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RESUMEN

Introduccion. El sindrome de Foville (sindrome pontino medial inferior) es una
entidad clinica que hace parte de una subclasificacién de la categoria mas amplia
de eventos cerebrovasculares de la circulacién posterior, se presenta como resul-
tado de la oclusion de la arteria basilar debido a lesiones en el tegmento pontino.
Este sindrome tiene una muy baja incidencia a nivel mundial, pero es de gran
relevancia clinica.

Presentacion del caso. Hombre de 41 afios sin antecedentes patoldgicos, que ingresé
al servicio de urgencias por signos de focalizacién neuroldgica. Sus hallazgos ima-
genolégicos fueron compatibles con una lesion isquémica en el tronco encefélico y la
angiografia cerebral evidencié un compromiso en el territorio de la arteria basilar. El
paciente fue diagnosticado y se le dio seguimiento en la unidad de cuidados intensivos
(UCI) hasta su rehabilitacion.

Conclusion. El sindrome de Foville es una enfermedad infrecuente y de alta mortalidad.
El reconocimiento temprano de esta afeccién y un abordaje multidisciplinario son
determinantes para mejorar el prondstico del paciente.

ABSTRACT

Introduction: Foville syndrome (inferior medial pontine syndrome) is a clinical
entity that makes part of a subclassification of a broader category of posterior circu-
lation stroke. It is characterized by a blockage of the basilar artery caused by lesions
in the pontine tegmentum. This syndrome has a very low incidence worldwide, but
its clinical relevance is considerable.

Case report: A 41-year-old patient without any medical history was admitted to the
emergency department due to signs of focal neurologic deficits. Imaging findings
were compatible with an ischemic lesion in the brainstem, and cerebral angiography
showed involvement of the basilar artery territory. The patient was diagnosed and
followed up in the intensive care unit (ICU) until his recovery.

Conclusion: Foville syndrome is a rare disease with high morbidity and mortality.
Early recognition and a multidisciplinary approach are decisive to improve the
patient’s prognosis.

INTRODUCTION

Foville syndrome (inferior medial pontine syndrome) is a cerebrovascular disease
of the brainstem that is rarely reported worldwide but has a mortality rate of more
than 85% (1). It is characterized by the involvement of the paramedian perforating
branches of the basilar artery that supply each side of the caudal paramedian pons,
which is a critical area containing major nerve nuclei. The affected structures are
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the sensory and motor nuclei of the trigeminal nerve, the nucleus of the abducens
nerve, the nucleus of the facial nerve, and the nuclei of the vestibulocochlear nerve
(2). Critical structures for horizontal gaze, such as the paramedian pontine reticular
formation and the medial longitudinal fasciculus (MFL) are also involved (2). In
addition, the medial lemniscus, the spinothalamic tract and the descending pyrami-
dal tracts that go through this region may also be affected (1-3) (Figure 1).
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Figure 1. Figure of the pons depicting the affected anatomical area of the patient with
Foville syndrome.

N5: trigeminal tract and nucleus; Né: nucleus abducens and fascicle; N7: facial nerve
nucleus and fascicle; CTT: central tegmental tract; MFL: medial longitudinal fascicle;
SOC: superior olivary complex; TB: trapezoid body; CT: corticospinal tract.

Source: Own elaboration.

Posterior circulation strokes account for approximately 15% to 20% of all
strokes, and basilar artery occlusion, which is a subset of this category, represents
1% to 4% of all ischemic strokes (4).

Its clinical presentation is heterogeneous and is characterized by vertigo,
headache, and cervical pain. When the lesion occurs unilaterally, the following
signs are observed: ipsilateral conjugate gaze palsy due to involvement of the
paramedian pontine reticular formation and/or the nucleus of the VI cranial
nerve; facial paralysis and hypoesthesia; sensorineural hearing loss; and/or
contralateral hemiparesis/hemiplegia secondary to a corticospinal tract lesion
(5-7). Other signs include ataxia and Horner syndrome due to the involvement of
afferent fibers in the white matter that are directed toward the middle cerebellar
peduncle and sympathetic fibers, respectively (2,8,9) (Figure 2).
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IPSILATERAL TO THE LESION

- Conjugate gaze palsy.

- Homer syndrome.

- Facial paralysis and hypoesthesia.

- Sensorineural hearing loss.

- Ataxia.

- Cranial nerve involvement: V, VI, VIl and VIII.

CONTRALATERAL TO THE LESION

- Contralateral hemiplegia (corticospinal fract
involvement).

Figure 2. Graphic representation of neurological involvement in Foville syndrome.
Source: Own elaboration.

The most important treatment is antiplatelet therapy and management of
vascular risk factors for secondary prevention (2,10). Treatment with antiplatelet
agents and statins should begin upon admission to the hospital. The management of
high blood pressure, diabetes, hyperlipidemia and smoking cessation adheres to the
guidelines of the American Heart Association (AHA). Patients should be evaluated
by physical or occupational therapists for rehabilitation following an acute stroke.
Post-discharge follow-up and complications require outpatient care (2,10,11).

The following is a case that highlights the importance of combining knowl-
edge of the anatomical structures with useful clinical findings in order to provide
a timely diagnosis in cases of neurological emergencies.

CASE PRESENTATION

A /41-year-old male, Hispanic, resident of the city of Ibagué, Colombia, with no his-
tory of disease, visited the emergency service of a tertiary health care center in that
same city with a one-day history of generalized headache associated with tinnitus,
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vertigo, emesis, and deviation of the labial commissure to the left. Physical exami-
nation on admission revealed normal vital signs, without fever. The neurological
examination showed 15/15 on the Glasgow Coma Scale, vertical pendular nystagmus,
normal horizontal gaze, isochoric pupils of 3mm reactive to light, bilateral fundus
without papilledema or other alterations, oculocephalic and corneal reflexes, right
facial paralysis, strong and deep tendon reflexes preserved in the four extremities,
gait alteration with increased sustentation polygon, and no signs of meningitis

or other neurological disorders. Cardiovascular, abdominal and thoracic findings
were normal. Due to the diagnostic impression of a cerebrovascular disease, a
non-enhanced CT scan of the brain was performed on admission, which found no
alterations. The patient was admitted to the clinical neurology service 12 hours later.

On the following day, the patient presented with neurological deterioration
that included dysarthria, generalized tonic-clonic seizure, and left hemiplegia;
at that point, it was decided to admit him to the intensive care unit (ICU). Six
hours after his admission to the ICU, his state of consciousness worsened, and he
experienced stupor and ventilatory failure requiring airway support by orotrache-
al intubation and invasive mechanical ventilatory support.

After 48 hours of admission to the ICU, an enhanced brain MRI was requested,
which showed involvement in the dorsal region. Moreover, an area of hyperintensity
in FLAIR (fluid attenuated inversion recovery) and T2 was found to the right of the
midline over the facial colliculus and median eminence, which restricted the diffusion
sequence due to an acute stroke in the pontine region. These imaging findings led to
conclude that the patient had a ischemic cerebrovascular disease of the vertebrobasi-
lar arterial system, so studies were performed to determine the etiology (Figure 3).

Figure 3. Enhanced magnetic resonance imaging of the brain. Axial diffusion section
showing an ischemic area in the region of the pons to the right of the midline and
towards the medial eminence and facial colliculus (horizontal arrow).

Source: Image obtained during the study.
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Two days after his admission to the ICU, carotid and spinal Doppler ultrasound
was performed with normal results, as well as thrombophilia tests (protein C,
protein S, antithrombin III, factor V Leiden, lupus anticoagulant, anti-cardiolipins,
and antiphospholipid antibodies), which ruled out hypercoagulability. On the
third day, a transesophageal echocardiogram was requested, which showed no
evidence of embolic origin, and on the fourth day, immunology laboratory tests
were performed, which were negative for vasculitis. Six days after his admission
to the ICU, a follow-up enhanced MRI of the brain was performed, which showed
increased involvement of the brainstem with a significant lesion at the pons, being
hypointense in T1, hyperintense in T2, and FLAIR (Figure 4).

Figure 4. Enhanced magnetic resonance imaging of the brain. (A) Axial plane;
(B) T2-weighted coronal plane, showing significant subacute ischemic vascular lesions
of the brainstem at the pons (horizontal arrow).

Source: Images obtained during the study.

Figure 5 shows lesions of the basal and posterior aspect of the left cerebellar
hemisphere with similar characteristics, as well as lesions of a lesser degree in the
right lateral aspect. These findings reflected subacute ischemic vascular lesions.

Figure 5. Enhanced magnetic resonance imaging of the brain. A) Axial plane;

B) T2-weighted coronal plane, showing subacute vasogenic edema and vascular
ischemia of the basal and posterior region of the left cerebellar hemisphere (vertical
arrow) and lateral region of the right cerebellar hemisphere (horizontal arrow).

Source: Images obtained during the study.
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One week after admission to the health center, in order to identify the location
and severity of the occlusion of the vertebrobasilar arterial system, the patient
underwent a cerebral angiography that showed hypoplasia of the left vertebral
artery, of aortic origin, ending in the posterior inferior cerebellar artery (PICA),
without atherosclerotic changes or signs of dysplasia. At the intracranial level,
occlusion of the entire right V4 vertebral segment and the lower two thirds of the
basilar artery was documented, as well as a possible dissection without segmental
alterations in the caliber of the vessels suggestive of vasculitis (Figure 6).

Based on clinical signs and in correlation with imaging and cerebral angiographic
findings, a diagnosis of Foville syndrome was made.

Figure 6. Cerebral angiography. A) Basilar artery (white arrow) occluded in its lower
two thirds and left vertebral artery (black arrow); B) Right vertebral artery, occluded V4
segment (black arrow), and hypoplastic left vertebral artery (white arrow) ending in the
posterior inferior cerebellar artery.

Source: Images obtained during the study.

The patient was outside the therapeutic range for thrombolysis and was not
a candidate for mechanical endovascular treatment. He also required antiplatelet
therapy (acetylsalicylic acid 100mg/day orally for 6 months), anticoagulation
with low molecular weight heparin (enoxaparin 1mg/kg/day subcutaneously for
2 months), and statins (atorvastatin 40mg/day orally for 6 months). Two weeks
after his admission to the ICU, he underwent a tracheostomy and gastrostomy; he
did not require additional treatments or follow-up diagnostic support and did not
present any adverse events associated with the interventions performed.

During his stay in the ICU, the patient’s brainstem reflexes were preserved,
and the sleep-wake cycles were preserved with unimpaired cardiovascular and
respiratory function; however, he never showed evidence of self-awareness or
connection with the environment. Likewise, there were no voluntary movements,
no comprehensible language or sphincter control, and he met the criteria for per-
sistent vegetative state. Likewise, differential diagnoses such as minimally state
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were ruled out and coma was excluded since the patient preserved the sleep-wake
cycles. In view of his impaired consciousness and the absence of communication
through eye movements, he did not meet the criteria for the diagnosis of locked-
in syndrome either.

After 24 days in the ICU, the patient was transferred to the clinical neurology
hospitalization service, where he continued treatment by this specialty and com-
pleted 48 days of comprehensive care. Finally, he was discharged and continued
with physical and speech therapy; however, 7 months after hospital discharge, he
died as a result of community-acquired pneumonia.

DISCUSSION

The vertebrobasilar arterial system comprises the extracranial and intracranial
vertebral arteries (Figure 7), which join to form the basilar artery that runs midline
along the ventral surface of the brainstem and gives rise to the bilateral anterior
inferior cerebellar arteries, multiple paramedian and circumferential perforating
pontine arteries, and the two superior cerebellar arteries (12-14).

) Skull base
Basilar artery

Subclavian artery Cervical vertebrae

Figure 7. Anatomical view of the path of the lateral (A) and anterior (B) vertebral artery.
VO-V4: segments of the vertebral artery; VO: origin in the subclavian artery; V1: from
the origin of the vertebral artery to its entry into the transverse foramen of the cervical
vertebrae C6; V2: from the entry into the transverse foramen of the cervical vertebrae
Cé to the transverse foramen of the cervical vertebrae C2; V3: from the transverse
foramen of cervical vertebrae C2 to the skull base; V4: intracranial segment. The
vertebral arteries fuse to form the basilar artery and are intradural.

Source: Own elaboration.
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As the basilar artery approaches the base of the pituitary gland, it divides to
originate bilateral posterior cerebral arteries and the latter, in turn, anastomose
with the ipsilateral internal carotid arteries through the posterior communicating
arteries, completing the circle of Willis (Figure 8) (14) (14).

Anterior communicating artery
Anterior cerebral artery

Middle cerebral artery Ophthalmic artery
Internal Superior cerebellar artery
carofid Anterior choroidal arfery
. - artery
Posterior communicating
artery

. Posterior cerebral artery
Superior cerebellar artery

Pontine arteries Bﬂsilur []n'ery Busilm a”ery

Anterior inferior Posterior inferior

cerebellar
corebelor artery Anterior inferior artery ( PICA)
cerebellar artery
Posterior inferior cerebellar Paramedian
Vertebral artery artery ( PICA) Vertebral arfery perforating
pontine arteries

Anterior spinal artery

Figure 8. Graphic representation of the vertebrobasilar arterial system. A) Circle of
Willis; B) Graphic representation of the brainstem (lateral view), the blue box shows
the involvement of the paramedian perforating pontine arteries at the level of the
paramedian caudal pons, a critical area affected in Foville syndrome.

Source: Own elaboration.

The vertebrobasilar arterial system perfuses the medulla, cerebellum, pons,
midbrain, thalamus, and occipital cortex. An ischemia in this system has a mor-
tality rate of more than 85% (1,15,16). Due to the involvement of the brainstem
and cerebellum, most survivors develop multiple organ dysfunction and compli-
cations (respiratory infections, urinary tract infections, pulmonary embolism,
depression, anxiety, and epilepsy) (17). Latency between the first prodromal
symptoms and the onset of the stroke can last from days to months. The most
common prodromal symptoms are vertigo and nausea, followed by headache and
neck pain (4,18,19). In turn, the distinction between central and peripheral vertigo
is clinically relevant, as late recognition of vascular vertigo leads to missed
opportunities for thrombolysis and/or thrombectomy and may increase the risk of
death and disability (4).
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The Head Impulse, nystagmus type, and Test of Skew (HINTS) protocol
evaluates the head impulse test, the nystagmus type, and the Skew test. The Head
Impulse test uses the oculocephalic maneuver to assess the vestibulo-ocular
reflex that generates a contralateral ocular deviation when the head is turned
rapidly to one side. In nystagmus type, vertical nystagmus is a clear sign of
central nervous system involvement; however, nystagmus with a predominantly
horizontal vector can occur and is also associated with cerebrovascular disease.
Finally, in the Skew test, an alternating ocular occlusion (cover test) is performed
in order to detect ocular deviation in the vertical plane, with the purpose of
looking for vertical or diagonal corrective ocular movements to maintain align-
ment. If the cephalic impulse test is normal, the nystagmus is vertical or changes
direction, and there is also a vertical ocular deviation. This test has a sensitivity
of 100% and specificity of 96% for cerebrovascular disease (20-22). The HINTS
protocol has been proven to outperform brain MRI in the diagnosis of ischemic
cerebrovascular disease in the first two days of onset of vertigo (4).

The most common causes of ischemia of the vertebrobasilar circulation
include embolism, large artery atherosclerosis, penetrating small artery disease,
and arterial dissection (23-25). Atherosclerotic intrinsic stenosis of the basilar
artery is the most common cause and occurs most frequently in the sixth and
seventh decade of life (26). Occlusion of the basilar artery secondary to cardiac or
vertebral artery embolism is another significant cause (27-29). However, other
etiologies such as hemorrhages, granulomas and tumors in the pons have been
reported (9). All patients in whom occlusion of the vertebrobasilar arterial system
is suspected should undergo neuroimaging (30,31).

Although non-enhanced brain tomography is sensitive for detecting intracra-
nial hemorrhage, it is not particularly sensitive for the diagnosis of acute ischemic
cerebrovascular disease, especially in the posterior cerebral circulation (4).In a
brain CT scan without enhancement, a sign of hyperdensity of the basilar artery
can be observed in 50% to 70% of patients with basilar artery thrombosis (4),
which is presumed to represent a thrombus or clot (32,33,34). In general, sensi-
tivity, specificity and reliability are low for this finding, and in most cases should
not be used for direct patient care. However, in patients with a high probability
of ischemic cerebrovascular disease of the posterior circulation, the presence of a
hyperdense basilar artery is a specific predictor of basilar artery occlusion (4).

When a hypodense image in the territory of the posterior cerebral circulation
is observed on brain tomography, the computed tomography-guided posterior
circulation Alberta stroke program early CT scores (PC-ASPECTS) can be used to
quantify early ischemia. This scoring system assigns posterior cerebral circulation
10 points in total, with points subtracted for ischemic changes. Thus, 1 point is sub-
tracted for changes in the left or right thalamus, cerebellum or posterior cerebral
artery territory and 2 points are subtracted for any hypodensity in the midbrain or
pons (35,36). This scoring system has a higher sensitivity in predicting final infarct
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size and individuals who will have a poor functional outcome despite basilar artery
recanalization (4,37,38). A PC-ASPECTS score of 8 or higher on MRI (or computed
tomography angiography) is an independent predictor of favorable outcome,
whereas a score of less than 8 may indicate patients with high mortality (4).

On the other hand, brain MRI is more sensitive than a non-enhanced brain
CT scan for the detection of acute ischemic cerebrovascular disease (39). It is
estimated that 50% of patients with cerebrovascular disease who present with
isolated vertigo will have a false negative MRI up to 48 hours after onset (40-42).
Doppler ultrasound is widely used in order to identify carotid stenosis, but it is
much less sensitive in the detection of vertebral artery stenosis (16,43). The gold
standard for vascular imaging is cerebral angiography and should be considered
when initial noninvasive imaging is not diagnostic (4).

Acute treatment aims to restore cerebral blood flow to the occluded vessel and

save brain tissue. If occlusion in the vertebrobasilar circulation is suspected, the first

critical step is to verify that the patient can protect their airway, as acute symptoms
may progress to decreased alertness, decreased respiratory drive, and coma (4).
Available treatments include intravenous thrombolysis, intra-arterial thrombolysis,
and/or endovascular mechanical treatment (44-46). If the brain CT scan does not
reveal hemorrhage and symptoms begin within 4.5 hours from the onset of ischemic
cerebrovascular disease, intravenous tissue plasminogen activator (tPA) is the
standard treatment (4,47,48). Patients should be carefully monitored with MRI in
order to assess cerebellar edema, which usually peaks 3 to 5 days after the stroke
and may cause compression of the fourth ventricle and/or cerebral herniation (4).

After initial stabilization, etiology should be established by means of the fol-
lowing tests: complete blood count, lipid profile, C-reactive protein, coagulation
panel, antiphospholipid antibodies, anticardiolipins, lupus anticoagulant, anal-
ysis of prothrombotic states, and echocardiogram to evaluate potential sources
of emboli. In addition, patients should undergo continuous cardiac monitoring
to detect cardiac arrhythmias (atrial fibrillation, etc.) (49). Identification of the
cause is critical for choosing secondary prevention therapy (50,51).

In the case reported, the clinical manifestations were well correlated with
anatomical involvement, evidencing semiology features representative of isch-
emia in the posterior cerebral circulation. Headache and vertigo were the initial
prodromal symptoms and magnetic resonance imaging was superior to brain
tomography in showing ischemia in the vertebrobasilar arterial system.

A limitation of this case, identified when reviewing the available literature,
is the scarce development of guidelines for the care and management of cere-
brovascular disease of the posterior circulation. More clinical research studies
targeting the posterior cerebral circulation are needed to facilitate the diagnostic
and therapeutic approach. In turn, strengths include a detailed neurological
examination and imaging studies that allowed for a comprehensive assessment
and multidisciplinary management of the patient.

11
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CONCLUSION

Foville syndrome is a neurological emergency with a high mortality rate that requi-
res a high index of suspicion. Patients presenting with sudden onset of headache

or vertigo require an accurate neurological assessment. As soon as the diagnosis is
confirmed by neuroimaging, intravenous thrombolysis or endovascular treatment
should be performed to give patients a better chance of survival and avoid serious
complications.
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