
pharynx, sometimes with radiation to the
ipsilateral ear and submandibular area. The
pain was neither stabbing nor triggered by
swallowing and eating. The attacks recurred
about 10 times a day and lasted from several
seconds to five minutes. During the year
before admission, the attacks had become
more frequent, and the duration of pain
increased to 30 minutes. She had also felt for-
eign body sensations in her throat regardless
of painful episodes. During the four months
before admission, the painful episodes were
occasionally accompanied by abdominal pain,
diarrhoea, and syncope. The episodes of
syncope recurred about twice a month. She
had no hypertension or diabetes. There was no
past history of infection or trauma. Neurologi-
cal examination was normal. In particular,
there were no definite abnormalities in deglu-
tition, movement of the soft palate, and the
gag reflex; there was no palpable mass or bruit
in the neck, and no trigger zone was noted.
Complete blood cell count and serum chemis-
try were normal. Antinuclear antibody and a
serological test for syphilis were negative.
Brain magnetic resonance imaging and cervi-
cal computed tomography showed a round
mass in the upper portion of the left carotid
space, compressing the parapharyngeal space
forward (fig 1). Four vessel angiography
showed a large aneurysm (3.9 × 3.0 cm) of the
distal cervical portion of the left ICA (fig 2),
which was located near the skull base above
the Blaisdell line.6 There were no aneurysms
elsewhere. A computed tomography scan of
the neck showed no evidence of the elongated
styloid process.

Treatment with phenytoin (300 mg a day)
caused the paroxysmal pain to disappear
completely within three days. Under general
anaesthesia, the aneurysm was approached
by a presternocleidomastoid cervicotomy
without subluxation of the mandible or
transection of the digastric muscle. The cuta-
neous incision was extended along the poste-
rior border of the mastoid process. The aneu-
rysm was found 5 cm above the carotid
bifurcation. The anatomical relation between
the aneurysm and the glossopharyngeal nerve
was not identified in the surgical field. The
aneurysm was resected, with replacement
with a saphenous vein graft. Surgical and
pathological findings indicated a true aneu-
rysm. After surgery, there were no neurologi-
cal deficits except incomplete Horner’s syn-
drome on the left side. Postoperative
angiography showed satisfactory reconstruc-
tion (fig 2). Phenytoin was not given after
surgery. No episodes of pain or syncope
recurred during the follow up period of six
months after surgery.

Our case was characterised by episodic pain
in the distribution of the glossopharyngeal
nerve, sometimes associated with syncope,
and a dramatic response to phenytoin. A huge
aneurysm of the extracranial ICA was found
to be the cause of the glossopharyngeal pain
and syncope syndrome, which was confirmed
by successful surgical resection. The syn-
drome of glossopharyngeal pain and/or syn-
cope may be caused by a variety of conditions.
In this case, glossopharyngeal neuralgia was
considered to be unlikely because of the
absence of a stabbing feeling, precipitating
factors, or trigger zones. Also, there was no
radiological evidence of mass lesions in the
parapharyngeal space or the elongated styloid
process.

The pathogenetic mechanism in our patient
was considered to be similar to that involved
in glossopharyngeal neuralgia and syncope.
Sobol et al2 reported two cases of glossopha-

ryngeal neuralgia-asystole syndrome associ-
ated with ipsilateral lesions of the parapha-
ryngeal space, and postulated that
parapharyngeal space lesions may induce
neural irritation to the afferent pain fibres of
the glossopharyngeal nerve and reflex within
the nerve of Hering to produce the syndrome.

The causes of aneurysm of the ICA are mul-
tiple and include atherosclerosis, dysplasia,
trauma, and infectious lesions.7 The cause in
our patient was not known despite the histo-
logical examination. Welling et al8 reported
that 41 of 1118 aneurysms of the peripheral
arteries arose from the extracranial carotid
system. Only four of them were saccular
aneurysms of the ICA. Although aneurysms
of the extracranial ICA do not usually produce
neurological symptoms, they may result in
potentially serious problems, such as cer-
ebrovascular events, as a consequence of
thromboembolic phenomena or impairment
of flow in the proximal carotid artery. Isolated
cranial neuropathies can also occur as the
result of direct nerve compression.9 In this
case, the aneurysmal parapharyngeal mass
produced episodic glossopharyngeal pain and
syncope.
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Acute hyperperfusion syndrome
complicating EC-IC bypass
The extracranial-intracranial (EC-IC) arterial
bypass study has been criticised for failing to
select for patients with chronic haemody-
namic insufficiency and for revascularisation

with low flow grafts, which may augment
perfusion inadequately.1 We report a case of
EC-IC bypass in a patient with severe intrac-
ranial carotid stenosis and compromised
cerebrovascular reserve, which was compli-
cated by intraoperative hyperperfusion syn-
drome. Hyperperfusion syndrome as a result
of EC-IC bypass is not well documented and
its occurrence directly after bypass has not
been reported before. We discuss the patho-
physiology and prophylactic measures of this
complication, with special attention to the
nature of the bypass performed.

A 48 year old right handed woman pre-
sented with a four month history of recurrent
transient ischaemic attacks characterised by
left sided symptoms of perioral paraesthesia,
hand numbness, and upper extremity weak-
ness (grade 4/5). The attacks were refractory
to treatment with ticlid, a platelet aggregation
inhibitor, and at the time of admission to hos-
pital she was having several episodes daily,
each lasting up to 15 minutes. She was thera-
peutically heparinised, her blood pressure was
augmented to 150–180 mm Hg with intra-
venous vasopressors, and florinef treatment
was begun to expand her vascular volume.
The transient ischaemic attacks persisted
unabated despite three weeks of this regimen
in the intensive care unit.

Preoperative T2 weighted magnetic reso-
nance images revealed a few small scattered
subcortical signal changes, but no evidence of
a previous cerebrovascular event. Cerebral
angiography showed severe right supraclinoid
internal carotid artery and proximal right M1
stenoses with contribution to filling of the
middle cerebral tree from pial collaterals. The
cervical carotid arteries were normal. Tran-
scranial Doppler studies with carbon dioxide
vasodilatation challenge showed flow limiting
stenosis with compromised cerebrovascular
reserve.

On the basis of these data and the
refractory nature of the symptoms, we de-
cided to proceed with a high flow revasculari-
sation procedure. An autologous saphenous
vein graft was inserted into a proximal M2
branch and the external cervical carotid
artery in end to side fashion. During this time
the patient’s systolic blood pressure was
maintained between 160 and 180 mm Hg, and
she had been cooled to 34°C and treated with
20% mannitol (100 g). An intraoperative
angiogram, performed immediately after
completion of the anastomoses, confirmed
patency of the bypass graft and normal filling
of the middle cerebral tree.

As we were preparing to close the crani-
otomy, approximately 45 minutes after flow
was established through the bypass graft, the
brain became massively swollen. A temporary
clip was placed across the graft, and the brain
relaxed, becoming soft with return of pulsa-
tility. A second intraoperative angiogram
showed evidence of hyperperfusion syn-
drome with the presence of a dense vascular
blush throughout the middle cerebral tree
(fig 1). Attempts to limit flow through the
graft failed and a permanent clip was placed
across the graft. Postoperative serial com-
puted tomography showed intracranial
haemorrhage and cerebral oedema with pro-
gressive mass effect, commensurate with a
worsening neurological state. After discus-
sions with the family, aggressive supportive
measures were withdrawn and the patient
died.

Symptoms of intracranial stenotic lesions
are usually haemodynamic in aetiology and
develop after the collateral blood supply fails
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to support metabolic demands despite maxi-
mum oxygen extraction. Management of
patients refractory to treatment with an-
tiplatelet or anticoagulant agents, blood pres-
sure augmentation, and blood volume expan-
sion is difficult. There is a high risk of stroke,
and several studies have argued strongly in
favour of EC-IC bypass in these patients. Con-
sequently, a decision was made in this case to
carry out a high flow bypass from the external
carotid artery to an M2 branch of the middle
cerebral artery. The long nature of the lesion
in the supraclinoid carotid, extending into the
proximal M1 segment, was judged not ame-
nable to angioplasty. We failed to consider
seriously the use of a low flow bypass graft.

Hyperperfusion following cerebral revascu-
larisation is well recognised, particularly in
the context of carotid endarterectomy. Its
occurrence secondary to EC-IC bypass is not
surprising. Intracerebral haemorrhages can
complicate both superficial temporal artery to
middle cerebral artery (STA-MCA) and saphe-
nous vein EC-IC bypasses for carotid occlusive
disease, but evidence for hyperperfusion as
the underlying cause of these haemorrhages
is not established. A dense perfusion blush on
the intraoperative angiogram documented
hyperperfusion following connection of the
EC-IC bypass in this case (fig 1). In chroni-
cally ischaemic brain, hyperperfusion syn-
drome is thought to arise as a result of
disturbed cerebral autoregulation.2 The vascu-
lature is maximally dilated and following res-
toration of flow vascular reactivity is impaired
and unable to vasoconstrict appropriately, to
protect the capillary bed against the increased
perfusion pressure. Low signal oedematous
changes and cerebral haemorrhage result, as
was evidenced on postoperative computed
tomography in this case.

Several factors led to the development of
hyperperfusion syndrome in our case. Preop-
eratively we failed to recognise that altered
microvascular permeability of the chronically
hypoperfused brain may lower the safe
threshold for ischaemia and hypertension.3

Despite neuroprotective measures, temporary
occlusion of the M2 branch for the bypass
may have resulted in a serious degree of
ischaemia, and our routine practice of mod-
estly raising the patient’s blood pressure dur-
ing temporary clipping may have been detri-
mental in this setting. Given the increased
susceptibility of the chronically ischaemic

blood brain–barrier to injury, the choice of a
high flow bypass was in retrospect an error.
Depending on the diameter of the graft,
saphenous vein bypass grafts provide flows to
110 ml/min.4 By comparison, STA-MCA by-
passes generate flows through the graft in the
range of 10 to 60 ml/min (mean, 28 ml/min).5

Revascularisation is instituted to rescue tissue
with blood flows of 20–25 ml/100 g/min from
dropping to 10–15 ml/100 g/min leading to
cell death.6 This incremental augmentation of
blood flow can be achieved by a low flow STA-
MCA bypass with a lower risk of complica-
tions. Over time, adaptation will occur, allow-
ing increased flow through the bypass graft to
be tolerated more safely than if an ischaemic
brain is subjected acutely to these high flows.

Patients with intracranial stenosis and
compromised cerebrovascular reserve—high-
lighted as a group most likely to benefit from
EC-IC bypass—are at high risk for hyperper-
fusion syndrome. Strict attention to judicious
choice of bypass conduit, minimising ischae-
mic time for the anastomosis, optimal neuro-
protection, and meticulous control of blood
pressure and intravenous fluids is mandatory
to minimise complications of hyperperfusion
syndrome and optimise the potential benefit of
EC-IC bypass in these patients.
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A Japanese case of steroid
responsive myopathy with
deficient chondroitin sulphate
In 1998, Al-Lozi et al described a case of steroid
responsive myopathy with deficient chondroi-
tin sulphate C that had not been reported
before.1 The patient developed diffuse bulbar
and systemic weakness with respiratory fail-
ure. While muscle biopsy showed only a mod-
erate degree of type 2 atrophy with one small
perimysial, perivascular mononuclear cell in-
filtration, immunocytochemistry showed an
absence of chondroitin sulphate C in the

endomysium. Prednisone treatment resulted
in a marked increase in muscle strength. Here
we report another case of this interesting and
treatable muscle disorder.

Case history
A Japanese woman first developed neck mus-
cle weakness, dysphasia, and weight loss at
the age of 42 years. She was diagnosed as
having anorexia nervosa and was placed on
antidepressive drug treatment. Her symptoms
worsened and after a few months she
developed weakness in all of her limbs,
sluggish speech, and diplopia, and began hav-
ing difficulty with breathing. She presented in
our outpatient clinic in 1993 at the age of 43.

Her personal and family histories were
negative for neuromuscular disorders. On
physical examination, she was very thin
(height 162 cm; weight 32 kg), and her
temperature was 38.1°C. Coarse crackles were
heard in the right lower lung. Neurological
examination revealed dysarthria, dysphasia,
bilateral ptosis, limitation of extraocular
movements in all directions, proximal muscle
weakness of all four limbs, and generalised
hyporeflexia. Her muscle tone, sensory per-
ception, and autonomic system were normal,
as was her cognitive function.

Laboratory tests showed signs of inflamma-
tion (white blood count 9000/µ1, C reactive
protein 3.2 mg/dl), considered to be the result
of mild aspiration pneumonia in the right
lower lung on chest x ray. There was also
hypoproteinaemia. Blood gase analysis re-
vealed hypoxia, with a PaO2 of 8.05 kPa, a PaCO2

of 9.27 kPa, and a blood pH of 7.392. Other
blood constituents were normal, including
creatinine kinase, aldolase, antiacetylcholine
receptor antibody, antinuclear antibody, lactic
acid, and pyruvic acid. Urinalysis, ECG, and
cerebrospinal fluid examination were also
normal, as was brain magnetic resonance
imaging.

Electromyography (EMG) showed myo-
genic discharges in both biceps brachii, the
left rectus femoris, and in both sternocleido-
mastoid muscles. Motor and sensory nerve
velocities were normal in the median, ulnar,
tibial, peroneal, and sural nerves. Repetitive
stimulation tests of the facial and deltoid
muscles gave normal results. A tensilon test
was negative.

Because she was clinically diagnosed as
having atypical oculopharyngeal myopathy
with respiratory failure, a biopsy was per-
formed on the right rectus femoris muscle. On
histochemical examination, a moderate de-
gree of type 2 atrophy was identified (fig 1A).
Immunohistochemical investigation using
antibodies to CD3, CD4, CD8, CD68, and CD22
(Dako Denmark; catalogue Nos 054, 105, 036,
044, and 093) failed to show the presence of
infiltrating inflammatory cells (data not
shown).2 At this time, the origin of the
patient’s disorder remained undetermined.

The patient was given prednisone orally in a
dose of 60 mg/day and her symptoms mark-
edly improved. By day 7, the diplopia, dys-
phagia, and dyspnoea had resolved. After four
months, she was discharged with no remain-
ing neurological deficit. Her prednisone dos-
age was gradually reduced and eight years
later, at the time of writing, she was taking a
maintenance dose of 20 mg every other day
and showed no neurological deterioration.

Because the clinical features of steroid
responsive myopathy with deficient chondroi-
tin sulphate C—first reported in 19981 —were
similar to those in our case, we carried out an
immunohistochemical study using a mono-
clonal antibody to chondroitin sulphate

Figure 1 Intraoperative right carotid artery
angiogram showing hyperperfusion, as
evidenced by a dense vascular blush in the
middle cerebral artery distribution.
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