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Long term follow up after perimesencephalic
subarachnoid haemorrhage
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Abstract
Objectives—To evaluate the long term
sequelae of perimesencephalic subarach-
noid haemorrhage (PMSAH).
Methods—Twenty one consecutive pa-
tients were studied. All patients were
examined by CT, angiography, MRI, mul-
timodal evoked potentials, and transcra-
nial Doppler sonography. All relevant
clinical data during hospital stay and out-
come at discharge were obtained by
reviewing the charts. Long term follow up
was evaluated by reviewing the outpatient
files and dedicated outpatient review.
Patients were specifically questioned
about their perceived recovery, residual
complaints, and present occupational
status.
Results—Apart from the initial CT con-
firming the diagnosis of PMSAH all other
examinations disclosed no abnormalities.
None of the patients developed any com-
plications during hospital stay, and all
patients were discharged in good clinical
condition and without neurological defi-
cits. At long term follow up 62% of the
patients had residual complaints consist-
ing of headaches, irritability, depression,
forgetfulness, weariness, and diminished
endurance. Apart from four patients who
had already retired before the PMSAH,
only seven of the remaining 17 patients
(41%) returned to their previous occupa-
tion, whereas nine patients (53%) retired
from work and one man became unem-
ployed. One patient had a recurrence of
PMSAH 31 months after the first event.
Conclusion—PMSAH can have consider-
able long term psychosocial sequelae, and
may also recur. Prognosis may not be as
good as previously reported.
(J Neurol Neurosurg Psychiatry 2000;69:127–130)
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The most common cause of subarachnoid
haemorrhages (SAHs) are aneurysms, which
can be easily demonstrated on angiography in
most cases.1 However, in 15% to 20% of the
cases no causative source of SAH can be shown
and the angiogram is negative.1 2 Several stud-
ies gave evidence that patients with SAH and a
negative angiogram have a substantially better

prognosis than patients with aneurysmal
SAH.1–5 The rate of subsequent bleeding varies
between 2% and 5%. From the pattern of
bleeding on CT a particular subgroup of
angiogram negative patients with SAH could
be identified with blood confined to the
perimesencephalic cisterns. Since the first
description in 19856 various studies on per-
imesencephalic subarachnoid haemorrhage
(PMSAH) have reported a good short term
outcome and an excellent prognosis.2 4 6–10 It is
regarded as a benign form of SAH as recurrent
haemorrhage has never been found during fol-
low up.

By contrast with these findings we report our
series of PMSAH and the unique case of a
patient who had recurrent PMSAH 31 months
after the first event.

Materials and methods
Twenty one consecutive patients with the diag-
nosis of PMSAH were studied in this series. All
relevant clinical data during hospital stay were
obtained by reviewing the charts. Clinical
grades were assessed according to the grading
system of Hunt and Hess. Brain CT was
performed to confirm diagnosis, and at least
one subsequent CT study was obtained in
every patient to rule out complications such as
formation of hydrocephalus.

A four vessel digital subtraction cerebral
angiography with multiple views was per-
formed in all patients, and in most of the
patients a reangiography 6 to 10 weeks later. To
rule out an extracranial source of the haemor-
rhage an MRI of the neck and spinal cord was
obtained. All patients were examined by multi-
modal evoked potentials and by daily transcra-
nial Doppler sonography. Outcome at dis-
charge was again obtained by reviewing the
charts.

Long term follow up was evaluated by
reviewing the outpatient files, and all patients
were specifically reviewed to evaluate the
degree of subjective recovery, residual com-
plaints, and present occupational status.

Results
Eleven of the patients were men and 10 were
women. The mean age at presentation was 55.8
years (range 25 to 82 years). All patients were
alert and classified Hunt and Hess I or II. Ini-
tial CT indicated a PMSAH and subsequent
CT studies showed resorption of blood. None
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of the patients developed hydrocephalus. Cer-
ebral angiography was negative in all patients.
An MRI of the neck and spine did not show an
extracranial source of the haemorrhage in any
of the patients. None of the patients developed
cerebral vasospasm, brainstem dysfunction, or
seizures. All patients were discharged from
hospital in good clinical condition without
neurological deficits.

In 14 patients angiography was repeated 6 to
10 weeks later and the results were negative in
all cases.

Mean duration of follow up was 23 months
(range 5 to 41 months). Eight patients (38%)
considered themselves recovered and com-
pletely well.

Thirteen patients (62%) had residual com-
plaints such as headaches, irritability, depres-
sion, forgetfulness, weariness, and reduced
endurance. Apart from four patients who had
already retired before their PMSAH, only
seven of the remaining 17 patients (41%)
returned to their previous occupation. Nine
patients (53%) retired from work and one man
became unemployed (table).

Only one of the patients had a history of
rebleeding. In this study we document for the
first time the unique case of a patient with
recurrent PMSAH.

Case report
In 1996 a 48 year old man presented with sud-
den onset of severe headaches, neck pain, and
nausea. There was no loss of consciousness and
no history of hypertension. The patient had a
normal neurological examination, and he was
classified Hunt and Hess grade I. Lumbar

puncture was positive confirming the suspected
diagnosis of SAH, and CT on the day of the
onset of symptoms showed extravasated blood
in the perimesencephalic subarachnoid space
(fig 1). Four vessel angiography with multiple
views did not show any causative source of the
bleeding, and angiograms of the external carotid
arteries were normal as were MR images of the
head and neck. The patient was treated
conservatively and recovered rapidly without
developing any complications. He was dis-
charged in good clinical condition 14 days after
the PMSAH. A second angiography 10 weeks
later was negative; however, his capacity for work
had not reached the premorbid level, he fatigued
easily, and his concentration was poor.

Thirty one months later the patient again
experienced sudden severe headaches, and CT
showed a recurrent PMSAH (fig 2). A
subsequent, third four vessel angiogram was
again negative, and MRI of the head and neck
showed no abnormalities. Somatosensory
evoked potentials and brainstem auditory
evoked potentials were normal and daily
transcranial Doppler sonographic examination
showed no vasospasm. The patient was treated
conservatively, recovered, and was discharged
from hospital without neurological deficits 13
days after the onset of the symptoms.

Discussion
Aneurysms are the most common cause of
SAH but in 15% to 20% of the cases the
angiogram is negative. This might be due to
occult aneurysms concealed by haemorrhage,
vasospasm, thrombosis, inadequate technique,
or small size of the lesion.1 2 Therefore a second
angiography is recommended after an initial

Table 1 Clinical summary of 21 patients presenting with perimesencephalic subarachnoid haemorrhage

M/F
Mean
age (y)

Vasospasm
(n)

Hydro
(n)

Seizures
(n)

Negative
reangio
(n)

Mean
follow up
(months)

Residual
complaints
(n (%))

No
complaints
(n (%))

Returned
to previous
occupation
(n (%))

Retired
(n (%))

11/10 55.8 0 0 0 14/14 23 (5–41) 13/21 (62) 8/21 (38) 7/17 (41) 9/17 (53)

Hydro=hydrocephalus; reangio=reangiography.

Figure 1 After positive lumbar puncture a non-contrast
enhanced CT shows extravasated blood in the
perimesencephalic subarachnoid space.

Figure 2 Non-contrast enhanced CT shows appearance of
recurrent PMSAH 31 months after the first event.
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negative study. The frequency of detected
aneurysms on further angiograms varies be-
tween zero and 21% but most of the causes of
bleeding remain unresolved.1 9 The prognosis
of these angiogram negative patients with
SAH, however, is regarded as good and rates of
subsequent bleeding are as low as 2% to 5%.1–5

A subgroup of patients accounting for about
half of the patients with SAH with negative
angiograms are seen to have a perimesen-
cephalic distribution of blood.2 4 6 Perimesen-
cephalic subarachnoid haemorrhage is re-
garded as a diVerent entity from SAH because
aneurysms are unlikely to be found.
Nevertheless, the performance of an angio-
graphy is obligatory in cases of PMSAH as the
likelihood of finding an aneurysm in patients
with the perimesencephalic pattern of SAH is
not zero.2 11 By contrast with angiogram
negative non-PMSAH, in which a reangiogra-
phy is mandatory, it is commonly accepted that
repeated angiography in PMSAH can be omit-
ted after a negative first angiogram. There are
several reports of negative reangiographies in
cases of PMSAH1 2 4 6–8 10 12 13 and these find-
ings match the results in our series (table).
Goergen et al found a significant association
between isolated PMSAH and negative angio-
graphy (p<0.005) and a specificity of PMSAH
for negative angiography of 100%.7

There is much speculation about the source
of bleeding in cases of PMSAH. Van Gijn et al
deduced from the fact that angiography was
negative and no subsequent haemorrhage
occured in follow up that the source of the
bleeding was non-aneurysmal.6 Assumed
causes of these haemorrhages have been either
rupture of fine arterial vessels8 9 13 or a venous
tear.2 6 8 9 The assumption of a non-arterial
source is supported by the fact that patients
with PMSAH have been surgically explored
but in no case has an aneurysm or vascular
malformation been found.2 Despite all theories
the exact anatomical source of PMSAH
remains unknown. To rule out an extracranial
source of the haemorrhage, we performed an
MRI of the neck and spinal cord in our patients
but all examinations were normal.

Since the first description in 19856 various
studies on PMSAH have reported a good short
term outcome and an excellent prognosis.2 4 6–10

By contrast with aneurysmal SAH all reported
patients with PMSAH were alert and classified
Hunt and Hess I or II. These findings are con-
firmed by our series of 21 patients. In accord-
ance with other series none of our patients
developed cerebral vasospasm as shown by
daily transcranial Doppler sonographic exam-
ination. Although some authors report enlarge-
ment of the ventricles4 or formation of sympto-
matic hydrocephalus requiring shunting in
some of their cases,6 8 we never saw any devel-
opment of hydrocephalus in any subsequent
CT studies. As in other series we did not find
seizures. From these points of view we agree
that short term outcome can be regarded as
good.

A striking discrepancy between our and pre-
vious series, however, concerns the appearance
of recurrent bleeding. Perimesencephalic sub-

arachnoid haemorrhage is generally dis-
tinguished from SAH and regarded as a benign
form as recurrent haemorrhage has never been
found at follow up.2 4 6–10 Schwartz and Solo-
mon reviewed the literature in 1996 and
concluded that of the 169 patients reported
who had PMSAH, none had experienced sub-
sequent bleeding after a duration of follow up
ranging from 8 to 51 months.2 By contrast with
these findings we report the unique case of a
patient who had recurrent PMSAH 31 months
after the first event. In accordance with other
patients with PMSAH neurological examina-
tion was normal and four vessel digital
subtraction cerebral angiography was negative
on the three occasions when it was performed.
To exclude a dural fistula, visualisation of the
external carotid artery and MRI of the head
and neck were performed to rule out an extrac-
ranial source of the haemorrhage. Both exami-
nations were repeatedly negative. Vasospasm
was not seen, neither was dysfunction of the
brainstem as multimodal evoked potentials
were normal. The patient was discharged from
hospital without neurological deficits 13 days
after the onset of symptoms. So far, short term
outcome has proved to be good, but the
conception of PMSAH as an event occurring
only once in a lifetime has to be revised.

Long term psychosocial outcome after
PMSAH is also not as excellent as generally
believed. Brilstra et al measured quality of life
by means of the sickness impact profile and
reported that patients showed less dysfunction
than controls and concluded that a perimesen-
cephalic haemorrhage does not reduce quality
of life or capacity to work.14 However, despite
having no neurological deficits, one third of the
patients in the series of Canhao et al4 felt
unwell, and complained of headaches, neck
pain, postural vertigo, and depressive symp-
toms. Although most of their patients returned
to their previous occupations, a few retired
from work. In our series residual complaints
were frequent with only one third of the
patients feeling completely well. About two
thirds complained of headaches, irritability,
depression, forgetfulness, weariness, and less-
ened endurance. The consequences of
PMSAH for occupational status were even
more serious. Apart from four patients who
had already retired before the PMSAH, only
seven patients returned to their previous occu-
pation. Nine patients (53%) retired from work
and one man became unemployed. These find-
ings imply that long term oucome may not be
as good as suggested and that PMSAH may
have a major psychological impact.
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NEUROLOGICAL STAMP

Edmond Isidore Etienne Nocard (1850-1903)

In 1898 with Roux, Nocard studied certain
fungi known as nocardia which are now classed
with the Actinomycetes which are bacteria with
narrow branched vegetative cells superficially

resembling fungi. The organism may aZict
previously fit people, but it has a propensity for
causing CNS disease in those who are
debilitated with altered cell immunity or
receiving cytotoxic or steroid medication.
Nocard was also interested in the relation of
tuberculosis in animals with that of humans
and he studied the bulbar lesion of rabies, teta-
nus, anthrax, cholera, and glanders. In 1898 he
discovered the bacillus of psittacosis or parrot
fever, also eponymically known as nocardosis.

Nocard was a veterinarian and was honoured
philatelically by France for his contributions to
veterinary medicine. The first School of Veteri-
nary Medicine was opened in Lyons in France
in 1762. In 1951 France honoured Nocard
with two other veterinarians Bouley and Chau-
vau, portrayed at the gate of the Lyons School
of Veterinary Medicine (Stanley Gibbons 307,
Scott 655).

LF HAAS
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