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Long Term Improvement of Dysphagia in Lateral 
Medullary Infarction: A Case Report 
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This report concerns a male patient suffered from refractory dysphagia after subarachnoid hemorrhage. A 
49-year-old man admitted with severe headache followed by mental change. Imaging studies revealed that sub-
arachnoid hemorrhage was located in basal cistern, and demonstrated ruptured vertebral dissecting aneurysm. 
After operation, the patient recovered well except severe dysphagia. Initial VFSS showed aspiration in fluid trial, 
penetration in semisolid bolus, and large amount of pharyngeal residue with poor relaxation of upper esophageal 
sphincter. For about 5 months, his symptom and several follow-up VFSS findings did not show marked improve-
ment by various treatments. On magnetic resonance imaging for further evaluation of his brain lesion, an old 
infarction in right lateral side of medulla was found. He kept dysphagia rehabilitation more than one year, and 
his symptom improved to the level of oral feeding at last. (Ewha Med J 2012;35(2):135-139)
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Introduction

  Dysphagia is one of the perplexing symptoms of many 
neurologic diseases. The salient purposes of early diag-
nosis and rehabilitation of dysphagia is to avoid aspira-
tion pneumonia, dehydration, malnutrition, and sepsis, 
which are potentially fatal complications [1]. The prog-
nosis of dysphagia depends on the causative disease, 
and can vary from no improvement to the recovery 
of normal feeding [2]. 
  During the normal swallowing process, the brainstem 
regulates signals from the cerebrum, to the oral cavity 
and pharyngolaryngeal region to allow the bolus to 

transit the swallowing pathway safely. The swallowing 
centers of cerebrum are in the sensorimotor cortex, 
the prefrontal cortex, and the insular region, and the 
right hemisphere is known to participate more than 
the left [3,4].
  We report a case of refractory dysphagia in a patient 
who first admitted by subarachnoid hemorrhage (SAH). 
Dysphagia in this case was not nearly improved until 
about 5 months after onset despite traditional rehabi-
litation, functional electrical stimulation, and twice bot-
ulinum toxin injections, but the patient finally could eat 
per oral by continuous rehabilitative dysphagia therapy.

Case 

  A 49-year-old man with no specific medical history 
visited our emergency room with an aggravated head-
ache of one week’s duration and followed by loss of 
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Fig. 1. Brain images of the
patient. (A) Initial computed 
tomography image shows 
high density in basal cistern.
(B) Axial T2-weighted mag-
netic resonance imaging 
shows high signal inten-
sity in right lateral side of
medulla.

consciousness. On neurologic exam, he showed normal 
pupil light reflex, intact motor and sensory functions, 
and normoreflexive deep tendon reflexes. Babinski’s 
sign and ankle clonus were also negative on both sides. 
A computed tomography (CT) revealed that SAH was 
located in basal cistern (Fig. 1A) and also showed ven-
tricular dilatation. Cerebral angiography on the day 
of admission demonstrated a dissecting aneurysm of 
the right vertebral artery, fusiform dilatation of aneur-
ysm started from distal to the origin of the posterior 
inferior cerebellar artery (PICA). The aneurysm was 
treated by endovascular trapping of vertebral artery 
distal to PICA. After operation, brain CT revealed the 
posthemorrhagic hydrocephalus, which was resolved 
with permanent ventriculoperitoneal shunt procedure. 
Postoperatively, the Levin tube was inserted for tube 
feeding because of his hoarseness and dysphagia, and 
we needed to evaluate the characteristics of dysphagia.
  During the first video fluoroscopic swallowing study 
(VFSS) performed at 40 days after SAH, only a small 
amount of fluid could pass the upper esophageal sphinc-
ter (UES) during the pharyngeal phase because the UES 
was not relaxed. Semi-solid and solid bolus could not 
pass the UES and remained as large amount retention 
at the vallecular and pyriform sinuses. Fluid aspiration 
and semi-solid penetration were also observed (Fig. 2A). 
He took 20 days of electrical stimulation therapy (EST) 
at the tongue base to stimulate mylohyoid, digastrics, 

geniohyoid and thyrohyoid muscles for 30 minutes a 
day, 5 days a week after the first VFSS. According to 
follow-up VFSS after EST, no improvement was ob-
served (Fig. 2B). The patient then received traditional 
dysphagia rehabilitative therapy such as oromotor facili-
tation, pharyngeal swallowing exercise, education of 
compensatory strategies, and functional electrical stim-
ulation (FES) with Vital-stim (Chattanooga Group, 
Austin, TX, USA) for 2 weeks. At 2nd follow-up VFSS 
with inducing UES relaxation by foley catheter-balloon-
ing, we found no difference as compared with the pre-
vious study, except for the disappearance of semi-solid 
penetration. He maintained treatment by FES and dys-
phagia rehabilitation, and injecting 80 units of botu-
linum toxin at the posterior side (40 units) and each 
lateral side (20 units) of UES by endoscopy. After that, 
a fourth VFSS was performed on the 115th day of onset, 
but results were not improved. A fifth VFSS on the 
129th day conducted after injecting the same amount 
of botulinum showed a minimal amount of fluid passed 
UES but that aspiration was accompanied. And a 
semi-solid bolus could not pass the UES which resulted 
in a large amount of retention (Fig. 2C). On the 141th 
day, percutaneous endoscopic gastrostomy was per-
formed, and traditional dysphagia rehabilitation and 
EST three to four times a week were maintained. During 
a neurologic examination of the patient performed at 
this time, only dysarthria, a decline of gag and cough 
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Fig. 2. Serial video fluoro-
scopic swallowing study 
images of the patient. (A) 
Large amount retention 
with penetration and cri-
copharyngeal hypertonicity 
is observed. (B) Bolus still 
cannot pass the upper 
esophageal sphincter (UES).
(C) Only a few amount of 
fluid pass the UES and 
penetration is still shown. 
(D) Small amount of semi-
solid is passing the UES. 
(E) The amount of UES- 
passing semi-solid is in-
creased. (F) UES opening 
is still intact and there is 
no aspiration or penetra-
tion.

reflexes, minimal left nasolabial fold flattening and right 
uvular deviation were observed; deep tendon reflex was 
normoreflexive and the upper motor neuron sign was 
absent. On the left side, 10 to 30 percent sensory impair-
ment to light touch and pain were observed, but no 
impairment was observed by manual motor testing, or 
pain and vibration sensory exams. On the 145th day 
of onset, brain magnetic resonance imaging (MRI) was 
performed to further evaluate his swallowing difficulty, 
and eventually we found an old infarction in the right 
lateral side of medulla (Fig. 1B). The patient con-
tinuously received traditional rehabilitative dysphagia 
therapy, and EST at digastrics muscle and thyrohyoid 
muscle. We first verified the improvement of the symp-
tom at 8 months after onset. Some amount of semi-solid 
as well as fluid could pass UES without any aspiration 
or penetration (Fig. 2D). He kept rehabilitation therapy 
for dysphagia, and showed progressive improvement 
of the symptom. During the VFSS performed at 14 
months after onset, some solid could pass UES and 
amount of vallecula and pyriform sinus retention de-
creased compared with few months ago (Fig. 2E). Final 
VFSS finding at 20 months after onset showed increased 
amount of UES-passing bolus without any aspiration 

or penetration (Fig. 2F).

Discussion

  Dysphagia can be caused by various mechanisms, and 
may cause aspiration pneumonia and dehydration. It 
occurs frequently with stroke patients, especially who 
has lesion in the brainstem. Treatments of dysphagia 
involve sensory stimulation of the perioral area, oral 
and pharyngeal muscle strengthening, compensation by 
position correction, biofeedback therapy, electrical 
stimulation and operative treatment [5]. Of these, FES 
is often used and its effects in terms of reducing re-
tentions and improving aspiration have been demon-
strated on several studies [6]. In our case, the patient 
did not show any improvement after functional elec-
trical stimulation for a month, which agrees with the 
findings of Shaw et al. [7] who found that FES had 
no effect on patients with severe dysphagia and poor 
cricopharyngeal relaxation. 
  Our patient was not able to especially relax the UES 
and this was not improved by several methods. The 
UES is controlled by the cricopharyngeal muscle and 
dysphagia occurs when this cricopharyngeal muscle be-
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comes hypertonic. Cricopharyngeal hypertonicity is 
known to be caused by cerebrovascular disease, amyo-
trophic lateral sclerosis, pharyngeal diverticulum, but 
particularly after a stroke affecting the brainstem caus-
ing dysphagia (at a frequency of 50%) [8]. Treatments 
for cricopharyngeal hypertonicity are balloon dilata-
tion, cricopharyngeal myotomy and pharyngeal plexus 
neurectomy but success rates are not satisfactory. 
Recently, botulinum toxin therapy has often been 
adopted. For example, Ahsan et al. [9] reported obtain-
ing a good effect after injecting botulinum toxin into 
the cricopharyngeal muscle of a dysphagia patient who 
was unresponsive to traditional rehabilitative therapy. 
However, this patient did not gain an afferent effect 
after two 80 unit botulinum toxin injections separated 
by interval of 18 days.
  In our patient, only SAH in both sylvian fissure, 
the basal cistern and the foramen magnum on brain 
CT was observed. Furthermore, he did not show any 
definite improvement for several months by continuous 
traditional dysphagia rehabilitative therapy, FES and 
botulinum toxin injection. Accordingly, we decided to 
perform brain MRI to search for another lesion on the 
145th day, and at this time we found an old infarction 
at the right lateral side of the medulla. Vertebro-basilar 
artery aneurysm can present SAH and vascular in-
farction at the brainstem, but it is uncommon to occur 
simultaneously as in this case [10,11]. Dysphagia of 
this patient was caused mainly by poor relaxation of 
the cricopharyngeus muscle, which is innervated by 
the recurrent laryngeal nerve and pharyngeal plexus. 
We are inclined to believe that poor UES relaxation 
in this case was mediated by a medullary infarction 
because the recurrent laryngeal nerve originate from 
the vagus nerve and brain MRI showed that the medul-
lary lesion included the region for motoneuron of vagus 
nerve, and impaired opening of UES is a common finding 
in patients with medullary infarction [12]. In addition, 
right medullary infarction could explain the dysarthria, 
impaired gag and cough reflexes, hypoesthesia of the 
left upper and lower limbs, minimal left nasolabial fold 
flattening and the right uvular deviation. According 
to the report of Prosiegel et al. [13], 30% of Wallenberg 
syndrome patients depend on tube feeding after func-

tional swallowing therapy over 3 year period. Although 
there are many reports about effectiveness of re-
habilitation, the evidence to support the medical effec-
tiveness of common dysphagia treatment is limited [14]. 
Aydogdu et al. [15] reported in a study of lateral medul-
lary infarction that the severity and long-term persis-
tence of dysphagia are improved eventually by the role 
of remaining intact ipsilateral premotor neurons and 
the contralateral center. So we performed long-term 
dysphagia therapy to our patient, and he came to oral 
feeding at the time after one year from initial 
rehabilitation. The opening of the UES depends on the 
appropriate relaxation of the cricopharyngeal muscle 
and movement of the larynx during pharyngeal swal-
lowing [12]. The total period of dysphagia rehabilitation 
of our patient include electrical stimulation therapy 
to enhance laryngeal movement, and it may be con-
tributed to improvement of swallowing by laryngeal 
muscle strengthening, swallowing reflex promotion and 
reducing distance between hyoid bone and thyroid car-
tilage [16].
  In the described case, the patient presented both SAH 
and medullary infarction. The only symptom of the 
patient was long lasting severe dysphagia caused by 
lateral medullary infarction. The effectiveness of swal-
lowing treatment for dysphagia of lateral medullary 
infarction was unclear, but the patient’s symptom was 
improved by long term dysphagia rehabilitative therapy. 
The diagnostic and therapeutic approach of this case 
may be helpful for appropriate management in the case 
of similar dysphagia patient.
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