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Abstract—Objective: To describe the clinical features, MRI findings, and the pathogenesis of the pure midbrain infarc-
tion. Methods: Forty patients with infarcts limited to the midbrain were studied. MRI and angiography (mostly MR
angiography) were performed in all patients. Results: Clinical manifestations included gait ataxia in 27 (68%) patients,
dysarthria in 22 (55%), limb ataxia in 20 (50%), sensory symptoms in 17 (43%), third nerve palsy in 14 (35%), definitive
limb weakness (�IV/V) in nine (23%), and internuclear ophthalmoplegia in five (13%). According to MRI findings, the
lesions were categorized into four groups. The anteromedial group (n � 18) was characterized by oculomotor disturbances
(89%), ataxia (89%, bilateral in 17%), and sensory changes (39%) usually restricted to the perioral and hand areas. Lesions
restricted to the subcortical area (n � 10) were usually related to small vessel disease (SVD) (78%), whereas those
involving the medial surface (n � 8) were caused by large vessel disease (LVD) (78%). The anterolateral group (n � 11)
was characterized by ataxia (70%) and definitive hemiparesis (30%) usually caused by LVD (82%). The combined group
(n � 6) had frequent oculomotor disturbances (83%), definitive hemiparesis (67%), and ataxia (50%) and was usually
associated with LVD (67%). The lateral group (n � 2) was characterized by prominent sensory symptoms. The prognosis
was generally good except for one patient with a bilateral lesion. Conclusion: Clinical-radiologic correlation study yields
four distinct subgroups: anteromedial, anterolateral, combined, and lateral. Large vessel disease and small vessel disease
are usual pathogenic mechanisms, whereas cardiogenic embolism is rare.
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The midbrain is supplied by branches arising from
the posterior cerebral artery (PCA), upper basilar
artery (BA), and the superior cerebellar artery. It is
often affected in patients with embolic stroke occur-
ring in the posterior circulation, usually with the
concomitant involvement of other structures such as
the pons, thalamus, and the cerebellum.1 However,
infarcts limited to the midbrain are rare.2,3 Although
previous studies attempted to elucidate the clinical
and pathophysiologic aspects of pure midbrain in-
farction, the number of the patients was relatively
small, and there is no consensus regarding the prev-
alence or pathophysiologic mechanism for pure mid-
brain infarction.4 We sought to elucidate the clinical,
radiologic, and pathophysiologic findings in patients
with strokes affecting solely the midbrain.

Methods. Between April 1997 and January 2004, we identified
37 consecutive patients (0.6%) presenting with infarction limited
to the midbrain of 5,940 patients with ischemic stroke admitted to
the Asan Medical Center, Seoul, Korea. Only the patients who had
MRI-verified ischemic lesions were considered. Patients with con-
comitant infarcts in the other locations such as the thalamus and
the pons were excluded. Lesions primarily located at the
midbrain-pontine junction (isthmus) were excluded, whereas mid-
brain lesions extending partly to the isthmus area were included.
In addition, three patients who were referred to the author’s
(J.S.K.) outpatient clinic were included.

Thus, 40 patients were enrolled. All the patients were initially
examined by one of the authors (J.S.K.) except for three patients

for whom a retrospective chart review was done. Patients’ muscle
strength was graded by the Medical Research Council 0 to V
strength scale, and clumsiness without definitive paresis was des-
ignated as V-. Sensations (pinprick, temperature, vibration, and
position) were assessed as mild (�70% of the normal side), moder-
ate (30 to 70%), and severe (�30%). Follow-up data were obtained
by a chart review. EKGs were performed in all patients and echo-
cardiograms in selected patients.

All patients underwent conventional T2*- and T1-weighted
MRI, as well as fluid-attenuated inversion recovery images within
10 days after the onset of symptoms. Diffusion-weighted MRI
(single-shot echo planar spin-echo sequence, b � 1,000 s/mm2,
TR/TE 5,000/139 msec) was also performed in 11 patients. Angiog-
raphy was also performed in all patients: MR angiography in 37,
conventional angiography in three (Patients 13, 39, and 40), or
both in one patient (Patient 40).

The pathogenic mechanism of infarction was categorized as
follows. 1) Cardiogenic embolism (CE): there was emboligenic
heart disease such as atrial fibrillation, valvular disease, dilated
cardiomyopathy, and acute myocardial infarction. A patent fora-
men ovale with a right-to-left shunt was considered an emboli-
genic cause when the patient was younger than 50 years of age
and did not have any vascular risk factors or angiographic evi-
dence of atherosclerosis. 2) Atherothrombotic large vessel disease
(LVD): there was angiographic evidence of stenosis or occlusion of
the arteries without the presence of emboligenic heart disease.
The LVD was further subdivided into two categories: atheroma-
tous branch occlusion (AB) when there was stenosis or occlusion of
the PCA or upper BA that was directly adjacent to the infarct5 and
artery-to-artery occlusion (AA) when there was a moderate to
severe (�50%) stenosis in the vertebral artery or the BA proximal
to the lesion. When there was stenosis or occlusion of both adja-
cent vessels and proximal vessels, it was designated as either AB
or AA (AB/AA). 3) Small vessel disease (SVD): the size (longest
diameter) of the lesion was �1.5 cm without evidence of LVD or
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emboligenic heart disease. 4) Unknown: this was an infarction
that fit with both LVD and CE or did not fit with any of the above
criteria.

Results. Demography and risk factors of the patients.
There were 23 men and 17 women with age ranging from
47 to 81 years (mean, 65) (table). Vascular risk factors
included hypertension in 31 (78%) patients, diabetes melli-
tus in 19 (48%), current cigarette smoking in nine (23%),
hypercholesterolemia (fasting serum cholesterol �200 mg/
dL) in six (17%), atrial fibrillation in two (5%), and patent
foramen ovale with right-to-left shunt in one (2.5%). Seven
(18%) patients had a history of stroke and four (10%) had a
history of coronary heart disease.

Neurologic findings. Ataxia was the most frequent
clinical manifestation: gait ataxia in 27 (68%) patients and
limb ataxia in 20 (50%). It was bilateral in three patients
(Patients 5, 9, and 10). Limb weakness was present in 22
(55%) patients; one of them had quadriparesis due to bilat-
eral lesions (Patient 40). However, the clumsiness in move-
ments (V-) shown in 13 of these patients (Patients 6, 7, 12,
14, 19, 20, 25 to 28, 33, 36, 39) may be attributed to the
ataxia or sensory changes rather than pyramidal weak-
ness; none of these 13 patients showed increased deep
tendon reflexes or abnormal pyramidal reflexes. Excluding
these patients, only nine (23%) patients had definitive
weakness in the limbs (�IV). In one of them (Patient 24),
initially mild limb weakness (V-) evolved to severe weak-
ness (III) in a few days. Dysarthria was present in 22
(55%) patients and dysphagia in four (10%). Among them,
only one who had bilateral lesions (Patient 40) required a
nasogastric tube for feeding. Facial palsy was present in
seven (18%) patients, one of them bilaterally (Patient 40).
Sensory symptoms were present in 17 (43%) patients in
whom the objective sensory deficit was never severe.
Among them, nine patients had symptoms restricted to the
face/perioral areas (Patients 3, 5, 27, and 39) or face and
hand (Patients 8, 11, 12, 14, and 24). Patient 3 had sensory
deficit limited to the intraoral area (gum and gingiva), and
Patient 27 had bilateral perioral sensory symptoms.

Ocular motor manifestations were seen in 21 (53%) pa-
tients; 14 (35%) had the third nerve palsy and five (13%)
had internuclear ophthalmoplegia. One (Patient 12) had
pseudo abducens palsy and convergent nystagmus. One
(Patient 10) had an ipsilateral Horner sign: ptosis, miosis,
and facial hypohidrosis. Among the 14 patients with third
nerve palsy, 12 had ptosis, which was bilateral in two
patients (Patients 6 and 22). Two (Patients 6 and 13) had
pupillary dilatation with diminished light reflex. In one
(Patient 7), the papillary examination was not possible
because she had previously undergone glaucoma surgery.
In two (Patients 2 and 3), medial rectus weakness was
dominant compared with other ocular muscles. Contralat-
eral superior rectus palsy was observed in four patients
(Patients 4, 6, 15, and 22).

Angiographic findings and presumed pathogenesis. In
27 (68%) patients, there were abnormal vascular lesions in
the posterior circulation that were considered responsible
for the infarction; 21 patients had PCA diseases, four had
BA diseases, and seven had vertebral artery diseases. Ath-
erosclerotic changes in vessels unrelated to the patients’
symptoms were observed in 24 patients.

According to the MRI and angiographic findings (see
table), the presumed pathogenesis was considered as fol-

lows; 24 patients (60%) had LVD: AB in 17, AA in three,
and either AB or AA in four patients. Ten (25%) patients
had SVD and one (3%) was considered to have CE. The
etiology was unknown in five patients.

MRI findings and clinical-MRI correlation. MRI and
MR angiography findings are summarized in the table.
Rostrocaudally, the midbrain was usually seen in two sep-
arate cuts, one just below the lower thalamus (rostral mid-
brain) and the other just above the isthmus (caudal
midbrain). Although the rostral lesion in one patient (Pa-
tient 38) was cut at the level slightly higher than others, it
was included as a rostral midbrain lesion. Thus, 20 pa-
tients had lesions in the rostral midbrain (Patients 2 to 4,
6 to 8, 13 to 16, 19 to 21, 30 to 32, and 36 to 39), 11 in the
caudal midbrain (Patients 1, 5, 9, 11, 17, 18, 25 to 27, 33,
and 35), and nine had lesions at both levels (Patients 10,
12, 22 to 24, 28, 29, 34, and 40). The midbrain lesions were
extended to the isthmus area in four patients (Patients 17,
18, 26, and 27).

Horizontally, the MRI-identified lesions were catego-
rized according to a previous article4 (figure 1) and divided
into four groups. MRI and MR angiography findings of
representative patients are shown in figure 2.

1) Anteromedial (or paramedian) group (Patients 1 to
18). Eighteen patients had anteromedial lesions. Ocular
motor disturbances were the main clinical manifestation
occurring in 16 (89%) patients (third nerve palsy in nine,
internuclear ophthalmoplegia in five, and other in two).
Ataxia was present in 16 (89%) patients, bilaterally in
three. None had definitive (�IV) limb weakness. Sensory
changes were present in seven (39%) patients, which were
restricted to the perioral or hand area in six.

The lesions were further subdivided into small, deep
lesions (Patients 1 to 9) and relatively large lesions involv-
ing the medial surface of the midbrain (Patients 10 to 18)
(see figure 2). The clinical features were not different be-
tween the two groups. However, the former was related to
SVD (78%), whereas the latter was usually caused by LVD
(78%). Among the eight patients with LVD, seven had PCA
diseases; four had P1 stenosis or occlusion and three had
P2 stenosis.

2) Combined group (Patients 19 to 24). Six patients
had lesions in both anteromedial and anterolateral areas.
Five (83%) had oculomotor disturbances and four (67%)
had definitive hemiparesis. Hemiataxia was present in three
in whom hemiparesis was not severe. None had bilateral
ataxia. LVD was the cause of infarction in five patients
(83%); three had P1 diseases, and two had P2 stenosis.

3) Anterolateral group (Patients 25 to 35). Ten pa-
tients had anterolateral lesions. Definite hemiparesis was
present in three (30%) patients, and hemiataxia was
present in seven (70%). None had bilateral ataxia. None
had oculomotor disturbances. LVD was the cause of infarc-
tion in nine patients (82%). Among them, eight had PCA
diseases; six had P2 stenosis, one had P1 stenosis, and one
had bilateral occlusion of the proximal PCA.

4) Lateral group (Patients 36 and 37). Two patients
had lateral lesions. The clinical features were character-
ized by sensory symptoms. Neither oculomotor distur-
bances nor definite hemiparesis were present. One was
considered to have SVD, and the other had AA from a
tightly stenosed proximal BA.
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Table Characteristics of the patients

Pt. no./sex/
age, y Ocular abnormalities Neurologic abnormalities MRI lesions Mechanism

Angiogram
abnormality*

1/M/47 L INO R LA, GA L AM SVD None
2/M/55 L 3rd nerve palsy, ptosis Dip, DA, R LA, GA L AM SVD None
3/F/46 R 3rd nerve palsy, ptosis Dip, L intraoral SS, LA, GA R AM CE None
4/F/71 cSR palsy VT, Dip, R GA L AM SVD None
5/M/75 None DZ, DA, L perioal SS, both (L � R)

LA, GA
R AM SVD None

6/F/65 R 3rd nerve palsy, both ptosis,
pupil (�), cSR palsy

Dip, L V�, L GA R AM SVD None

7/F/63 L 3rd nerve palsy, ptosis Dip, R V�, R GA L AM SVD None
8/M/67 R 3rd nerve palsy, ptosis L LA, GA, L finger-perioral SS R AM SVD None
9/M/78 R INO DA, both (L � R), LA, GA R AM LVD (AB) R P1 st
10/M/60 L Horner sign DA, DP, both (R � L) LA, GA L AM-E LVD (AB/AA) L P1 st, both VA st
11/F/64 R INO, upbeating nystagmus Dip, L finger-perioral SS R AM-E Unknown None
12/F/70 Pseudo 6th nerve palsy,

convergent nystagmus
VT, Dip, R V�, face-hand SS, LA,

GA
L AM-E LVD (AB/AA) L P1 st, both VA st

13/M/69 R 3rd nerve palsy, pupil (�), Dip R PM-E LVD (AA) Prox BA st, L VA st
14/M/69 L 3rd nerve palsy, ptosis Dip, DZ, DA, R V�, face-hand SS,

LA, GA
L AM-E Unknown None

15/F/74 L 3rd nerve palsy, ptosis, cSR
palsy

DA, R LA, GA L AM-E LVD (AB/AA) L P1 occl, L VA st

16/F/80 None VT, DA, GA R PM-E LVD (AB) R P2 st
17/M/77 L INO Dip, DA, R SS, LA, GA L AM-E LVD (AB) L P2 st
18/F/69 R INO L GA R AM-E LVD (AB) R P2 st
19/M/64 L 3rd nerve palsy, ptosis R V�, LA, GA L CO LVD (AB) L P1 st
20/F/81 R 3rd nerve palsy, ptosis Dip, DZ, DA, L FP, V�, SS, LA,

GA
R CO LVD (AB) R P2 st

21/F/81 R 3rd nerve palsy, ptosis Drowsy, DA, R FP, I/II R CO CE-LVD (AB) R P1 occl
22/M/50 L 3rd nerve palsy, both ptosis,

cSR palsy
DA, R FP, I/I, SS L CO Unknown None

23/F/70 None VT, DA, R I/II L CO LVD (AB) L P1 occl
24/M/72 L 3rd nerve palsy, ptosis Drowsy, VT, dip, DA, Rt V�, III/

III, face-hand SS, LA, GA
L CO LVD (AB) L P2 st

25/M/70 None R V�, LA, GA L AL LVD (AA) L VA st
26/F/51 None VT, L V�, SS R AL LVD (AB) R P2 st
27/F/67 None VT, DA, both perioral SS, L V�,

LA, GA
R AL LVD (AB) R P2 st

28/F/76 None Dip, Diz, L V�, LA, GA R AL LVD (AB) R P2 st
29/M/66 None DA, Dip, R FP, III/IV, SS L AL LVD (AB) Both P1 occl, BA st
30/M/71 None DA, R SS, LA, GA R AL LVD (AB) R P2 st
31/F/62 None DA, R GA L AL LVD (AB) L P2 st
32/M/70 None VT, DA, L FP, III/IV R AL LVD (AB/AA) R P2 st, R VA st
33/M/56 None DA, L V�, LA, GA R AL SVD None
34/M/53 None DA L AL LVD (AB) L P1 st
35/M/62 None DA, L FP, IV/IV, LA, GA R AL SVD None
36/M/52 None R V�, SS Lateral SVD None
37/M/71 None R SS Lateral LVD (AA) Proximal BA st
38/M/62 None DA, DP, R IV/IV, GA, taste loss Atypical LVD (AB) L P2 st
39/M/75 None R V�, face SS* Atypical Unknown L VA occl
40/F/73 None Drowsy, DA, Dip, both FP, R II/III,

L IV/IV
Bilateral LVD (AB) Both distal VA, BA

occl

* Lesions responsible for midbrain infarction.

INO � internuclear ophthalmoplegia; LA � limb ataxia; GA � gait ataxia; AM � anteromedial; SVD � small vessel disease; Dip �
diplopia; DA � dysarthria; SS � sensory symptom; CE � cardiogenic embolism; cSR � contralateral superior rectus; VT � vertigo;
DZ � dizziness; pupil (�) � pupil involved; LVD � large vessel disease; AB � atheromatous branch disease; P � posterior cerebral ar-
tery; AM-E � anteromedial lesion extended to surface; st � stenosis; AA � artery-to-artery embolism; VA � vertebral artery; BA �
basilar artery; FP � facial paresis; CO � combined; AL � anterolateral; occl � occlusion.
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5) Atypical lesions (Patients 38 and 39). Two patients
had lesions not readily classifiable.

6) Bilateral lesions (Patient 40). One patient who had
bilateral midbrain lesions developed quadriparesis, dysar-
thria, and dysphagia.

Prognosis. During the follow-up period ranging from
12 days to 72 months (mean, 25), two patients died; Pa-
tient 40 had progressive quadriparesis and respiratory dif-
ficulty and died 12 days later due to sepsis secondary to
aspiration pneumonia. Patient 23 died of sepsis 52 months
after the stroke. Patient 26 developed thalamic hemor-
rhage. Patient 22 remained functionally dependent be-
cause of the persistent, severe hemiparesis. The remaining
36 patients were functionally independent.

Discussion. We report a group of patients present-
ing with pure midbrain infarction. The infarcts occu-
pied 0.6% of total admitted ischemic stroke. The
prevalence was lower than a previous study report-
ing that pure midbrain infarction occupied 2.3% of
admitted stroke2 but higher than one reporting that
it belonged to 0.7% of posterior circulation ischemic
stroke.3 The incidence of pure midbrain infarction is
difficult to assess because an infarct limited to the
midbrain is reliably detected only by MRI. In our
hospital during the study period, approximately 90%
of admitted patients with ischemic stroke were as-
sessed with MRI, and others underwent CT. The pa-
tients who underwent CT were generally those who
had clearly documented supratentorial lesions.
Therefore, it is unlikely that the pure midbrain in-
farction was underdiagnosed due to the occasional
use of CT in our series.

Although the third nerve palsy has been consid-
ered a clinical hallmark of midbrain infarction, it
occurred in only 35% of our patients. In these pa-
tients, ptosis was usually present, whereas the pupil
was involved in only two patients, suggesting that
the small lesions partially damaged oculomotor nu-
clei or fascicles. Bilateral ptosis seen in two patients
(Patients 6 and 22) may have been due to involve-
ment of the caudal subnucleus supplying both leva-
tor palpebrae,6 whereas contralateral superior rectus
palsy in four patients (Patients 4, 6, 15, and 22) was

Figure 1. Schematic drawing of midbrain indicating im-
portant structures and four subgroups. (A) Anteromedial;
(B) anterolateral; (C) lateral; (D) posterior.

Figure 2. Patients 6 and 15 represent
the anteromedial group, Patient 6 had
a small deep infarct, whereas Patient
15 had a similar lesion but it extended
to the medial surface. MR angiography
of this patient showed occlusion of the
left posterior cerebral artery (arrow).
Patient 24, representing the combined
group, had an infarct that involved
both the anteromedial and anterolat-
eral areas. MR angiography showed
stenosis in the P2 portion of the left
posterior cerebral artery (arrow). The
right posterior cerebral artery was also
stenosed. Patient 31, representing the
anterolateral group, showed an infarct
in the left anterolateral area. MR an-
giography demonstrated stenosis in the
P2 portion of the posterior cerebral ar-
tery (arrow). Patient 37, representing
the lateral group, had an infarct in the
lateral area. Patient 40 had bilateral
infarction. MR angiography showed
nonvisualization of the basilar artery
(arrow). Number indicates patient
number.
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probably caused by involvement of the crossing fi-
bers from the contralateral subnucleus within the
third nucleus complex.6 Internuclear ophthalmople-
gia seen in five patients was caused by involvement
of the medial longitudinal fasciculus (MLF) at the
paramedian and lower midbrain.7 The Horner sign
seen Patient 10 could have been due to involvement
of either adjacent hypothalamus or the descending
sympathetic fibers from it.

We found that ataxia was the most frequent neu-
rologic manifestation, probably due to the presence
of abundant neuronal fibers connecting with the cer-
ebellum in the midbrain: the descending corticopon-
tocerebellar fibers at the crus cerebri and ascending
cerebellorubrothalamic tracts in the paramedian ar-
eas. Although disturbances in limb movements were
found in 55% of patients, definitive hemiparesis
(�IV/V) was present in only 23% when the pyrami-
dal tract at the crus cerebri was heavily involved.
Sensory deficits were present in 43% of patients,
usually in the restricted body parts. The functional
prognosis of our patients was generally good, and we
observed only one patient with bilateral infarction
who did not survive the acute stage.

According to clinical and imaging findings, the le-
sions could be classified into several distinct groups
(see figures 1 and 2). In the anteromedial group, the
lesions usually involved the third nerve fascicles or
nucleus (at the upper midbrain), the MLF (at the
lower midbrain), the red nucleus, and the median
part of the cerebral peduncle. Therefore, the clinical
features were characterized by oculomotor distur-
bances and ataxia. Occasional occurrence of bilateral
ataxia seems to be attributed to the involvement of
crossing efferent dentatorubral fibers at the lower
midbrain level (Patients 5, 9, and 10). Therefore,
bilateral ataxia caused by a single lesion could be a
localizing sign in patients with pure lower midbrain
infarction. Sensory deficit, when present, was re-
stricted to the perioral or perioral-hand areas, which
is probably caused by the involvement of the most
medial part of the medial lemniscus where the repre-
senting areas for hand and lips are located.8,9 The
anteromedial group could be further divided into
deep, localized lesions and the lesions extending to
the medial surface of the midbrain. Although clinical
characteristics were similar, pathogenic mechanisms
were different between the two groups. In the
former, SVD occupied the majority, whereas BA as-
sociated with proximal PCA atherothrombosis was
the usual cause in the latter.

In the anterolateral group, the lesions primarily
involved the crus cerebri, which contains both the
corticospinal tract and corticopontocerebellar fibers.
Although hemiparesis was fairly common in this
group, it was severe in only 30%, possibly because
the pyramidal fibers are spread out horizontally in
the rostral brainstem and therefore not as densely
packed as in the lower brainstem.10 Hemiataxia was
obvious (70%) in patients without severe hemiparesis.
Therefore, clinical manifestations of these patients

could be described as having ataxic hemiparesis or
hypesthetic ataxic hemiparesis. Previous authors have
considered ataxic hemiparesis a lacunar syndrome
caused either by capsular or pontine base strokes11 and
hypesthetic ataxic hemiparesis by a lateral thalamic
infarction.12 Our results illustrate that midbrain infarc-
tion should also be considered a cause of this clinical
syndrome. The pathogenic mechanism in this group
was usually AB due to the atherothrombosis of the P2
portion of the PCA.

In addition, two patients (Patients 36 and 37) had
lesions restricted to the lateral midbrain. The clini-
cal features were characterized by sensory deficits
caused by the involvement of the laterally located
lemniscal sensory fibers (see figure 1). Therefore, al-
though its incidence is low, lateral midbrain infarc-
tion should be considered a cause of pure sensory
stroke. In this study, we did not observe any patients
who had lesions restricted to the posterior midbrain
supplied by the superior cerebellar artery. According
to our experience, infarcts in this area were always
associated with the concomitant involvement of the
cerebellum.

Thus, the clinical, MRI, and pathophysiologic
characteristics are distinct among several subtypes
of midbrain infarction. Moreover, small, deep in-
farcts are usually caused by occlusion of penetrating
branches from the BA, whereas proximal PCA ath-
erosclerosis is the usual pathogenic mechanism in
lesions involving the anterior surfaces. Medial sur-
face involvement is usually associated with P1 steno-
sis, and lateral involvement is related to P2 stenosis.
Embolism either from the heart or the proximal ves-
sels is an uncommon cause of stroke, which is in
contrast to the top of the BA syndrome in which the
lesions are usually caused by an embolism.1

Our study has limitations. First, vascular evalua-
tion was performed by MRA, which is less accurate
than conventional angiography. Moreover, not all
our patients underwent echocardiography. There-
fore, embolism from the heart, aorta, or proximal
vertebral artery may have been underestimated. Sec-
ond, because this study was conducted in an Asian
country where intracranial atherosclerosis is rela-
tively common,13 the pathogenesis in our series may
not be generalizable to other ethnic groups.
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Thrombolysis in a case of lateral
medullary syndrome: CT angiographic
findings
D. Khurana, MD, DM; M. Saini, MD; N. Khandelwal, MD; and
S. Prabhakar, MD, DM, Chandigarh, India

A 56-year-old hypertensive man presented with dizziness, gait
incoordination, and dysphagia of 2 hours’ duration. He had had a
transient ischemic attack (vertigo) 2 years prior. Neurologic as-
sessment revealed right lower motor neuron facial and right pala-
tal weakness, right cerebellar signs, and left hemianesthesia

(body). The NIH Stroke Scale (NIHSS) score at 2 hours was 6.
Cranial noncontrast CT was normal. CT angiography showed a
filling defect in the right vertebral artery (figure 1). The patient
was thrombolyzed with recombinant tissue plasminogen activator
(rt-PA) according to the National Institute of Neurological Disor-
ders and Stroke protocol.1 CT angiography performed after throm-
bolysis showed recanalization of the right intracranial vertebral
artery and right posterior inferior cerebellar artery (figure 2).
Echocardiogram and cervical vertebral Doppler were normal. The
NIHSS score at 24 hours was 1. He was discharged with minimal
deficit (mild dysarthria).
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Figure 1. Maximum intensity projection images on CT
angiography showing occluded right vertebral artery
(inset). Figure 2. Maximum intensity projection images on CT

angiography showing recanalization of right vertebral ar-
tery and posterior inferior cerebellar artery (inset).
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