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Alternating Progression of Pontine Infarction: A Case Report
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Abstract

We report a patient with rapid progression of crossed pontine in-
farction. A 59-year-old man noticed occipital headache and dizzi-
ness suddenly. Neurological examination showed medial longitudi-
nal fasciculus syndrome on the left side. Brain magnetic resonance
imaging (MRI) revealed acute isolated lesion in the left lower
midbrain tegmentum. Four hours later, he developed coma, ataxic
respiration and quadriparesis with left peripheral facial nerve palsy.
MRI disclosed extensive midbrain lesion and alternating lesions in
the left upper and the right middle pons. T1-hyperintense lesions
existed at the periphery of the basilar artery (BA). Brain magnetic
resonance angiography disclosed tapered occlusion at the mid-pon-
tine level of the BA. Arterial walls were irregular in the left verte-
bral artery and BA. Alternating branch atheromatous occlusion due
to BA dissection could contribute to the pathogenesis of crossed
pontine infarction.
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Introduction

Topography of pontine infarction was classified by four vas-
cular territories: anteromedial arterial or paramedian arte-
rial territory; anterolateral arterial territory; lateral arterial
territory; and posterior arterial territory [1-4]. Neurological
symptoms were characterized by three types of ventrome-
dial, ventrolateral and tegmental pontine syndromes [2-4].
Previous clinicoradiological studies suggested the most
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common pontine lesion in the paramedian arterial territory
[2-4]. Bilateral pontine infarction was reported infrequently
[4-7]. Lhermitte and Trelles first described bilateral pontine
infarction in 1934 [5]. The frequency of bilateral pontine le-
sions was 9% in 150 patients with isolated pontine infarc-
tion [4]. Otherwise, crossed pontine infarction was defined
as alternating lesions at the different levels of the basis pon-
tis. This lesion topography was extremely rare [7]. Here we
report clinicoradiological features in a distinct patient with
rapid progression of alternating pontine infarction.

Case Report

A 59-year-old healthy man had sudden onset of occipital
headache and dizziness in the morning. Nausea and speech
disturbance were also present. Two hours later, he was admit-
ted to our department. There was no prior history of neck and
head trauma. Physical examination was normal except for
blood pressure of 134/92 mmHg. Neurological examination
showed medial longitudinal fasciculus syndrome on the left
side. Muscle stretch reflexes were normal. Babinski’s sign
was negative. There were no motor and sensory deficits. Cer-
ebellar ataxia was present in the left extremities. His gait was
unsteady. Routine laboratory studies were not remarkable,
including electrocardiogram and ultrasound of the carotid
artery and heart. Magnetic resonance imaging (MRI) was
performed at 3 hours after clinical onset. Brain diffusion-
weighted imaging (DWI) and apparent diffusion coefficient
(ADC) map revealed an acute lesion at the lower level of the
left midbrain tegmentum (Fig. 1A, B). There were no abnor-
mal signal intensities in the pons. T1-hyperintense lesions
were found at the upper and middle pontine levels of the bas-
ilar artery (BA) (Fig. 1C, D). Brain magnetic resonance an-
giography (MRA) disclosed tapered occlusion of the BA at
the middle level of the pons. Vascular diameters were irregu-
lar in the left vertebral artery (VA) and the lower BA. The
intracranial right VA was absent (Fig. 2). These radiological
findings indicated the diagnosis of acute midbrain infarction
due to BA dissection. Ozagrel sodium (80 mg/day, iv) was
administered. Four hours later, he developed snore, coma
and ataxic respiration. Neurological examination showed
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Figure 1. Brain MRI at 3 hours after clinical onset. (A, B) DWI and ADC map showed an acute lesion in the left
lower midbrain tegmentum. (C, D) T1-hyperintense lesions were found in the BA (arrow). (E, F) T2-weighted
imaging identified flow void sign of the BA at the upper and middle pontine levels (arrowhead).

the left peripheral facial nerve palsy and right-predominant
quadriparesis. Muscle stretch reflexes were increased in the
four extremities. Babinski’s sign was positive on both sides.
He had no response to pain stimulation in the right face, arm,
body and leg. At 7 hours after clinical onset, 2nd DWI dis-
closed the extensive lesion in the midbrain and new lesions
in the right lower and the left upper basis pontis (Fig. 3).
Brain MRA was not changed markedly. His family refused
conventional cerebral angiography. Clinicoradiological find-
ings speculated BA dissection-associated alternating branch
atheromatous occlusion, leading to distinct topography of
lower midbrain and crossed pontine infarction. Intravenous
administration of heparin sulfate (10,000 units/day, 7 days)
and subsequently oral administration of clopidogrel sulfate
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(75 mg/day) was performed. Two weeks later, his conscious-
ness state was recovered. At 2 months after onset, he was
able to talk and sit on the wheelchair, and was transferred to
another hospital for rehabilitation.

Discussion

We described the clinicoradiological changes in a patient
with rapid progression of brainstem infarction. DWI le-
sions spread from the left lower midbrain to the left upper
and right middle pons during 3 - 7 hours after clinical onset.
Brain MRI and MRA disclosed intramural hematoma, ir-
regular vascular diameters and tapered occlusion in the BA.
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Figure 2. Brain MRA showed tapered occlusion of the BA at the middle pontine level. Arterial diameters were
irregular in the left VA and BA. The intracranial right VA was absent. (A) Antero-posterior view. (B) Lateral view.

Figure 3. Brain DWI at 7 hours after clinical onset. (A) The
midbrain lesion was enlarged. (B, C) New alternating lesions
were found in the left upper and right middle pons.

These arterial findings supported BA dissection.

Fisher first reported lacunar syndrome due to pontine
infarction, and the autopsy study elucidated small-artery dis-
ease or BA branch disease in those patients [6, 8]. Parame-
dian pontine infarction was induced by branch atheromatous
occlusion. Atherosclerotic plaques might protrude into the
lumen of the perforating artery. On the other hand, lacunae
or small deep pontine infarction did not involve the medial
portion of the basal pons. This infarction type was associated
with small vessel lipohyalinosis [6-9]. A previous clinical
and MRI study exhibited the etiology in 150 patients with
pontine infarction. The most common cause was BA branch
disease (39%), followed by small-artery disease (21%),
large-artery disease of the vertebrobasilar artery (18%),
cardioembolism (8 %) and unknown cause (11 %) [4]. BA
branch atheromatous disease or BA occlusion seemed to
trigger large infarction in the basal pons, leading to quadri-
paresis, coma, fluctuating course and local recurrence [3, 6,
10]. With respect to alternating spreading of pontine lesions,
only one case was reported previously. A 61-year-old woman
developed sudden onset of neck pain and loss of conscious-
ness. Afterwards, coma and quadriparesis occurred. The neu-
rological progression was similar between previous case and
our patient. T2-weighted imaging showed alternating hyper-
intense pontine lesions and an intimal flap in the BA. MRA
showed spiral dilatation and tapered occlusion in the BA.
These radiological changes indicated BA dissection-induced
crossed pontine infarction [7]. In the present patient, T1-
weighted imaging showed an intramural hematoma in the
BA wall. An intramural hematoma on T1-weighted imaging
and an intimal flap on T2-weighted imaging are known as
typical signs of arterial dissection [11-13]. Recent radiologi-
cal studies using high-field MRI demonstrated branch ath-
eromatous changes in patients with pontine infarction [14,
15]. This MRI technique detected a BA plaque in 61% of
patients with paramedian pontine infarction and in 73% of
patients with small deep pontine infarction [14]. Therefore,
intravascular formation of atherosclerotic plaque was impli-
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cated in both types of pontine infarction. The pathogenetic
mechanism of crossed pontine infarction was speculated in
the present patient as follows: 1) BA dissection; 2) alternat-
ing branch atheromatous occlusion; and 3) distinct distribu-
tion of the paramedian perforating arteries. These concurrent
arterial lesions and regional variation could cause alternative
brainstem infarction in the lower midbrain, and the upper
and middle pons.

In conclusion, we depicted radiological changes of
crossed pontine infarction. Incidental overlapping of BA dis-
section, branch atheromatous plaques and distinct distribu-
tion of the paramedian perforating artery might contribute to
crossed topography of brainstem lesions in our patient.
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