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Article abstract—A 65-year-old woman presented with a left abduction
deficit and “red eye,” mild proptosis, chemosis, arterialization of the conjunc-
tival vessels, intention tremor, and bilateral pyramidal signs. MRI showed
significant left-sided brainstem involvement that mimicked a tumor. Right
hemiplegia ensued 1 week later. Venous congestion of the brainstem with
hemiplegia resulting from shunting of blood flow from both carotid arteries is
an extremely rare complication of carotid-cavernous fistula.
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Dural carotid-cavernous fistula (CCF) is an abnor-
mal communication between the dural branches of
the internal or external carotid arteries and the cav-
ernous sinus. This communication commonly results
in chemosis, proptosis, a bruit,1 and, less commonly,
ophthalmoplegia.2-5 However, venous congestion of
the brainstem causing hemiplegia is extremely rare
as a complication of CCF.

Case presentation. A 65-year-old woman with an
8-month history of chemosis and “red eye” (figure 1) and a
2-month history of vertigo was admitted to our hospital
with a chief complaint of diplopia. Medical and family his-
tory were unremarkable. On admission, her blood pressure
was 135/82 mm Hg; her heart rate was 76/minute with a
regular rhythm. The patient was alert and exhibited no
motor or sensory deficits in any extremity. Neurologic ab-
normalities included a left abduction deficit with a partial
bilateral horizontal and upward gaze palsy (see figure 1),
bilaterally increased deep tendon reflexes, bilateral Babin-
ski signs, and a left-sided intention tremor evident on per-
forming the finger-to-nose test.

MRI on admission showed a mildly hypointense pontine
lesion on T1-weighted images that became hyperintense on
T2-weighted images. This lesion had an indistinct border
and was located predominantly on the left side (figure 2A).
Contrast-enhanced T1-weighted images revealed marked
enhancement, demarcated by the pontine raphe, on the left
side of the pons (figure 2B).

The following laboratory examinations on admission re-
vealed no abnormalities: erythrocyte sedimentation rate,
C-reactive protein, complete blood cell counts, urinalysis,
blood chemistry, blood sugar concentration, coagulation
tests, and immunologic studies.

One week after admission, the patient developed right
hemiplegia. Cerebral angiography showed no abnormali-
ties involving the vertebrobasilar arteries. However, a left
carotid angiogram (figure 3A) showed a left-sided CCF,
and a right carotid angiogram (figure 3, B and C) revealed
that shunted blood flow in the CCF was supplied predomi-
nantly from the right carotid siphon. The CCF was associ-
ated with venous drainage into the inferior petrosal sinus.
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Figure 1. A 65-year-old woman presented with a left ab-
duction deficit with a partial bilateral horizontal and
upward gaze palsy, mild proptosis, chemosis, and arterial-
ization of the conjunctival vessels (spiral vessels) on ad-
mission. Top to bottom: left gaze, right gaze, forward gaze,
upward gaze, and downward gaze.
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Follow-up MRI revealed that the lesion gradually involved
the medulla oblongata in the T2-weighted images.

Three months later, the patient manifested CO2 narco-
sis (PaO2 67.9 mm Hg and PaCO2 73.8 mm Hg on room
air) and became comatose. Mechanical ventilation was per-
formed for 2 weeks, but blood pressure dropped despite IV
dopamine administration. She died of respiratory and cir-
culatory failure before an embolization procedure could be
performed. An autopsy was refused.

Discussion. MRI in the current patient showed a
sizable pontine lesion with an indistinct border on
T2-weighted images. Yet she had only vertigo as a
brainstem symptom at the time of admission, with
diplopia. The clinical and radiologic findings sup-
ported a tentative diagnosis of brainstem tumor.

However, the brainstem lesion was mildly hypoin-
tense on noncontrast T1-weighted images, and
showed marked enhancement, demarcated by the
pontine raphe, on contrast-enhanced T1-weighted
images. The medial border on the postcontrast T1
images is highly atypical for tumor. These features
indicated that the pontine lesion was likely to be of

vascular origin, and this appearance is in accord
with previously reported findings in dural arterio-
venous fistula (DAVF) associated with venous
congestion.6,7

The initial report describes two cases of DAVF
with convergence of venous drainage into the basal
vein of Rosenthal or cortical veins of the posterior
fossa, resulting in pontine venous congestion.6 The
second report is of two patients with DAVF of the
cavernous sinus with venous congestion of the brain-
stem who showed significant improvement of a pon-
tine lesion after transvenous embolization, as seen
on T2-weighted images.7

These previously reported CCF cases included
chemosis and ophthalmoplegia, but lacked hemiple-
gia or brainstem dysfunction despite a sizable pon-
tine lesion apparent on T2-weighted images.6,7 Our
case was similar in its initial presentation.

As described in figure 1, there was a partial bilat-
eral horizontal and upward gaze palsy with a
marked left abduction deficit. The limitation of eye-
ball movements is thought to be caused by mechani-

Figure 2. Axial noncontrast MRI on
admission showed a prominently hyper-
intense lesion (arrowhead) with an in-
distinct border and predominantly left-
sided location on a T2-weighted image
(A). A contrast-enhanced T1-weighted
image showed marked enhancement
(arrowhead) of the left side of the pons,
demarcated by the pontine raphe (B).

Figure 3. Lateral view in a left carotid angiogram (A) showed a left-sided carotid-cavernous fistula (arrowheads). Poste-
rior–anterior view of a right carotid angiogram (B) showed shunting of blood flow to the left cavernous sinus. The abnor-
mal flow originated predominantly from the right side (paired arrowheads). Lateral view (C) showed the fistula (paired
arrowheads) to drain into the inferior petrosal sinus (triple arrowheads).
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cal compression of III, IV, and VI nerves in the
cavernous sinus, ischemia of the nerve nutrition ves-
sels, or the involvement of these cranial nerve nuclei
in the brainstem in this patient.

Our patient died of respiratory and circulatory
failure 3 months after admission, before emboliza-
tion could be performed. Follow-up MRI revealed
that the lesion gradually involved the medulla oblon-
gata in the T2-weighted images. We suggest that the
expansion of the lesion to the medulla resulted in
respiratory and circulatory failure.

Mechanisms of venous congestion in CCF remain
unknown. CCF-related pontine lesions seen by MRI
are potentially reversible by embolization,7 support-
ing a pathogenetic hypothesis involving vasogenic
edema rather than irreversible ischemic change. In
the current case, cerebral angiography revealed bi-
lateral shunting of blood via the left-sided CCF, with
normal vertebrobasilar vessels. Because of bilateral
shunting, our patient may have had a greater overall
amount of shunting than others with unilateral shunt-
ing. We believe that venous hypertension and passive
congestion due to an exceptionally large flow volume

shunted via the CCF resulted in the hyperintense
pseudoneoplastic lesion seen on T2-weighted images.
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Identical dysferlin
mutation in limb-

girdle muscular
dystrophy type 2B and

distal myopathy

Article abstract—Limb-girdle muscular dystrophy type 2B (LGMD2B) and
Miyoshi myopathy (MM) are autosomal recessive disorders caused by muta-
tions in the dysferlin gene on chromosome 2p13. The authors studied a large
Russian family with both LGMD2B and MM. All affected individuals, as well
as one preclinical boy with dystrophic changes on muscle biopsy, were found
to be homozygous for a novel dysferlin mutation, TG573/574AT (Val67Asp).
This finding supports the view that additional factors (e.g., modifier genes)
contribute to the phenotypic expression of causative mutations in dysfer-
linopathies.
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Thus far, eight genetic loci have been identified in
autosomal recessive muscular dystrophies, with
causative genes known for seven forms.1 Clinical pre-
sentations in most of these forms correspond to a
phenotype of limb-girdle muscular dystrophy

(LGMD). However, a locus on chromosome 2p13 was
shown to be associated with two distinct clinical phe-
notypes, either LGMD type 2B2 or Miyoshi myopathy
(MM),3 the latter disease being a rare form of distal
myopathy with predominant involvement of the calf
muscles. Furthermore, two consanguineous families
were reported in which different family members ho-
mozygous for the same 2p13 haplotypes exhibited
either LGMD or distal myopathy.4,5

Mutations in a novel gene, dysferlin, were shown
to be associated with different phenotypes of 2p13-
linked muscular dystrophies.6,7 In the large Cana-
dian kindred with both LGMD and MM, all affected
members were reported to carry the same missense
mutation in the homozygous state, which resulted in
similar reductions of dysferlin expression in both
types of patients.8 No clear explanation exists for the
remarkable inter- and intrafamilial variation of dys-
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