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Abstract

Isolated pontine infarction accounts for 7% of all ischemic strokes. Millard-Gubler syndrome is
a clinical syndrome which occurs following lesions involving the ventral portion of the caudal
pons, resulting in classic clinical features such as ipsilateral abducens and facial nerve palsy
and contralateral hemiparesis. We report the case of a 55-year-old male patient having pre-
sented to the Yehuleshet Specialty Clinic 6 years back with sudden-onset dysarthria and ap-
pendicular ataxia of 10 days duration. He reported having right hemibody weakness and
blurred vision, which have significantly improved since then. He had a history of smoking of
30 pack-years. However, he quit smoking 8 years ago. There was no history of prior stroke,
transient ischemic attack, diabetes, hypertension, head trauma, or dyslipidemia. On examina-
tion, he had horizontal left gaze palsy with horizontal nystagmus suggesting left-sided 6th
cranial nerve palsy. He had mild left-sided facial palsy causing dysarthric speech. Right upper
limb dysmetria was observed during examination; otherwise, motor, sensory, fundus, and gait
examination results were normal. He had low serum vitamin D. Brain magnetic resonance
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imaging examination showed a 25 x 10 mm segmental lesion in the left median pons involving
the basis pontis and tegmentum section. The lesion had T2 and T1 abnormal prolongation
with no diffusion restriction, suggesting a subacute pontine infarct. The patient was managed
with aspirin 325 mg, atorvastatin 80 mg, physical therapy, and vitamin D supplementation, and
advised on behavioral risk factors. Six years after his isolated pontine infarction, the patient is
fully recovered from dysarthria, facial palsy, hemiparesis, right-sided appendicular ataxia, and
horizontal nystagmus, and the follow-up brain MRI showed radiological evidence of chronic
paramedian pontine perforator infarction. Millard-Gubler syndrome may present with cerebel-
lar ataxia if the paramedian pontine infarction area slightly extends laterally, affecting the mid-
dle cerebellar peduncles. Isolated pontine infarction may have a good prognosis if diagnosed

and managed early. © 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

Pontine infarction accounts for 7% of all ischemic strokes and 20% of brain stem strokes
[1]. Pontine infarctions can be isolated or not isolated if they present in other parts of the brain
[1]. Caudal pontine syndrome can have two patterns of presentation based on the segment of
penetrating paramedian vessel affection: proximal and distal occlusion [2]. Likewise, infarc-
tion involving the ventral segment of the paramedian pons will result in ventral pontine syn-
drome, also called Millard-Gubler syndrome (MGS) [3]. The eponymous MGS, an example of
crossed hemiplegia, was named after Adolphe Gubler (1821-1879) and Auguste Millard
(1830-1915), following their accurate description of the pontine stroke [4]. MGS is defined as
a unilateral lesion of the ventral pons at the level of the facial nerve nucleus that presents as
unilateral facial nerve and abducens nerve palsy with contralateral hemiplegia [3, 5]. Ventral
pontine syndromes are commonly secondary to demyelinating lesions, tumors, trauma, infec-
tious causes, and rarely infarctions [5]. To our knowledge, this is the first case to be reported
from the sub-Saharan African region.

Case Presentation

We report the case of a 55-year-old male patient having presented to the Yehuleshet Spe-
cialty Clinic (YSC) 6 years back with sudden-onset dysarthria and appendicular ataxia of 10
days duration. In addition, he reported having right hemibody weakness and blurred vision,
which has significantly improved since then. He had a history of smoking of 30 pack-years.
However, he quit smoking 8 years ago. His blood pressure and pulse rate were normal. Fur-
thermore, he reported paresthesia of the left upper limb since recent times. There was no his-
tory of prior stroke, transient ischemic attack, diabetes, hypertension, head trauma, or
dyslipidemia. On examination, he was fully conscious and oriented. He had horizontal left gaze
palsy with horizontal nystagmus, suggesting left-sided 6th cranial nerve palsy. He had mild
left-sided facial palsy causing dysarthric speech. Right upper limb dysmetria was observed
during examination; otherwise, motor, sensory, fundus, and gait examination results were
normal.

Routine laboratory investigations showed normal results. The fasting blood sugar level
was 342 mg/dL and hemoglobin Aic was 6.1%. The serum vitamin D level was 17.1 ng/dL.
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Serology tests for HIV, syphilis, and hepatitis B and C virus were negative. The echocardiog-
raphy, electrocardiography, and carotid Doppler study results were unremarkable. A nerve
conduction study of the upper limbs was done for his left hand paresthesia, and it was unre-
markable. Brain magnetic resonance imaging (MRI) examination showed a 25 x 10 mm seg-
mental lesion in the left median pons involving the basis pontis and tegmentum section. The
lesion had T2 and T1 abnormal prolongation with no diffusion restriction, suggesting a sub-
acute pontine infarct (Fig. 1). Magnetic resonance angiography showed normal common ca-
rotid, internal carotid, external carotid, and vertebrobasilar arteries (Fig. 2). Diagnosis of MGS
was considered, taking into account the clinical evidence, such as: horizontal nystagmus and
gaze palsy, which was secondary to ipsilateral abducens palsy; ipsilateral facial palsy, which
resulted in dysarthria; the history of right-sided hemiparesis, which had improved upon eval-
uation; and the MRI evidence of subacute pontine infarction. Factors such as a history of
chronic smoking, elevated fasting blood sugar, being male, and old age further supported our
assumption of caudal pontine infarction secondary to chronic paramedian pontine perforator
blockage over other differential diagnoses of pontine syndromes, such as tumors, demyelinat-
ing disorders, neuroinfectious disorders, and vascular malformations.

Subsequently, the patient was managed with aspirin 325 mg, atorvastatin 80 mg, physical
therapy, and vitamin D supplementation and advised on behavioral risk factors. On subse-
quent follow-up visits, the patient showed significant clinical improvement. Six years after his
isolated pontine infarction, the patient has fully recovered from dysarthria, facial palsy, hem-
iparesis, right-sided appendicular ataxia, and horizontal nystagmus. The follow-up brain MRI
showed radiological evidence of chronic paramedian pontine perforator infarction (Fig. 3).
Currently, he is on secondary stroke preventive therapy as well as physical and behavioral
therapy.

Discussion and Conclusion

We reported the case of a 55-year-old man with a history of chronic smoking having pre-
sented 6 years back to the YSC with clinical features suggestive of MGS and cerebellar ataxia,
with brain MRI evidencing left paramedian pontine perforator infarction involving predomi-
nantly the ventral segment of the caudal pons. He was started on secondary stroke prevention
therapies as he presented late. On a follow-up evaluation 6 years after the first stroke, his neu-
rological signs and symptoms had fully resolved without any residual effect.

Isolated pontine infarctions are classified as either paramedian pontine infarctions (PPI)
or lacunar pontine infarctions [6]. This classification helps us to distinguish between the un-
derlying causes of isolated pontine infarctions: PPI is caused by occlusion of perforating
branches of the basilar artery (BA), whereas lacunar pontine infarction is caused by small ves-
sel disease [6]. Therefore, the present case falls under the category of PPI. Based on brain MR,
PPl is defined as a lesion extending to the anterior surface of the pons, is often wedge-shaped,
and further extends to the basal surface of the pons, which further supports our diagnosis [6].

Pontine Vascular Territory and Neuroanatomic Correlates

At the level of the pons, we have three vascular territories. The anteromedial section of
the pons is supplied by the pontine perforating arteries arising from the BA; these penetrate
the basilar sulcus. The anterolateral section is supplied by arteries arising from the anterior
inferior cerebellar artery. Finally, the lateral zone is supplied by the lateral pontine
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perforators that arise directly from the BA, from the anterior inferior cerebellar artery, or
from the superior cerebellar artery [7]. Anteromedial infarction causes hemiparesis or hemi-
plegia, contralateral ataxia, dysarthria, nystagmus, and often ipsilateral facial palsy. The an-
teromedial pons harbors the descending motor fibers, the nuclei of the 6th and 7th cranial
nerves, and the pontocerebellar fibers [1, 7].

Our patient presented with right-sided hemiparesis, left upper limb ataxia, dysarthria,
and left-sided facial and abducens palsy. These clinical features were fairly consistent with
lesions involving the neural structures located in the anteromedial pontine section. The ab-
sence of contralateral sensory dysfunctions and auditory dysfunction may be explained by the
relatively lateral location of spinothalamic fibers and vestibulocochlear nuclei, respectively [1,
3,7-9].

The most common risk factors in previous series of small vessel pontine infarcts have
been hypertension, diabetes, and dyslipidemia [10]. Likewise, our patient had multiple risk
factors such as being a chronic smoker, having insulin intolerance, being male, and being older.
These risk factors likely indicate the atherosclerotic origin of the pontine infarction in the pre-
sent case. This further supports the need to identify patients at risk of ischemic stroke and the
importance of secondary stroke prevention strategies.

MGS is a clinical syndrome which occurs following lesions involving the ventral portion
of the caudal pons, resulting in classic clinical features such as ipsilateral abducens and facial
nerve palsy and contralateral hemiparesis [3, 5, 11, 12]. The present patient presented late to
our clinic, and by the time of evaluation he had horizontal nystagmus and gaze palsy from
abducens nerve affection, dysarthria from ipsilateral facial muscle weakness, and contrala-
teral (right)-sided appendicular ataxia. By the time of evaluation, he reported having right-
sided hemiparesis, which significantly improved in the subsequent days. The paramedian cau-
dal pons contains neural structures including the abducens nucleus, facial nerve fibers, and
corticospinal fibers, which were affected in our patient [2]. Furthermore, neural structures
such as the middle cerebellar peduncles (MCP) are also in this region [2]. Therefore, the con-
tralateral ataxia observed in our patient could be explained by infarction extending to involve
the ipsilateral MCP [2, 3, 13, 14].

Our case shows the importance of brain MRI in differentiating vascular causes of a ventral
pontine syndrome from other potential differential diagnoses such as tumors, tuberculoma,
neurocysticercosis, demyelinating disorders, and vascular malformations [2]. MGS may pre-
sent with cerebellar ataxia if the PPI area slightly extends laterally, affecting the MCP. Isolated
pontine infarction may have a good prognosis if diagnosed and managed early [15].
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Fig. 1. a Axial T2 brain MRI showing a wedge-shaped segmental hyperintense lesion in the left paramedian
pons. b Axial T1 brain MRI showing a wedge-shaped segmental hypointense lesion in the left paramedian
pontine region. ¢ Sagittal T2 brain MRI showing a wedge-shaped segmental hyperintense lesion extending
from the basis pontis to the tegmentum pontis, indicating subacute infarction.

Fig. 2. a Both the common carotid artery and the internal and external carotid arteries were normal and
patent, and the circle of Willis and its major branches were well demonstrated. b Both vertebral arteries
were well visualized and normal.
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Fig. 3. a Axial T2 brain MRI showing a segmental hyperintense lesion in the left paramedian pons. b Sagittal
T2 brain MRI showing a segmental hyperintense lesion extending from the ventral to the dorsal pons, in-
dicating chronic paramedian pontine perforator infarction.
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