
CASE REPORT

Impaired Opening of the Upper Esophageal Sphincter in Patients
with Medullary Infarctions

Ren-Xiu Bian Æ In-Sung Choi Æ Jae-Hyung Kim Æ
Jae-Young Han Æ Sam-Gyu Lee

Published online: 13 September 2008

� Springer Science+Business Media, LLC 2008

Abstract The aim of this study was to report on nine

dysphagic patients with medullary infarction and to evaluate

swallowing characteristics based on the location of the

lesions.We retrospectively reviewed the medical records of

these nine patients. The medullary lesions were midlateral

(three patients), dorsolateral (one patient), inferodorsolateral

(four patients), and paramedian (one patient). The levels of

the lesions were upper (four patients), middle (two patients),

upper and middle (two patients), and middle and lower

medulla (one patient). Dysphagia after medullary infarction

was more common in patients with upper or middle medul-

lary level and dorsolateral medullary level lesions. The

common findings on videofluoroscopic swallowing studies

in patients with lateral medullary infarctions were impaired

upper esophageal sphincter opening, aspiration from pyri-

form sinuses’ residue caused by pharyngeal weakness, and

multiple swallowing to clear boluses from the pharynx to the

esophagus. In patients with medullary infarctions, the lesion

levels and loci and their related clinical findings can be useful

in predicting dysphagia and aspiration. Because severe

dysphagia with serious complication is very common in

patients with medullary infarctions, active diagnostic and

therapeutic approaches are needed.

Keywords Deglutition � Deglutition disorders � Stroke �
Medulla oblongata � Upper esophageal sphincter � Outcome

Dysphagia after a stroke is a common and serious problem.

Brainstem stroke results in a higher likelihood of dysphagia

with aspiration than strokes in other locations. Horner et al.

[1–3] reported that 70% of brainstem stroke patients had

dysphagia and aspiration on a videofluoroscopic swallow-

ing study (VFSS), compared with about 50% in a series of

patients with bilateral strokes and 30% in mixed stroke

patients. Kameda et al. [4] reported that dysphagia was

found in 57% of lateral medullary infarction patients and

29% of medial medullary infarction patients. The fre-

quency of dysphagia in patients with lateral medullary

infarctions varies between 51 and 100% [5–9]. Central

pattern generators (CPGs) for swallowing are known to

exist in the medullary region [10]. If the brainstem is

damaged and the CPGs are directly involved, patients

suffer from severe dysphagia because of misprogrammed

swallowing regulation [11]. Impairment of the upper

esophageal sphincter (UES) opening in medullary infarc-

tions has recently attracted increased attention [11–13].

The aim of this study was to present nine dysphagic

patients with medullary infarction and to evaluate swal-

lowing characteristics based on the locations of the lesions.

Methods

We retrospectively reviewed the medical records of nine

stroke patients, all of whom had pure medullary infarctions

as shown by brain magnetic resonance imaging (MRI)

(Fig. 1). Their mental status, stroke severity, and lesion

lateralization were assessed and the VFSS findings were

analyzed (Tables 1 and 2).

The lesion locations were determined based on T2-

weighted brain MRI results by a radiologist who was

blinded to the clinical information and swallowing patterns
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of each patient. Three axial sections of the medulla were

identified (lower, middle, and upper levels) [7]. The lesions

were classified into six distinct topographical patterns:

midlateral, dorsolateral, inferolateral, large inferodorsolat-

eral, dorsal, and paramedian [14].

VFSS was performed using a protocol modified from

Logemann [15]. The patients sat laterally and were given

5 ml each of water, yogurt, pudding, and rice mixed with

barium to swallow in sequence. They were then asked to sit

facing the videofluoroscope and swallow 5 ml of water

mixed with barium. The entire clinical procedure was

recorded on video. The existence of penetration or aspi-

ration, the amount of vallecular and pyriform sinuses

residue after swallowing, oral transit time, pharyngeal

transit time, pharyngeal delay time, and laryngeal elevation

were analyzed by a physiatrist. The amount of vallecular

and pyriform sinuses residue after swallowing was classi-

fied into four levels (grade 0, no residue; grade 1, \10% of

all widths of the valleculae or pyriform sinus in the VFSS

image; grade 2, from [10 to \50% of all widths of the

vallecula or pyriform sinus; and grade 3, [50% of all

widths of the vallecula or pyriform sinus). We followed the

clinical symptoms and VFSS for 6 months after the onset

of the stroke.

We used the disability rating scale for swallowing

impairment at the time of the initial VFSS [16]. The

severity of dysphagia was rated on a scale of 0 to 4:

0 = normal function and a patient without complaints;

1 = no functional impairment but subjective dysphagia

when swallowing solid and/or liquid foods; 2 = mild

functional impairment for solid and/or liquid foods;

3 = marked disability with moderate aspiration; and

4 = severe functional impairment with complete inability

to swallow and a consideration of aspiration or pneumonia.

Functional outcome was measured by rating the method

of nutritional intake using a 5-point scale [17]: 1 = a

feeding tube only and no oral intake; 2 = a feeding tube

for primary nutrition and oral intake secondary; 3 = oral

Fig. 1 Schematic representations of the lesion locations in the

patients

Table 1 General characteristics of the patients

No. Age Sex NG tube Durations (days) RLAS NIHSS Lateralization Aspiration pneumonia

1 80 M (+) 18 8 6 Right (-)

2 61 M (+) 26 8 5 Right (-)

3 57 M (+) 17 7 5 Left (-)

4 38 F (-) 40 7 10 Right (-)

5 76 M (-) 29 8 6 Left (-)

6 68 M (-) 26 8 2 Left (-)

7 39 M (+) 75 8 7 Both (+)

8 71 M (+) 37 7 11 Left (+)

9 49 F (+) 32 8 2 Right (-)

M = male; F = female; NG = nasogastric; RLAS = Rancho Los Amigos Scale; NIHSS = National Institutes of Health Stroke Scale
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intake for primary nutrition and a feeding tube secondary;

4 = oral intake only, feeding tube removed, and a

restricted diet texture; and 5 = oral intake only, feeding

tube removed, and a minimal texture restriction. The scale

for functional outcomes related to nutritional route was

assessed at the time of initial and follow-up VFSS.

Case Reports

Case 1

An 80-year-old man with hypertension was admitted to the

hospital with right ataxia, dysphagia, and hoarseness. A

decreased gag reflex, tongue deviation to the left side, and

decreased pain and temperature sensation in the left leg were

noted. An MRI showed a right midlateral medullary infarc-

tion. Right vocal cord palsy was detected on indirect

laryngoscopic examination. A VFSS was performed initially

at 18 days after the onset of the stroke. The VFSS showed

penetration, aspiration, multiple swallowing, delayed pha-

ryngeal delay and pharyngeal transit times, large vallecular

and pyriform sinuses residue, and impaired opening of the

UES. The disability rating scale for swallowing impairment

was 3 (marked disability with moderate aspiration). The

initial scale for functional outcomes related to nutritional

route was 2 (feeding tube for primary nutrition with oral

intake secondary) and the follow-up scale was 5 (oral intake

only, feeding tube removed, and minimal texture restriction).

Nasogastric tube feeding was used initially. One month later

he was able to resume oral feeding.

Case 2

A 61-year-old man with hypertension and atrial fibrillation

was admitted complaining of dysphagia, difficulty in

handling saliva, and dysarthria. Left ptosis, a decreased gag

reflex, and tongue deviation to the right side were noted.

An MRI showed a left midlateral medullary infarction. A

VFSS was initially performed 26 days after the onset of the

stroke. The VFSS displayed aspiration from large pyriform

sinuses residue after swallowing, impaired opening of the

UES, multiple swallowing, and decreased laryngeal ele-

vation. The disability rating scale for swallowing

impairment was 3 (marked disability with moderate aspi-

ration). The initial scale for functional outcomes related to

nutritional route was 1 (feeding tube only and no oral

intake) and the follow-up scale was 5 (oral intake only,

feeding tube removed, and minimal texture restriction).

Esophageal manometry revealed a normal UES pressure

and coordination. Nasogastric tube feeding was used ini-

tially. Three months later he was able to resume oral

feeding.

Case 3

A 57-year-old man with hypertension was admitted to the

hospital complaining of dysphagia, difficulty urinating,

incomplete left hemiplegia, and left ataxia. Left ptosis and

tongue deviation to the right side were noted. An MRI

showed a left midlateral medullary infarction (Fig. 2a, b). A

VFSS was initially performed 17 days after the onset of the

stroke. The VFSS displayed penetration, aspiration, large

pyriform sinuses residue, impaired opening of the UES,

multiple swallowing, and delayed pharyngeal transit time

(Fig. 2c). The disability rating scale for swallowing

impairment was 3 (marked disability with moderate aspira-

tion). The initial scale for functional outcomes related to

nutritional route was 1 (feeding tube only and no oral intake)

and the follow-up scale was 5 (oral intake only, feeding tube

removed, and minimal texture restriction). Nasogastric tube

Table 2 Videofluoroscopic swallowing study findings of the patients

No. OTT (s) PTT (s) PDT (s) Laryngeal

elevation (cm)

Vallecular

residuea (Grade)

Pyriform

residuea (Grade)

Penetration Aspiration

1 1.38 1.35 0.42 1.68 2 3 + +

2 0.88 0.94 0.06 0.85 1 3 + +

3 1.03 1.99 0.23 1.73 1 3 + +

4 0.43 1.14 0.23 1.41 1 1 - -

5 1.52 1.35 0.56 1.78 1 0 + -

6 0.33 0.93 0.24 1.94 0 3 - +

7 1.00 1.04 1.00 1.04 0 3 + +

8 0.17 0.83 0.17 1.00 1 3 + +

9 0.87 2.03 0.38 2.50 3 3 + +

OTT = oral transit time; PTT = pharyngeal transit time; PDT = pharyngeal delay time
a Vallecular or pyriform residue: Grade 0, no residue; Grade 1, \10% of width of valleculae or pyriform sinuses in the videofluoroscopic

swallowing study image; Grade 2, from [10% to \50% of width; Grade 3, [50% of width
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feeding was used initially. Two months later he was able to

resume oral feeding.

Case 4

A 38-year-old woman with a history of poliomyelitis was

admitted to the hospital having had dizziness, right ataxia,

and dysphagia. Nystagmus and decreased pain and tem-

perature sensation in the left arm and leg were noted. An

MRI showed right inferodorsolateral medullary infarction.

The lesion was at the middle and lower medullary levels. A

VFSS was performed initially 40 days after the onset of the

stroke. The VFSS showed multiple swallowing, decreased

laryngeal elevation, and difficulty in handling food of thick

consistency. Penetration or aspiration was not detected.

The disability rating scale for swallowing impairment was

2 (mild functional impairment for solid and/or liquid

foods). The initial scale for functional outcomes related to

nutritional route was 3 (oral intake for primary nutrition

and feeding tube secondary) and the follow-up scale was 5

(oral intake only, feeding tube removed, and minimal

texture restriction). Her initial scale for functional outcome

related to nutritional route was relatively good. Nasogastric

tube feeding was not used. Dysphagia gradually resolved

over the following 6 weeks.

Case 5

A 76-year-old man was admitted to the hospital com-

plaining of vertigo, left ataxia, dysphagia, and dysarthria.

Tongue deviation to the right side was detected. An MRI

showed a left paramedian medullary infarction. A VFSS

performed 29 days after the stroke onset showed supra-

glottic penetration, delayed pharyngeal delay and

pharyngeal transit times, and vallecular residue. Penetra-

tion resulted from the premature spillage of boluses into the

pharyngeal cavity and unprotected larynx. However, the

UES opening was not impaired. The disability rating scale

for swallowing impairment was 2 (mild functional

impairment for solid and/or liquid foods). The initial scale

for functional outcomes related to nutritional route was 4

(oral intake only, feeding tube removed, and restricted diet

texture). A nasogastric tube feeding was not used.

Case 6

A 68-year-old man with diabetes mellitus, hypertension,

and ischemic heart disease was admitted to the hospital

because of left ataxia and dysphagia. He exhibited a

positive Horner’s sign, including anhidrosis and left ptosis,

decreased pain and temperature sensation in the right arm

and leg and left side of the face, tongue deviation to the

right side, and a decreased gag reflex. An MRI showed a

left dorsolateral medullary infarction. A VFSS performed

26 days after the onset of the stroke showed multiple

swallowing, after-swallowing aspiration from large pyri-

form sinuses residue, and impaired UES opening. The

disability rating scale for swallowing impairment was 3

(marked disability with moderate aspiration). The initial

scale for functional outcomes related to nutritional route

was 2 (feeding tube for primary nutrition and oral intake

secondary). After the onset of the stroke he underwent

radical subtotal gastrectomy with Roux en Y esopha-

gojejunostomy due to advanced gastric cancer. A feeding

jejunostomy was placed at that time.

Case 7

A 39-year-old man with a history of double valve

replacement due to rheumatic heart disease was transferred

to our department because of aspiration pneumonia. He

complained of dysphagia, hoarseness, right ataxia, motor

weakness in the left arm and leg, and hiccups. A decreased

gag reflex and dyspnea were noted. An MRI showed two

large inferodorsolateral medullary infarctions. The lesions

involved the upper and middle medullary levels. Bilateral

vocal cord palsy was detected on indirect laryngoscopic

examination. A VFSS was performed initially 75 days after

the onset of the stroke. The VFSS displayed penetration,

aspiration, large vallecular and pyriform sinuses residue,

Fig. 2 (A) Brain MRI (T2WI) showed high signal intensity lesion in

left lateral medulla. (B) Brain MRI (DWI) showed bright high signal

intensity lesion in above-mentioned area. (C) VFSS displayed

aspiration, profound pyriform sinuses residue, and impaired opening

of UES. T2WI: T2-weighted image; DWI, diffusion weighted image;

UES, upper esophageal sphincter
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impaired opening of the UES, multiple swallowing,

incomplete epiglottic closure, and delayed pharyngeal

delay time. The disability rating scale for swallowing

impairment was 4 (severe functional impairment with

complete inability to swallow and a consideration of

aspiration or pneumonia). The initial scale for functional

outcomes related to nutritional route was 1 (feeding tube

only and no oral intake) and the follow-up scale was 5 (oral

intake only, feeding tube removed, and minimal texture

restriction). A nasogastric tube feeding was initially used

and the dysphagia gradually resolved over 5 months.

Case 8

A 71-year-old man with atrial fibrillation was transferred to

our department because of aspiration pneumonia. He had

undergone a tracheostomy at a local hospital. He had

dysphagia, left ataxia, generalized motor weakness in all

extremities, decreased pain and temperature sensation in

the right arm and leg, and dyspnea. An MRI showed a large

left inferodorsolateral medullary infarction. An initial

VFSS was performed 37 days after the onset of the stroke.

The VFSS showed penetration, incomplete epiglottic clo-

sure, aspiration from large pyriform sinuses residue,

impaired opening of the UES, multiple swallowing, and

decreased laryngeal elevation. The disability rating scale

for swallowing impairment was 4 (severe functional

impairment with complete inability to swallow, and a

consideration of aspiration or pneumonia). The initial scale

for functional outcomes related to nutritional route was 1

(feeding tube only and no oral intake) and the follow-up

scale was 5 (oral intake only, feeding tube removed, and

minimal texture restriction). Three months after the initial

VFSS we removed the nasogastric tube and he resumed

oral feeding.

Case 9

A 49-year-old woman with hypertension and hyperlipid-

emia was admitted to the hospital with right ataxia, vertigo,

diplopia, dysphagia, and dyspnea. Nystagmus, decreased

pain and temperature sensation in the left arm and leg, and

incomplete right hemiplegia were detected. An MRI

showed a large right inferodorsolateral medullary infarc-

tion. The lesion involved the upper and middle medullary

levels. Indirect laryngoscopic examination showed right

vocal cord palsy. An initial VFSS was performed 32 days

after the onset of the stroke. The VFSS revealed penetra-

tion, aspiration, large vallecular and pyriform sinuses

residue, impaired opening of the UES, multiple swallow-

ing, and a delayed pharyngeal transit time. Esophageal

manometry revealed normal UES pressure and coordina-

tion. The disability rating scale for swallowing impairment

was 4 (severe functional impairment with complete

inability to swallow, and a consideration of aspiration or

pneumonia). The initial scale for functional outcomes

related to nutritional route was 1 (feeding tube only and no

oral intake) and the follow-up scale was 5 (oral intake only,

feeding tube removed, and minimal texture restriction).

The nasogastric tube was used for feeding at first. Ten

weeks later she was able to resume oral feeding.

Results

Our patients included 7 males and 2 females, with a mean

age of 59.9 years. All patients had alert mental status and

mild stroke severity. Nasogastric tubes were used in six

patients initially and removed a mean of 81.8 days after the

onset of the stroke.

The initial VFSS was performed a mean of 33.3 days

after the onset of the stroke. Common VFSS findings in

patients with medullary infarctions were impaired opening

of the UES, multiple swallowing to clear boluses from the

pharynx to the esophagus, increased pyriform sinuses res-

idue, and aspiration from the pyriform sinuses. Seven

patients showed aspiration on VFSS.

Medullary lesions involved the dorsolateral (2 patients),

inferior dorsolateral (5 patients), small midlateral (1 patient),

and paramedian medulla (1 patient). The lesions involved the

upper (4 patients), middle (2 patients), upper and middle (2

patients), and middle and lower medullary levels (1 patient).

The initial disability rating scale for swallowing

impairment was 2 (2 patients), 3 (4 patients), and 4 (3

patients). The scale for functional outcomes related to

nutritional route improved in all patients (from 1 to 5: 5

patients, from 2 to 5: 2 patients, from 3 to 5: 1 patient, and

from 4 to 5: 1 patient). The patients with dorsolateral and

inferior dorsolateral medullary infarctions had impaired

opening of the UES.

UES manometry was performed in only two patients in

our study. The findings of UES manometry were normal UES

pressures and normal UES coordination, suggesting that

pharyngeal weakness was the main cause of dysphagia in our

patients.

Discussion

Transient dysphagia is a common complaint in stroke

patients; however, protracted cases are more commonly

seen when the lesion is in the lower brainstem [18]. Neu-

rophysiologic evidence points to a swallowing center or

CPG for swallowing located in the medullary reticular

formation [19]. Swallowing is a patterned sequence of

motor activity coordinated by bilateral swallowing centers
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in the rostral dorsolateral medulla. Each medullary swal-

lowing center has a dorsal center, located in the nucleus

tractus solitarius (NTS) and surrounding reticular forma-

tion, and a ventral center, located in the lateral reticular

formation above the nucleus ambiguus (NA). The neurons

in the dorsal center process and integrate both cortical and

cranial nerve input and transmit information to the ventral

center. The ventral center coordinates the patterned

sequence of motor activity through projections to the

ipsilateral and contralateral cranial motor nuclei innervat-

ing the muscles involved in swallowing. These two regions

are represented on both sides of the brainstem and are

interconnected extensively so that either side can coordi-

nate the pharyngeal and esophageal phases of swallowing

[20]. Unilateral involvement of the swallowing center can

affect the function of the pharynx and larynx bilaterally

during swallowing. An acute disconnection syndrome

between the two halves of swallowing centers, and prob-

ably even between the NTS and NA, may be important in

producing the bilateral dysfunction in the pharyngeal phase

of swallowing [21].

The opening of the UES depends on the appropriate

relaxation of the cricopharyngeus muscle and movement of

the larynx (upward and forward) during pharyngeal swal-

lowing. The traction forces from contraction of the

thyrohyoid and suprahyoid muscles are the source of the

movement of the larynx; however, the cooperation of other

muscles in the mouth, pharynx, larynx, and esophagus is also

required. This complex sequence is considered to be under

the control of the medullary swallowing center in mammals

[22–24]. When the function of the UES is impaired, food

materials are retained in the pharynx and may be aspirated

into the larynx and trachea. Dysphagia after brainstem stroke

is characterized by pharyngeal dysmotility, pharyngeal

asymmetry, and incomplete relaxation of the UES [25, 26].

Horner et al. [1] reported that pharyngeal dysmotility,

characterized by pharyngeal residue after swallowing, was

significantly associated with the occurrence of aspiration;

however, pharyngeal asymmetry and UES dysfunction were

not. They also stated that brainstem stroke does not predict a

uniform profile of oropharyngeal dysfunction. We found that

aspiration of food material from large pyriform sinuses res-

idue after swallowing and multiple swallowing were

observed on VFSS and might be attributed to impaired UES

opening. Impaired UES opening observed on VFSS may

develop from weak pharyngeal contraction, failure of UES

relaxation, and incoordination between pharyngeal con-

traction and UES relaxation [27]. An esophageal motility

study performed in a patient with superior lateral medullary

syndrome showed that although the UES had a significant

resting tone, the UES failed to relax and contract, and the

striated muscles of the distal pharynx and proximal esoph-

agus failed to contract as part of the swallowing response. It

could be explained anatomically by a selective lesion

involving the neural elements connecting the CPG circuitry

for swallowing in the NTS and the neighboring reticular

formation and the NA region, which serves the striated

muscle of the pharynx, UES, and upper esophagus [12].

Higo et al. [11] investigated the pharyngeal swallowing

function using videomanofluorometry in medullary stroke

patients. UES relaxation did not occur; on the contrary,

UES pressure increased when a bolus arrived at the

hypopharynx. The bolus could not pass through the UES

and finally overflowed to the glottis from the pyriform

sinus. Decreased oropharyngeal and hypopharyngeal

swallowing pressures were also found [11]. UES manom-

etry was performed in only two patients in this study. The

UES pressures were normal and there was normal UES

coordination. Therefore, we suggest that pharyngeal

weakness was the main cause of dysphagia in our patients.

Horner et al. [1] reported that aspiration is significantly

associated with abnormalities of the glossopharyngeal and

vagus nerves. Kim et al. [28] investigated the relationship

between anatomical structure and aspiration and clinical

features which were predictive of aspiration. The presence

of dysphonia, soft palate dysfunction, and facial hypes-

thesia were the predictors of aspiration and they are

anatomically related to the NA, the vagus nerve, and the

nucleus of spinal trigeminal tract [28]. Given these find-

ings, it is not surprising that dysphagia and aspiration are

commonly associated with medullary lesions [29].

Although dysphagia is a common consequence of stroke

in the medulla in general, the lesion location within the

medulla seems to be critical as a determinant of the

occurrence of dysphagia. It is of interest to investigate the

neurologic lesion loci that relate to the dysfunction of the

oral and pharyngeal swallowing mechanisms associated

with aspiration [28]. Previous clinical studies that focused

mainly on dysphagia secondary to medullary lesions were

conducted with some methodologic limitations. They were

studies of single cases or a relatively small number of

patients with multiple lesion loci. The interval between the

onset of stroke and the evaluation of swallowing was not

controlled and, as a consequence, it varied largely among

patients [28]. Although the number of cases was small, our

patients were homogeneous in that the lesion was restricted

to only the medulla oblongata. The UES opening was

impaired in most patients and the lesions were located

mostly in the dorsolateral aspect of the medulla. In this

study, the number of patients with upper medullary, middle

medullary, upper and middle medullary, and middle and

lower medullary level lesions was four, two, two, and one,

respectively. Seven of 9 patients showed aspiration on

VFSS. One patient with middle and lower medullary level

lesions (case 4) did not show penetration or aspiration. Her

initial scale for functional outcome related to nutritional
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route was relatively good compared to the other patients.

The more frequent occurrence of dysphagia with upper

medullary lesions rather than with lower medullary lesions

was a finding consistent with previous studies [7, 30].

Dysphagia in medullary stroke is caused by involvement of

the NA. The NA is more frequently involved in the upper

medulla because lesions are generally thick and tend to

involve the ventral portion of the medulla. The lesions of

the lower medulla usually involve the superficial area and

may spare the more medially located NA [7]. The patient

with a paramedian lesion (case 5) showed penetration

resulting from the premature spillage of boluses into the

pharyngeal cavity and an unprotected larynx. However, the

UES opening was not impaired. It may be attributed to the

sparing of the NA and vagal motor neurons.

Dysphagia in unilateral hemispheric stroke is different

from dysphagia in medullary stroke. In the majority of

patients with unilateral hemispheric stroke, dysphagia

spontaneously resolves within the first 2 weeks [31–33].

The dysphagia in lateral medullary infarction is initially

severe enough to require nonoral feeding but often

improves rapidly, with the patient returning to oral feeding

within 1–2 months after the stroke [28]. Horner et al. [1]

suggested that the incidence of dysphagia in patients with

brainstem stroke was 70%, and after an aggressive program

of aspiration prevention, more than 80% of these patients

resumed full oral nutrition in the long-term follow-up. In

the present study, the interval from stroke onset to the first

VFSS took 33 days on average. Several patients, including

two patients with aspiration pneumonia, were readmitted to

the hospital because of complications or prolonged severe

dysphagia. It took about 2 months to resume oral feeding.

Three months after the onset of the stroke, the nasogastric

tube was removed from six patients with gavage feeding.

Although it is common that dysphagia after medullary

stroke is initially severe, most medullary stroke patients do

not complain of gross motor weakness of the extremities

and are discharged to home early. If a physician does not

know the characteristics of dysphagia associated with

medullary stroke, there can be serious complications and a

poor prognosis for the patient. The characteristics of dys-

phagia observed in medullary stroke patients must be

appreciated. Predicting dysphagia and aspiration may

facilitate early therapeutic intervention and result in good

outcomes. When we take different lesion levels and loci

and their related clinical findings into consideration, we

can predict dysphagia and aspiration. Because severe

dysphagia with serious complications is very common in

medullary infarction, active diagnostic and therapeutic

approaches will be needed in those patients.
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