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Introduction  
Wallenberg syndrome is the most frequent clinical 

manifestation of brainstem ischemia, and it is due to lateral 
medullary infarction consequential to the occlusion of the posterior 
inferior cerebellar artery or vertebral artery. The typical alternate 
clinical picture includes: vertigo with nystagmus and nausea 
(inferior vestibular nucleus); dysphonia, dysarthria, and dysphagia 
(nucleus ambiguous, NA); Horner syndrome (sympathetic fibers); 
ipsilateral limbs ataxia (restiform body, spinocerebellar fibers,  

 
inferior cerebellar peduncle); impaired ipsilateral facial sensory  
perception (trigeminal nucleus); pain and temperature perception 
impairment in the contralateral limbs (spinothalamic tract) and, 
when there is damage of the ventral medulla, minimal weakness of 
the contralateral limbs (cortico-spinal tract) [1].

However, depending on the topography of the lesion, other 
peculiar symptoms might be associated with lateral bulbar 
infarction. Among these, ipsilateral facial pain, which often recalls 
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trigeminal neuralgia, is well described in the literature [2-5]. 
Although infrequent, sudden death might occur in Wallenberg 
syndrome, representing the most serious accompanying event 
[6,7].

Herein, we describe and speculate on the pathogenesis of a 
peculiar case of Wallenberg syndrome, in which fluctuating severe 
facial pain and high degree atrioventricular block co-occur with a 
close temporal relationship.

Case Report

Figure 1: EKG pattern recorded during the acute phase of bulbar stroke in three different conditions. (A) First- degree 
atrioventricular conduction block during asymptomatic (inter-critical) basal recording; (B) third-degree atrioventricular 
conduction block during one episode of facial pain (critical); (C) transition from a first-degree atrioventricular conduction block 
to a third-degree atrioventricular conduction block in coincidence with a sudden severe facial pain exacerbation.

A 42-years-old overweight and smoking woman, with untreated 
hypertension, referred to the emergency room for acute and severe 
pain in her left ear, which rapidly extended to the left side of face. 
Symptoms were accompanied by dizziness and mild hypoesthesia 
of the left arm. Facial pain fluctuated in its severity, with the highest 
peaks accompanied by bradycardia of up to 33 bpm and presyncopal 
symptoms. Simultaneous ECG monitoring showed a new second-
degree atrioventricular (AV) block, which, in coincidence with pain 
exacerbations, alternated with a transient third-degree AV block 
(Figure 1). These arrhythmias required the urgent positioning of a 
temporary external pacemaker.

Cardiac ultrasound, coronary angiography, hematological tests 
and brain angio-CT were normal. One day later, a brain diffusion 
magnetic resonance imaging (MRI) disclosed an acute ischemic 

lesion in the left medulla. The neurological examination showed 
an alternated lateral medullary syndrome with ipsilateral (left 
side) facial pain and impairment of temperature sensitivity, upper 
limb hypoesthesia with mild strength deficit, upper and lower 
limbs ataxia; and contralateral (right side) impairment of pain and 
temperature sensitivity of the trunk and limbs.

 The transient stabbing facial pain exacerbations, as well as 
the accompanying high degree AV blocks, disappeared within 24 
hours, and the pacemaker was removed after 48 hours from its 
implantation. Four days after symptoms’ onset, a second brain MRI 
scan confirmed a demarcated latero-posterior bulbar subacute 
ischemic lesion (Figure 2). Pregabalin was titrated up to 150 mg/
day with benefit on pain and sensory symptoms.
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Figure 2: Sagittal and coronal T2-FLAIR (a, b) and axial T2 TSE (c) images demonstrate a focal hyperintense ischemic lesion in 
the left dorso-lateral aspect of medulla (vascular territory of the postero-inferior cerebellar artery). A 3D high-resolution T2-
SPACE axial image (d) shows the anatomical location of the left X cranial nerve nuclei (Dmv: dorsal motor nucleus of vagus 
nerve, STn: solitary tract nucleus, nA: nucleus ambiguus) and the V cranial nerve spinal nucleus (Sn) within the medulla.

Discussion
To the best of our knowledge, this is the first observation of 

Wallenberg syndrome associated with acute fluctuating high-
degree AV block occurring in coincidence with severe stabbing 
facial pain. The clinical picture and the MRI, recapitulate the lateral 
bulbar syndrome, with involvement of: lower parts (pars caudalis 
and interpolaris) of the trigeminal nucleus (ipsilateral lower face 
pain); restiform nucleus (ipsilateral ataxia); medial lemniscus tract 
(ipsilateral upper limb mild hypoesthesia); vestibular nucleus 
(dizziness); cortico-spinal tract (ipsilateral mild upper limb palsy); 
and spinothalamic tract (contralateral limbs and body pain and 
impairment of temperature sensitivity) [8].

The acute pain, initially reported by the patient in her ear, is in 
line with spinal trigeminal nucleus receiving pain input from the 
ear pinna. The basis of the fluctuating AV block is more uncertain, 
with two possible mechanisms explaining its origin. Firstly, the 
stroke involved the lower trigeminal spinal nucleus, causing intense 
ipsilateral facial pain, which in turn favored the AV block by means 
of a vasovagal response. Secondly, the ischemic lesion involved 
autonomic brainstem networks (IX and X cranial nerves), such as 
the solitary tract nucleus (STN) and/or the dorsal motor nucleus 
of the vagus nerve (DMV), with the first collecting autonomic 

visceral afferent from the carotid body, carotid sinus, aortic 
bodies and sinoatrial node, and the second one projecting efferent 
to the heart. A further, albeit less probable mechanism, might 
involve the trigemino-cardiac reflex, which consists in a reflexive 
response to mechanical, electrical or chemical stimulation of the 
trigeminal nerve and/or ganglion or brainstem centers during 
surgery/angiography, leading to severe dysrhythmias and arterial 
hypotension [9,10]. Such reflex, however, is usually mediated by an 
external stimulus, which is missing in the present case.

Our first hypothesis (vasovagal response to pain) is supported 
by the tight temporal co-occurrence between stabbing pain 
exacerbations and AV blocks (Figure 1). Fibers from the trigeminal 
nerve have been shown to project to the STN and some authors 
described a connection between the trigeminal ganglion and the 
vagus nerve [9,11,12]. Moreover, against the second hypothesis 
(direct involvement of STN) stands the absence of gustatory deficits, 
which indicates a possible sparing of the STN.

 On the other hand, based on MRI scan, the lesion seemed to 
involve both medial and lateral medulla areas in its posterior part, 
while only touching the lateral area in its frontal part. These findings 
support our second hypothesis (direct autonomic impairment) of a 
direct involvement of both STN and DVM. The nucleus ambiguous 
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(antero-medial medulla area) was spared, and this could explain 
the absence of bulbar motor symptoms (dysarthria, dysphagia and 
dysphonia) (Figure 2 c, d).

Trigeminal neuralgia secondary to lateral medullary infarction 
is a well-described rarity [2-5]. Vagal-mediated first- and second-
degree AV blocks have been observed [13], while a third-degree AV 
block secondary to a pain-related vagal activation has never been 
described. Koay et al. documented a case with several asymptomatic 
sinus arrests in a patient with left lateral medulla infarction. As well 
as in our case, the authors did not find any clear cardiac disease, 
and treated the patient with a permanent PM [6].

The present observations yield three interesting speculations:

1) At least part of the sudden deaths described in Wallenberg 
syndrome might indeed be due to a non–documented high-degree 
AV block. Even in our case, a delay of pacing intervention could have 
had lethal consequence;

2) Occurrence of intense facial pain possibly favors vasovagal 
responses with variable impairment of AV conduction;

3) Previous cases of sudden deaths in Wallenberg syndrome 
should be revisited in order to check for co-occurrence of severe 
facial pain. Based on these speculations, we recommend to monitor 
ECG already in ER in all cases of lateral medulla syndrome, being 
prepared for possible heart pacing, especially in cases accompanied 
by facial pain.
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