symptoms may be
the only indication of haemorrhage. A correct diag-
nosis may be lifesaving as in the cases of adrenal and
pituitary haemorrhage included in this report.
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