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Embolic Stroke in the Territory of a Cerebellar
Arteriovenous Malformation

—Case Report—
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Abstract

A 63-year-old male presented with an embolic stroke in the right medial inferior cerebellum. An-
giography at 2 and 8 months after the stroke revealed arteriovenous shunts from the vermian branch of
the right posterior inferior cerebellar artery to the right inferior vermian vein. The shunts mimicked the
arteriovenous shunts of post-recanalization in acute ischemic stroke, but were finally diagnosed as a
pre-existing congenital arteriovenous malformation based on their persistence. Arteriovenous shunts
that persist more than 2 weeks after ictus should be differentiated from the post-recanalization ar-
teriovenous shunts of ischemic stroke, as the different etiology may affect the ultimate prognosis and

course of treatment.

Key words: arteriovenous shunt, arteriovenous malformation, brain infarction, luxury perfusion,

recanalization

Introduction

Arteriovenous (AV) shunt and capillary blush are
well-known angiographic characteristics of acute
ischemic stroke.»?*1>1? AV shunts may persist up to
2 weeks after an acute ischemic stroke, but rarely af-
ter 15 days.'” However, angiography cannot easily
differentiate post-recanalization AV shunts from
pre-existing AV malformation in the acute stage of
ischemic stroke. We describe a case of unusually per-
sistent AV shunt demonstrated by angiography 2
and 8 months after acute ischemic stroke.

Case Report

A 63-year-old male experienced left transient
monocular blindness for approximately 1 minute on
about 10 occasions within 2 months. He suddenly ex-
perienced general fatigue, dizziness, and nausea in
August 1996, which gradually subsided within sever-
al days. Computed tomography 4 days after ictus
showed a low density region in the right medial cere-
bellum. He was admitted to our hospital for further
evaluation in October 1996, 2 months after ictus.
Neurological examination was completely normal.
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Magnetic resonance (MR) imaging disclosed a right
medial inferior cerebellar infarction appearing as
moderately high intensity on the T-weighted image
and high intensity on the T,-weighted image, indicat-
ing subacute or chronic infarction with cortical lami-
nar necrosis® (Fig. 1). Asymptomatic ischemic
changes in the bilateral periventricular regions were
also observed. Cerebral blood flow (CBF) examina-
tion using technetium-99m-labeled hexamethyl-
propyleneamine oxime (*™Tc-HMPAQ) showed
slight hypoperfusion in the right cerebellum. Trans-
femoral right vertebral angiography revealed AV
shunts in the territory of the vermian branch of the
right posterior inferior cerebellar artery (PICA)
which drained to the right inferior vermian vein.
There was an intervening capillary blush-like lesion
and circulation in this vascular territory was acceler-
ated (Fig. 2). A total of 4 ml of the contrast material
(iopamidol 300 mgl/ml; Schering AG, Berlin, Germa-
ny) was injected into the vertebral artery at 3 ml/sec
without catheter wedging using a 4-F diagnostic
catheter. The left vertebral artery mostly supplied
the left PICA, with some communication with the
basilar artery. Angiography was performed without
any complication. We interpreted the unusually per-
sistent AV shunts as due to ischemic stroke, but pre-
existing AV malformation could not be ruled out.
Electrocardiography and cardiac echo examination
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Fig. 1 Magnetic resonance images at 2 months af-
ter ictus showing cortical laminar necrosis
in the right medial inferior cerebellum (ar-
rows). left: T;-weighted spin-echo image
(repetition time 632 msec, eche time 16

~msec, number of excitations 2). right: T,
weighted fluid-attenuated inversion recov-
ery image (repetition time 7500 msec, echo
time 145 msec, inversion time 1750 msec,
number of excitations 4).

Fig. 2 Right vertebral angiograms 2 months after
ictus, anteroposterior view (left) and lateral
view (right), showing arteriovenous shunts
from the vermian branch of the right
posterior inferior cerebellar artery (arrow)
to the right inferior vermian vein (ar-
rowhead) with an intervening capillary
blush-like lesion.

were within normal limits, but cardicembolism was
suspected based on his clinical history. He had a per-
sistent gastric ulcer, which caused severe gastric
bleeding in December 1996, so neither anti-
coagulants nor anti-aggregants were administered.
In April 1997, the patient suddenly developed mild
speech disturbance and slight mental slowness,
which subsided in 1 month. He was admitted for re-
evaluation in May 1997. MR imaging disclosed an

Fig. 3 Right vertebral angiograms 8 months after
ictus, anteroposterior view (left) and lateral
view (right), showing the same persistent ar-
teriovenous shunts as in Fig. 2.

additional small cortical infarction in the right tem-
poro-occipital region. CBF examination using *=Tc-
HMPAO (1 month after the second ischemic stroke)
showed marked hypoperfusion in the right cerebel-
lum and moderate hypoperfusion in the right tem-
poro-occipital region. Repeat angiography (8
months after the initial stroke) revealed the same AV
shunt found in the initial examination in the vascu-
lar territory of the vermian branch of the right PICA
(Fig. 3). No other abnormality was observed.
However, the AV shunts were now interpreted as a
pre-existing AV malformation which was treated
conservatively. Due to repeated infarction in differ-
ent vascular territories, cardicembolic stroke was
strongly  suspected. Administration of an-
ticoagulants was begun, since the gastric ulcer had
almost completely healed with medication.

Discussion -

Angiographic indications of early ischemic stroke in-
clude: normal angiographical appearance after
recanalization, AV shunt (early venous drainage),
capillary blush or stain, stagnation of blood flow,
prolongation of circulation time, occlusion of the
vessel, including visualization of an embolus, nar-
rowing of the vessel, a mass effect, and retrograde
filling of the occluded artery through collateral circu-
lation.*®*) AV shunt and capillary blush after a
stroke may mimic congenital AV malformation.
Differentiation is usually easy based on the clinical
course. However, differentiation is more difficult in
the acute stage of a stroke, especially when the
stroke occurs in the same vascular territory. Other
possible causes of AV shunt include neoplasm
(either primary or metastatic), contusion, resolving
hematoma, seizure (post-ictal), and infection {ab-
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scess, meningitis, and encephalitis).>%*1%1%

Possible interpretations of the AV shunts in our
patient included: persistence of post-recanalization
AV shunts, which are usually observed only within
the first 2 weeks, an error in angiographic tech-
nique, a pre-existing AV malformation that induced
an ischemic stroke, and cerebral infarction which
had occurred in exactly the same territory as a pre-
existing AV malformation.

AV shunts may occur within a few seconds of a
stroke, and are observed for the first 2 weeks but
rarely after 15 days.'” CBF examination shows this
phenomenon as regional hyperemia, also known as
“luxury perfusion,”?>® which can be observed with-
in 16 days of ictus.'® The region of “luxury perfu-
sion’’ becomes ischemic about 4 to 5 weeks after the
ictus." Such AV shunts or “luxury perfusion” have
been explained as lowered oxygen tension and
resultant decrease in tissue pH, which causes
vasodilatation.>*'Y We first thought that the AV
shunts in our patient were unusually persistent
when they were still observed 2 months after ictus.
However, follow-up angiography at 8 months after
ictus revealed the same AV shunts, indicating that
the AV shunts were not caused by stroke but rather
by a pre-existing AV malformation. Our experience
of interventional neuroangiography has shown that
superselective injection of the contrast material into
a small artery can sometimes cause AV shunts and
capillary blush, especially in cases of acute ische-
mia. This phenomenon can be attributed to break-
down of the blood-brain barrier, due to either over-
pressurization due to catheter wedging or the high
osmotic pressure of the contrast material.” Repeat
angiography showed that this type of error in angio-
graphic technique was not the cause.

AV malformation may be asymptomatic, or may
cause intracerebral hemorrhage or subarachnoid
hemorrhage, but is highly unlikely to induce embolic
stroke. Although there was no histological proof of
the exact etiology of the AV shunts in our patient,
we believe that the embolic cerebellar infarction oc-
curred in the territory of a pre-existing AV malforma-
tion. This unusual case points to the importance of
recognizing that AV shunts caused by acute ische-
mia may persist for 2 weeks, and that persistent AV
shunts observed for a longer period have other etiol-
ogies.

Neurol Med Chir (Tokyo) 38, July, 1998

References

1) Bradal GB, Simon RS, Fiegler W: The early filling of a
vein in the cerebral angiogram. Neuroradiology 9:
13-18, 1975

2) Crongvist S: Regional cerebral blood flow and an-
giography in apoplexy. Acta Radiol [Diag] (Stockh) 7:
521-534, 1968

3) Dalal PM, Shah PM, Sheth SC, Deshpande CK:
Cerebral embolism. Angiographic observations on
spontaneous clot lysis. Lancet 1: 61-64, 1965

4) Ferris EJ, Gabriele OF, Hipona FA, Shapiro JH: Early
venous filling in cranial angiography. Radiology 90:
553-557, 1968

5) Heedt-Rasmussen K, Skinhoj E, Paulson O, Ewald |,
Bjerrum JK, Fahrenkrug A, Lassen NA: Regional
cerebral blood flow in acute apoplexy. The “luxury
perfusion syndrome’’ of brain tissue. Arch Neurol 17:
271-281, 1967

6) Irino T, Taneda M, Minami T: Angiographic
manifestations in postrecanalized cerebral infarc-
tion. Neurology 27: 471-475, 1977

7} Komiyama M, Nishijima Y, Nishio A, Khosla VK: Ex-
travasation of contrast medium from the lenticulostri-
ate artery following intracarotid fibrinolysis. Surg
Neuro! 39: 315-319, 1993

8) Komiyama M, Nishikawa M, Yasui T: Cortical lami-
nar necrosis in brain infarcts: Chronological changes
on MRI. Neuroradiology 39: 474-479, 1997

9) Lassen NA: The luxury-perfusion syndrome and its
possible relation to acute metabolic acidosis localised
within the brain. Lancet 2: 1113-1115, 1966

10} Leeds NE, Goldberg HI: Abnormal vascular patterns
in benign intracranial lesions: pseudotumors of the
brain. Radiology 118: 576~585, 1973

11) Taveras JM, Gilson JM, Davis DO, Kilgore B,
Rumbaugh CL: Angiography in cerebral infarction.
Radiology 93: 549-558, 1969

12) Toffol G], Gruener G, Naheedy MH: Early-filling
cerebral veins. ] Am Osteopath Assoc 88: 1007~1009,
1988

13) Uemura K, Goto K, Ishii K, Ito Z, Hen R, Kawakami
H: Sequential changes of regional cerebral circula-
tion in cerebral infarction. Neuroradiology 16: 228-
232, 1978

Address reprint requests to: M. Komiyama, M.D., Depart-
ment of Neurosurgery, Osaka City General Hospital,
2-13-22 Miyakojima-Hondouri, Miyakojima, Osaka
534-0021, Japan.

NI | -El ectronic Library Service



