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pite consistently high serum osmolality, but he
maintained an intact ADH response to nausea and
hypoglycaemia, implicating impaired osmorecep-
tor function as the cause of his diabetes insipidus.

Both hypothermia and the SIADH are rare
manifestations of neurological disease. The centres
controlling thermoregulation and serum osmola-
lity are both located within the hypothalamus.8"'0
The organosum vasculosum of the lamina ter-
minalis is thought to be the site of osmoreceptors,

and the cells synthesizing ADH are located in the
supraoptic and paraventricular nuclei. The path-
ways controlling thermoregulation are less well
understood, but neurons that are responsive to
temperature variation have been identified in the
anterior hypothalamus and preoptic area. Al-
though we have no direct evidence, it is likely that
hypothalamic dysfunction in these areas is the
cause of our patient's chronic hypothermia and
SIADH.
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Spontaneous coronary artery dissection: a report of three
cases and review of the literature
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Summary: We describe the clinical course of three patients who developed spontaneous coronary
artery dissection. All patients were young women, one 9 weeks pregnant. All presented with chest pain; one
died suddenly proving refractory to resuscitation, another developed unstable angina culminating in
myocardial infarction, cardiogenic shock and death, and the third patient underwent coronary artery
bypass grafting following diagnosis of a spontaneous coronary dissection of the left anterior descending
artery at angiography. Pathological findings in the two fatal cases are reported.

This condition, although rare, is a prominent cause ofischaemic coronary events in young women, when
it is frequently associated with pregnancy or the puerperium. Most patients die suddenly, but a clinical
spectrum is seen including stable and unstable angina, myocardial infarction and cardiogenic shock. The
left anterior descending artery is most frequently affected. The classical histological finding is that of a
large haematoma occupying the outer third of the media resulting in complete compression of the true
lumen.
The cause of spontaneous dissection remains unclear but theories of aetiology include a medial

eosinophilic angiitis, pregnancy-induced degeneration of collagen in conjunction with the stresses of
parturition, and rupture of the vasa vasorum.
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The diagnosis must be considered when a patient presents with a suggestive clinical profile. Urgent
angiography should be undertaken to establish the diagnosis and consideration given to the need for
coronary artery bypass grafting, which has been successfully employed in a number of patients. The
uneventful long-term survival of cases treated conservatively has been reported.

Introduction

Spontaneous coronary dissection is a rare but
increasingly reported cause of myocardial ischae-
mia and sudden cardiac death. It is seen commonly
in young women and there is a strong association
with the puerperium. A clinical spectrum is seen
including stable and unstable angina, myocardial
infarction, cardiogenic shock and frequently sud-
den death. Although the majority of cases are fatal,
the diagnosis being made after death, there are a
number of reports of successful medical and sur-
gical intervention. The sporadic nature of the
condition and small number of reported survivors
make to difficult to draw firm conclusions as to the
optimal forms of treatment. We report the course
of three patients whose presentations exemplify the
variable course the disorder may take and give rise
to a number of therapeutic considerations.

Case 1

A previously well 34 year old farmer's wife was
admitted to hospital complaining of central chest
pain radiating to her face and both arms. The pain
had begun 3 hours prior to arrival at the hospital,
although she was pain free following admission.
She had no known risk factor for ischaemic heart
disease. An episode of unexplained chest and left
arm pain had occurred some months before.
Clinical examination was unremarkable. She was
para 2, gravida 1 and was 9 weeks pregnant. Her
electrocardiograph was normal. Within the first
minutes of her admission, during her clinical
examination, she developed ventricular fibrillation
and subsequently a tonic-clonic seizure. Cardiopul-
monary resuscitation was started but following an
initially successful D.C. shock she developed re-
fractory ventricular fibrillation and further resus-
citation attempts were unsuccessful.

Postmortem examination revealed an area of
dark, blueish discoloration at the junction of her
middle and distal left anterior descending coronary
artery. Sectioning revealed complete occlusion of
the vessel at this point. Histology demonstrated
medial dissection of the mid and distal left anterior
descending artery with intramural thrombus accu-

mulation and consequent compression ofthe vessel
lumen. Patchy fibrosis of the distal septum was
found but no evidence of acute myocardial infarc-
tion. Minimal atheroma was evident in both coron-
ary arteries.

Case 2

A 31 year old woman, wheelchair bound with
multiple sclerosis, presented to the accident and
emergency department complaining of central
chest pain of one hour's duration associated with
breathlessness and sweating. She was a smoker of
five cigarettes a day and had a family history of
ischaemic heart disease. Her electrocardiograph
was abnormal, demonstrating left axis deviation,
lateral wall T wave inversion and decreased R wave
amplitude in the chest leads. Despite the strongest
advice, she refused hospital admission.

She returned on the evening of the next day
experiencing persistent pain which worsened episo-
dically. It now radiated to her left arm and
breathlessness was more pronounced. Cardiovas-
cular examination was unremarkable. Her cardio-
graph demonstrated septal Q waves and T wave
inversion was more marked in V4-6. Creatine
kinase was marginally elevated to twice the upper
range of normal at 4.5 gkat/l. She was admitted
and treated for unstable angina with aspirin and
infusions of heparin and glyceryl trinitrate, on
which she initially stabilized. Thrombolysis was
not administered. She later developed further
severe chest pain and new anterolateral ST eleva-
tion was seen on her cardiograph. Her creatine
kinase subsequently rose to 55 .tkat/l and echocar-
diography demonstrated anteroapical akinesia.
She developed refractory cardiogenic shock and
congestive heart failure, and died on the seventh
day of her admission.
A postmortem examination revealed grossly

congested lungs. Extensive infarction of the left
ventricle was evident. Sectioning revealed dissec-
tion of the proximal left main coronary artery
which extended to the distal segments of both left
anterior descending and left circumflex arteries.
Minimal atheroma was found and no inflamma-
tory process noted in the vessel wall. A serological
screen for vasculitis, and anticardiolipin antibody
and urinary aminoacid chromatography were
negative.
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Case 3

A 37 year old farm hand was admitted to hospital
with an anterior myocardial infarction. She had
experienced exertional chest pain for the preceding
9 weeks, which she had largely ignored. She
smoked 10 cigarettes a day and had a positive
family history for ischaemic heart disease. She
suffered from well-controlled coeliac disease and
serum cholesterol was 3.8 mmol/l. She was para 4,
gravida 4.

She developed postinfarction angina and under-
went urgent coronary angiography. A dissection
was seen at the junction of proximal and middle
segments of the left anterior descending artery and
the remainder of the coronary vasculature appear-
ed free of disease (Figure 1). There was slow
anterograde filling of the distal left anterior descen-
ding artery which was supported by collateral
filling from the right coronary artery. Left ven-
triculography demonstrated apical dyskinesia and
a hypokinetic free wall and septum. Coronary
artery bypass grafting was performed, using the left
internal mammary artery. The graft was inserted
distal to the dissection and the proximal vessel was
not tied off. She was discharged well and was pain
free on subsequent follow-up.

Figure 1 Angiogram of case 3, taken in the left anterior
oblique projection, demonstrating a dissection in the
proximal left anterior descending artery (arrow). The
remainder of the coronary tree was free of disease.

There have been 1341 10 cases of spontaneous
coronary artery dissection reported in the world
literature. Over two thirds of reported cases have
been women and, of these, one third were either
pregnant (two previous cases) or in the puerperium
(24 cases).
The left anterior descending artery is involved in

80% of cases, the remainder involved the right
coronary artery and a small number the left
circumflex artery. There have been three reports of
involvement ofboth right and left coronary arteries
and 19 reports of left main coronary involvement.
Case 2 described above is the fourth report of a

dissection extending from left main coronary artery
to both left anterior descending and circumflex
arteries.'1-13
Coronary dissections may occur secondary to

atherosclerosis, coronary angiography, percutan-
eous coronary interventions, bypass surgery, chest
trauma and Marfan's syndrome. Unlike aortic
dissections, no association with hypertension has
been noted. Despite certain histological features
found in a number of cases, the cause of 'primary'
coronary dissection remains unknown and it is
improbable that a single mechanism operates in all
patients.

Pathological examination reveals displacement,
distortion and usually complete compression of the
lumen by a large haematoma (Figure 2). The plane
ofthe dissection runs in the outer third ofthe media
or between media and adventitia. Apart from these
features, no uniform histological findings have
been identified. An adventitial infiltrate of eosino-
philic granulocytes was noted in eight patients
studied by Robinowitz et al. 4 and, at the time of his
review, a further 20 cases had been described in
which similar infiltrates were evident. Cystic medial
necrosis was evident in 17 patients in this series, but
has been specifically excluded in a greater number.
Intimal tears have been infrequently reported.'5 16
On the basis of his findings, Robinowitz postu-

lated that spontaneous dissection results from an
accumulation of eosinophils which secrete lytic
enzymes and major basic protein leading to medial
weakening. A more recent report'7 highlighted the
case of a young man who died following myocar-
dial rupture secondary to dissection and occlusion
of a branch of his left circumflex artery. A marked
eosinophilic and mast cell infiltrate was found at
the site of dissection. He had experienced a recent
drug hypersensitivity reaction, which the authors
felt may have induced an angiitis of his vasa
vasorum. A similar mechanism may have operated
in a 70 year old man found to have dissection of an
ectatic right coronary artery. He had a history of a
transient illness characterized by a marked
eosinophilia and an associated cardiomyopathy.'

Discussion
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Figure 2 Histological section of a medial dissection found in the left anterior descending artery of case 2. Thrombus
(T) occupies the outer third of the media and has obliterated the lumen (L), which is almost completely compressed. An
arrow points to the dissection plane running between media and adventitia.

Others emphasize the lack of any such findings in
many autopsy reports and suggest that infiltrates,
when present, are a secondary inflammatory
phenomenon. 18,19

It has been suggested that disruption of vasa
vasorum may lead to intramedial haemorrhage and
subsequent dissection.20 Although such vessels are
more plentiful and fragile in the presence of
developing atheroma2' they are scanty in the cor-
onary circulation and are a relatively low pressure
system, the rupture of which would seem unlikely
to lead to luminal compression under normal
circumstances. Normal coronaries may be more
susceptible to luminal compression by intramedial
haemorrhage in the absence of the stenting effect of
atheroma,22 providing a potential explanation for
the sex and age distribution of patients with this
disorder.

Intimal tears might extend and lead to medial
dissection. Although they are infrequently demon-
strated, Claudon et al."5 emphasize the meticulous
technique that is required to outrule a tear with
certainty, finding this in just one of 150 sections of
the haematoma in the first of their patients.
Angiographic diagnosis of coronary dissection

depends on opacification of a false lumen which
can occur only if a communication, as provided by
a tear, exists. This lends support to the potential
aetiological role of intimal disruption.
The degenerative effect of pregnancy on blood

vessels, including the coronaries, in conjunction
with increased blood flow and consequent intimal
shear stress experienced at parturition has been
suggested to underlie the concentration of cases in
the puerperium.23 Some support for this theory is
found in a report of a 32 year old women who
experienced anterior myocardial infarctions 2 and
4 months postpartum as a result of angiographi-
cally diagnosed primary coronary dissection.
Fibroblasts were cultured from the patient and a
reduction in the rate of total collagen synthesis
relative to that of a control culture was seen,
leading the authors to speculate on a disturbance of
normal collagen synthesis as a result of hormonal
changes in pregnancy and in the postpartum
period.24
The majority of patients die before any interven-

tion can be of benefit which may in part relate to the
absence of any pre-existing stenoses and hence
protective collaterals. In an early review of43 cases,
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Smith25 noted sudden death in 63% ofcases and the
proportion ofcases dying suddenly remains largely
unchanged since. The very low level ofantemortem
diagnosis may be explained by the high sudden
death rate, although failure to include the condi-
tion in a differential diagnosis may also contribute.
Recent reports highlight the good prognosis of
those who survive the initial event; the asympto-
matic survival of patients with spontaneous dissec-
tions who have been followed conservatively has
been seen for up to 12 years.26 Spontaneous angio-
graphic improvement has been documented in such
a case.27
Behnam et al.2 report the successful administra-

tion ofalteplase to a woman subsequently shown to
have a primary dissection of her left anterior
descending artery. They note a further four cases in
which thrombolytic agents were given safely and
suggest that luminal re-expansion can be establish-
ed by lysing thrombus in the false lumen. We are
aware ofa more recent case who received successful
thrombolysis on two occasions over a 4 year period
for anterior myocardial infarctions prior to diag-
nosis of a large spontaneous dissection in her left
anterior descending artery. Vacek et al.28 admini-
stered intracoronary streptokinase in a case of
iatrogenic coronary dissection with good effect.
When the patient survives the initial period, and

remains unstable or suffers ongoing inducible
ischaemia, coronary artery bypass grafting has
been successful.20 It would appear to be unneces-
sary to ligate the vessel proximal to the graft
anastomosis to prevent further dissection. Subse-
quent angiography may show evidence of residual
dissection, despite successful revascularization.29
Internal mammary grafts are preferable, in view of
the young age and otherwise excellent outlook of
these patients. Percutaneous coronary balloon
angioplasty has been successfully performed in a
patient with primary dissection of the left anterior
descending artery.30 There are two reports of

patients receiving orthotopic cardiac transplants
following primary dissection, one requiring the
support of a Jarvik 7-70 artificial heart while a
compatible heart was located.69

Conclusions

A number of important therapeutic issues are
raised by the cases we report. It is possible that
anticoagulation and anti-platelet therapy, both of
proven benefit in unstable angina due to atheroma-
tous coronary disease, might predispose to worsen-
ing of the dissection in a case of primary coronary
dissection. This may explain the refractory un-
stable angina of case 2 and underlie the very
extensive dissection found at autopsy. For similar
reasons there is understandable reluctance to
administer thrombolytic therapy in this condition,
although a number of reports suggest that some
patients have benefited.
The diagnosis must be considered in patients at

low risk for atheroslcerotic heart disease who
present with symptoms of myocardial ischaemia,
particularly young women who are pregnant or in
the puerperium. Urgent coronary angiography is
necessary to make the diagnosis and should be
undertaken when spontaneous coronary dissection
is considered a possibility. If the patient remains
unstable, medical therapy alone should not be
relied upon and consideration should be given to
urgent bypass grafting. Percutaneous coronary
balloon angioplasty may have a role in certain
cases. In those who remain stable, conservative
management appears to be safe and compatible
with an excellent long-term outlook.
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Successful use of a transjugular intrahepatic portosystemic
stent shunt to control severe refractory oesophageal
variceal haemorrhage in a poor risk patient
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Summary: This report describes a 44 year old man with a severe gastrointestinal haemorrhage from
oesophageal varices. Bleeding could not be controlled with conservative therapy and sclerotherapy. He was
successfully treated with a radiologically guided transjugular intrahepatic stent shunt at a time when his
condition was too poor to attempt an open surgical procedure.

Introduction

Haemorrhage from oesophageal varices in patients
with portal hypertension remains a common and
serious medical emergency associated with signi-
ficant mortality and morbidity. Injection sclero-
therapy is the most effective primary therapy for
acute variceal bleeding. Pharmacotherapy and

balloon tamponade have useful supporting roles." 2
Despite therapy, some 10-20% of patients may
continue bleeding35 and in these cases the prog-
nosis is poor.3 We report a case of severe refractory
bleeding in a patient with poor outlook, eventually
controlled with a transjugular intrahepatic porto-
systemic stent shunt (TIPSS). This should lead to
wider consideration and evaluation of this techni-
que as an alternative to surgery in critically ill
patients.
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