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Case report
Vascular pattern and radiological follow up in a case of pontine
warning syndrome
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H I G H L I G H T S
� Pontine warning syndrome (PWS) is due to paramedian pontine infarction.
� Supra-aortic vessels hypoplasia and stenosis could have a determinant role in PWS.
� A close MRI follow up could be helpful to predict clinical stability in PWS.
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A B S T R A C T

Pontine warning syndrome (PWS) is a condition characterized by crescendo transient ischemic attacks due to
pontine ischemia. The reported case described a 72-year-old woman who presented repetitive sudden episodes of
double vision, impaired balance, slurred speech and right-sided weakness. Neurological deficits lasted a few
minutes-hours and disappeared during the first seven days after onset. On the 1st day, MRI revealed acute left
paramedian pontine infarction with focal swelling. Supra-aortic vessel imagining revealed bilateral internal ca-
rotid stenosis of 50%; hypoplasia of the left vertebral artery. On the 7th day, MRI showed a tissue swelling
reduction, and from that day, she had no symptoms. These clinical and radiological features were suggestive of
PWS. Our patient presented a particular vascular pattern that could favour symptoms fluctuation. We performed a
close MRI follow up and it allowed us to observe a clinical stabilization in association with edema reduction.
1. Introduction

Pontine warning syndrome (PWS) is a rare condition, characterized by
crescendo transient ischemic attacks, presenting with recurrent stereotyped
episodes of motor weakness, sensory dysfunction, dysarthria, or oph-
thalmoplegia due to pontine ischemia [1]. The first case was described by
Farrar et al. in 1993 [2], the terms was coined by Saposnik et al in 2008 [3],
and it represents a diagnostic and therapeutic challenge. The hypothesized
mechanism is a penetrating basilar artery branch occlusion at the origin.We
reported the case of a patient admitted to our department focusing on the
importance of the vascular pattern and the radiological follow up.

2. Case report

A 72-year-old woman experienced a sudden episode of double vision,
impaired balance, slurred speech and right-sided weakness. Her medical
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history included hypertension and dyslipidemia. The patient did not take
any drugs. In the past, she had first taken simvastatin and then ezetimibe,
both ones were suspended due to myalgia. The patient had also stopped
zofenopril and then amblodipine because of hypotensive episodes.
Neurological deficits lasted a few minutes to reappear and resolve again
during ambulance transportation. At admission, neurological examination
was negative, and the woman presented a blood pressure (BP) of 175/115
mmHg, a sinus rhythm at 85 beats for a minute, and brain computed to-
mography scan (CT) did not show any acute ischemic or hemorrhagic
lesion. After 2 hours, she developed right deviation of head and eyes,
diplopia, mild right-sided hemiparesis, and dysarthria, National Institutes
of Health Stroke Scale (NIHSS) 7. She underwent a brain Magnetic
Resonance Imaging Scan (MRI) which revealed acute left paramedian
pontine infarction (PPI) (Figure 1) with focal brain swelling, Classification
of Cerebral oedema (COED) 1. The acute lesion was hyperintense in
ne 2021
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Figure 1. Pontine ischemic lesion on Magnetic Resonance Imaging. DWI:
Diffusion Weighted Imaging; FLAIR: Fluid Attenuation Inversion Recovery.
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Diffusion-Weighted Imaging (DWI), slightly hyperintense in T2 and Fluid
Attenuated Inversion Recovery (FLAIR), hypointense in Apparent Diffu-
sion Coefficient (ADC). The intravenous thrombolysis was not performed
because she was out of the therapeutic window. Her symptoms dis-
appeared within an hour, and during the following days, she presented
fluctuations varying from normal neurological examination to a clinical
picture characterized by diplopia, dysarthria, and moderate right-sided
hemiparesis. During hospitalization, she presented a high value of BP,
and we noted rapid BP drops were associated with neurological wors-
ening. An electroencephalogram did not show epileptic activity during an
attack. The patient underwent an electrocardiogram, Holter electrocar-
diogram, transthoracic echocardiogram, and transcranial doppler with
bubble study which excluded a cardioembolic etiology. Supra-aortic ves-
sels were studied by color-doppler-ultrasound, angio-MRI, and angio-CT
which revealed bilateral atherosclerotic plaques at the carotid bi-
furcations that continued in internal carotid arteries (ICA), determining
stenosis of 50%; bilateral ICA tortuosity; hypoplasia of left vertebral artery
(Figure 2). On the 7th day of hospitalization, a secondMRI showed a tissue
swelling reduction (Figure 1), and from that day, she had no symptoms
fluctuation. On the 12th day, she was discharged at home with a normal
neurological examination. The prescribed therapy was valsartan 20 mg,
clopidogrel 75 mg and atorvastatin 20 mg (dose used for precedent
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myalgia on ezetimibe and simvastatin). At 1, 3, and 6 months follow-up
visit neurological examination was negative, and she did not present ep-
isodes of focal neurological deficit. Written informed consent was ob-
tained from the patient for the publication of this case report and any
accompanying investigation results and imaging.

3. Discussion

These clinical and radiological features were suggestive of PWS. It is
characterized by recurrent stereotyped episodes of motor weakness,
sensory dysfunction, dysarthria, or ophthalmoplegia due to acute PPI.

The main risk factors are arterial hypertension, dyslipidemia, and
diabetes mellitus [1, 4]. In Muengtaweepongsa et al. case series, the
largest to date, every patient had hypertension [1]. Our patient suffered
from both arterial hypertension and dyslipidemia. These elements play an
important role in small vessel disease that should be at the base of PWS [1,
4]. The pathophysiological mechanism underlying PWS indeed is not very
clear, the most accredited mechanism is a penetrating basilar artery
branch occlusion at the origin, but no case in the literature shows a similar
occlusion on radiological exams. The antero-medial terminal branches of
the vertebral and basilar artery nourish corticospinal tract fibres, bilateral
medial longitudinal fasciculus, medial lemniscus, and abducens nucleus in
the pons [5]. A blood flow alteration could determine an PPI and the
relative neurological manifestations. The intermittent clinical manifesta-
tions could be related to a local hemodynamic derangement [4, 6]. BP has
a determinant function: these patients generally present elevated value of
BP, and a rapid lowering is often associated with a neurological worsening
[1], as our report. The single attack generally has a short duration, the
paroxysmal character could suggest an epileptic seizure but electroen-
cephalogram was normal in our patient and in other reported cases [7, 8].
The fluctuation of neurological deficits lasts from 1 to 7 days in the most
cases [1]. CT fails to detect a pontine ischemic lesion, especially in acute
setting [1]. MRI on the admission shows a PPI [3, 6, 7, 9, 10, 11] that could
also disappear in early follow up, on the 1st-3rd day [9, 10], but a per-
manent ischemic lesion is generally visible after the 3rd-4th day [2, 4, 7, 8,
9, 11, 12, 13, 14, 15]. A disease similar to PWS was capsular warning
syndrome, neuroimaging could show an internal capsule ischemia in this
condition. Symptoms as ophtalmoplegia, diplopia, ataxia, and dizziness, if
any, could also help to differentiate PWS from a capsular warning syn-
drome. Regarding therapy in PWS, intravenous thrombolysis was not
administered in many cases because of diagnosis delay. The few under-
gone this treatment showed heterogeneous results but there were no
hemorrhagic complications [4]. Single or dual antiplatelet therapy, hep-
arin and statin were differently used but no conclusive data were obtained
[6]. The prognosis indeed remains extremely variable from a fixed
impairment to complete recovery without further ischemic attacks.

Our patient presented a particular vascular pattern with both stenosis
and tortuosity of ICA and hypoplasia of a vertebral artery (HVA), it could
favour symptoms fluctuation. In particular, Delcker et al. showed ICA
stenosis favour vertebro-basilar TIA [16], and different articles associ-
ated HVA with posterior stroke, under certain diameter of the VA the
blood flow is reduced leading to an unbalanced hemodynamic and an
inadequate blood supply to the brain [17, 18, 19]. In literature other
vascular patterns were also associated with PWS but they interested only
the posterior circle: Algahtani et al. described a patient with an irregu-
larity involving the left vertebral artery and basilar artery with mild
luminal stenosis [8]; Muengtaweepongsa et al. found a basilar artery
stenosis in two patients and a basilar artery dolichoectasia in three [1];
Chan and Silver's case had a severe mid-basilar stenosis associated with
absence of posterior communicating arteries [12], Farrar et al. and
Nadarajan et al. patients had a left HVA [2, 15]. In the light of the above,
a transcranial doppler monitoring could be useful to observe a reduced
blood flow in the cerebral arteries and/or a possible change during
hospitalization. It could explain neurological fluctuations but is a spec-
ulative point of view. Furthermore, the acute setting and the frequent fast
resolution of the symptoms represent an important limitation.



Figure 2. Supra-aortic vascular pattern on Computed Tomography Angiography (CTA). (A) Right internal carotid artery stenosis; (B) Left internal carotid artery
stenosis; (C) Left vertebral artery hypoplasia; (D) Vertebral arteries 3d reconstruction.
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Another element which we would highlight is the importance of a
close radiological follow up. Our patient presented fluctuations until the
7th day of hospitalization according to Muengtaweepongsa S et al. study
[1] and we performed the first MRI on admission, the second one on the
7th day. It allowed us to observe a stabilization of clinical symptoms in
association with tissue swelling reduction. We could argue that a
reduction in edema and local inflammation could improve local
perfusion.

4. Conclusion

The presented case permitted to focus same features that could have a
determinant role in PWS. Our patients had hypoplasia of the left verte-
bral artery, which corresponded with the infarct side, she presented also
an ICA stenosis of 50% and bilateral ICA tortuosity that could favour
symptom fluctuations. A close MRI follow up allowed us to observe a
stabilization of clinical symptoms in association with pontine edema
reduction. These elements should be considered and evaluated in PWS
cases.
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