
surgical and medical approach seems to offer no advantage in
mild disease, although it is the method most favoured in
advanced cases.' 17 Where in vitro fertilisation is available as
an option, results often compare unfavourably with its use for
uncomplicated tubal block.27
The debate about management continues, awaiting the

publication of large scale randomised controlled trials. In the
meantime the choice of treatment is usually based on anec-
dotal experience and local preferences. Extensive disease
remains a cause of considerable morbidity, for which the only
definitive treatment is surgical castration. A greater under-
standing of the aetiology, pathogenesis, and natural course of
the condition is long overdue.
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Warning leak in subarachnoid haemorrhage

All too often the diagnostic importance ofa warning headache is missed

The diagnosis of aneurysmal subarachnoid haemorrhage is
easy when the presentation follows the classic pattern: a very
severe headache associated with stiff neck, photophobia, and
nausea and vomiting, often with loss of consciousness.
Neurosurgeons, who have the benefit of hindsight, are aware
that about half of the patients they see with aneurysms have
experienced minor bleeding episodes days to several months
before their major haemorrhage.'6 The recognition of these
"warning leaks" probably offers the best opportunity for
altering the otherwise serious prognosis of aneurysmal
subarachnoid haemorrhage,/ but they often are misinter-
preted.4-6
The most common symptom of a warning leak is headache.

It is often accompanied by transient nausea, vomiting, and
neck pain and is often so unusual in severity and location that
medical advice is sought.46 The site of the headache seems to
be a poor localising symptom for the aneurysm-with the
exception of internal carotid-posterior communicating
aneurysms, in which the headache often is ipsilateral and
retro-orbital.3 46 The warning headache usually subsides over
one or two days,4 but in some cases it is unremitting for as long
as two weeks or until a subsequent major haemorrhage
occurs. 6
About two thirds of the patients with a warning headache

have associated signs and symptoms such as nausea and
vomiting, meningism, neck pain, visual disturbances, and
motor or sensory disturbances.36 Nausea or vomiting, or
both, seem to be characteristic in patients with anterior
communicating aneurysms and anterior cerebral aneurysms,
whereas motor weakness and speech disturbances often
reflect an aneurysm of the middle cerebral artery.3 Another
characteristic warning feature in patients with an aneurysm of

the internal carotid artery is impairment of the extraocular
muscles due to third nerve palsy. Waga et al in a retrospective
study found this symptom in one patient in four with a
warning leak and an aneurysm of the internal carotid artery.3
The five largest series of patients with warning signs and

intracranial aneurysms comprise a total of 629 patients, and
the data show that about 50% (range 28-60%) of patients with
a bleeding saccular aneurysm admitted to a neurosurgical
department will have had a premonitory warning leak.2 6 In
series of patients with aneurysms that include those who die
before receiving medical attention the proportion has been
estimated at 15-20%.9 Possibly, as many as 60% of
all patients with aneurysms who eventually have a major
haemorrhage will have had one or more warning signs weeks
or months before the event. The incidence may be slightly
higher in women than in men.2 3

Pathological examination of aneurysms from patients who
had had warning signs often shows minor haemorrhages in the
wall of the aneurysm and adherence of the aneurysm to the
contiguous brain through reactive changes.'" I This evidence
suggests that warning signs are due to a minor leakage of
blood into the subarachnoid space, hence the term "warning
leak."2 6 1' Other explanations that have been proposed for the
forewarnings of major subarachnoid haemorrhage include a
sudden expansion of the aneurysm and ischaemia due to
cerebral vasospasm.2 12

In the large series of patients recorded as having features
suggesting warning leaks, around half complained of their
symptoms less than one week before the occurrence of the
major haemorrhage.' 36In most of the remainder the major
bleed occurred within a month, but in some patients the
interval was years. There may be more than one warning
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leak.2 3 The combination of a sudden onset of headache and
pain in the neck and back seems to be the most urgent picture,
but more extensive studies are necessary to evaluate the
implications of the different warning signs.
The overall outcome of treatment for ruptured cerebral

aneurysms depends on a multiplicity of both medical and
organisational factors. 13 Unfortunately, in patients with
saccular aneurysms morbidity and mortality figures have not
changed in recent decades -primarily because the diagnosis
is still usually established only after rupture." II The second
great problem is the lack of any explanation of vasospasm,
which is the principal cause of death and disability among
patients with aneurysms who reach hospital.
One ofthe more important factors determining the ultimate

outcome in a patient with a ruptured aneurysm is his or her
clinical condition on admission. 16 Leblanc's prospective study
of 87 patients consecutively admitted with subarachnoid
haemorrhage from a cerebral aneurysm showed that 25
patients had had a minor leak followed by a major rupture,
and of these only 10 (40%) were in good clinical condition on
admission (Hunt and Hess stage- I-II'7), in contrast with 89%
of those patients who had had only one bleeding episode.6 Not
surprisingly, the mortality in those who had had a major
rupture was three times higher than in those who had had only
one bleed. The clinical benefit of recognising and treating the
patient with an aneurysm before a major rupture occurs has
been well documented by others.25 Indeed, the adverse
prognostic effect of a missed warning leak is as severe as the
effect of a clear cut sequence of rebleeding episodes, both
when the rebleed complicates the hospital course'8-20 or when
it occurs several years later.2' 22

Yet while the importance of recognising the minor leak
seems obvious, no study has so far explained why it has
such an adverse effect of prognosis. One explanation might
be that the subarachnoid haemorrhage is more severe after
a warning leak, but there is no evidence to support this.
Recent observations have suggested that immunological
processes may be concerned in the pathogenesis of cerebral

vasospasm,72326 in which case missed episodes of minor
bleeding might predispose to its development and in this way
affect the prognosis.
The warning headache is often so unusual in severity and

location that patients seek medical advice. In Leblanc's study
this was true of four out of every 10 patients, but in no case
was the correct diagnosis made.6 The warning leaks were all
misinterpreted as attacks of migraine, tension headache, the
flu, sinusitis, or a "sprained neck." Similarly, in Duffy's
series eight of 13 patients with a warning symptom had
consulted their general practitioners at the time of the
warning leak.5 Five were admitted to hospital-but all were
discharged without undergoing appropriate investigations for
a possible intracranial haemorrhage. The tentative diagnoses
made at consultation were tension headache, neck pain,
gastroenteritis, hypertension, migraine, viral illness, tem-
poral arteritis, and eye strain.
What can we conclude? A minor leak should be suspected

in those patients without a history of severe headaches who
present with severe, unremitting, unusual pain in the head or
face, particularly if it is hemicranial, hemifacial, or peri-
orbital. Other signs of an aneurysm such as a third nerve
palsy may also occur. Vomiting and photophobia certainly
strengthen the case, and meningism does so even more;
patients with these symptoms require urgent referral and
need further investigation. Duffy has shown that computed
tomography may be unreliable in showing the subarachnoid
blood produced by a minor leak, and lumbar puncture is the
examination of choice once computed tomography has ruled
out an intracranial mass lesion or intracranial hypertension.'
If xanthochromic staining of the cerebrospinal fluid is seen or
if the cerebrospinal fluid is bloody after an atraumatic
puncture then angiography should be performed promptly.
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