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Objective: Dysphagia is a common symptom of stroke and affects 23-50% of such patients. In addition, bulbar in-
volvement, which causes dysphagia, is the primary initial symptom in approximately 25-30% of amyotrophic lateral
sclerosis (ALS) patients. The purpose of this study was to compare patterns of swallowing difficulties in stroke and
ALS patients.

Methods: We retrospectively recruited 84 ALS patients with dysphagia and 294 stroke patients with dysphagia be-
tween January 2017 and December 2019. Swallowing processes were reviewed by videofluoroscopic swallowing stud-
ies (VESSs). The presence of oral residues and oral transit times (OTTs) were measured in the oral phase, and the
presence of penetration and aspiration and residues in valleculae or pyriform sinuses were evaluated. Statistical
analysis was performed using SPSS 25.0 and comparisons using the Chi-square test.

Results: ALS patients more frequently had delayed OTTs and oral residues than stroke patients, and stroke patients
more frequently experienced aspiration and had delayed thin liquid pharyngeal transit times (PTTs). However, no
significant intergroup difference was observed for the presence of penetration, residues in valleculae or pyriform si-
nuses, or thick liquid PTTs.

Conclusion: The study shows that ALS patients exhibit slower food processing in the oral cavity and more sig-
nificant bulbar muscle weakness than stroke patients. On the other hand, stroke patients had greater thin liquid as-
piration rates than ALS patients. These findings should be considered when choosing treatments for ALS and stroke.

(KDS 2022;12:105-114)
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INTRODUCTION

Dysphagia is a common symptom of stroke, affecting
23-50% of stroke patients'. In addition, dysphagia after
stroke increases the risk of pulmonary infection, with
a threefold increased risk of patient mortality”™.

Dysphagia after stroke has a sevenfold increased risk
of aspiration pneumonia and can be an independent
predictor of mortality'. Swallowing problems in stroke
patients are due to lesions affecting the corticobulbar
tracts or ventral bulbar region. Furthermore, some
evidence indicates that the swallowing center exists in
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the medullary reticular formation, and the associa-
tion with brainstem diseases causes dysmotility in the
pharyngeal phase of swallowing>®.

Amyotrophic lateral sclerosis (ALS) is a neurodege-
nerative disorder characterized by progressive loss of
upper and lower motor neurons in the brainstem,
spinal cord, and motor cortex . Initial symptoms of
ALS include muscle weakness, muscle stiffness, and
dysarthria to dysphagia. When symptoms begin in the
arms or legs, it is defined as “spinal onset” ALS, and
when patients first notice dysarthria or dysphagia, it
is defined as “bulbar onset” ALS. Dysphagia is a
common symptom in ALS patients and is caused by
involvement of bulbar motor neurons, especially in
bulbar onset ALS patients. Bulbar involvement, which
causes dysarthria, dysphonia, and dysphagia, is the
primary initial symptom in approximately 25-30% of
ALS patients. Also, nearly 80% of patients show bulbar
involvement in later stage of ALS, regardless of type’.
Dysphagia appears when the progressive loss of
motor neurons exceeds their capacity to relieve the
swallowing symptoms and refers to involvement of
motor neurons in the brainstem that innervates the
muscles of the face, tongue, pharynx, and larynx'®.
Dysphagia in ALS patients increases the risk of
respiratory failure, aspiration pneumonia, dehydration,
and mortality'’. However, this symptom can be
underestimated due to progressive adaptation to the
slow deterioration of bulbar function'?. Early recogni-
tion of dysphagia is important for administering ade-
quate therapy, and a therapeutic target is important
for effective treatment.

In several previous studies, the characteristics of
dysphagia in stroke patients were associated with the
location of the stroke lesion. Swallowing problems
are common in middle cerebral artery (MCA) strokes
as well as brainstem strokes™'. In addition, left
cortical stroke tends to be associated with oral
dysfunction and right cortical stroke with pharyngeal
dysfunction”. Kim et al.'® compared territorial ante-
rior infarcts (TAls), territorial posterior infarctions
(TPIs), and white matter disease (WMD) and found
that TAIs are more relevant to oral phase dysfunction,
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while TPIs are associated with pharyngeal dysfunc-
tion.

Furthermore, previous research has been conducted
regarding dysphagia in ALS patients. Solazzo et al.'?
revealed characteristics of swallowing problems in
ALS patients using videofluoroscopic swallowing
study (VESS), which showed increase in pharyngeal
contraction time and residual pressure after relaxa-
tion of the upper esophageal sphincter (UES). In
addition, a study using VFSS revealed that bulbar
onset ALS patients showed more significant dysfunc-
tion than spinal onset ALS in the oral phase’.

As mentioned above, the relationships between
stroke lesions and characteristics of dysphagia have
been reported. However, to the best of our knowledge,
characteristics of swallowing problems have not been
compared between stroke and ALS patients. If the
characteristics of dysphagia are dissimilar in the two
patient groups, the treatment strategy should be
different.

Accordingly, in the present study, differences of
dysphagia characteristics in the oral phase and
pharyngeal phase between stroke and ALS patients
were identified using VFSS. Furthermore, brainstem
stroke and ALS patients were compared to discover
dysphagia characteristics due to the association of
brainstem diseases.

In addition, because there were the differences in
dysphagia for each type of stroke and ALS, we
investigated the characteristics of each type of ALS
(bulbar/spinal onset ALS) and compared them by type
of stroke (brainstem lesion/other brain area lesion)'®".

MATERIALS AND METHODS

1. Subjects

The electronic medical records of VFSS examinations
were reviewed retrospectively. We retrospectively sear-
ched for patients complaining of swallowing diffi-
culties due to stroke or ALS between January 2017
and December 2019. The study inclusion criteria were
(1) first-ever ischemic stroke confirmed using mag-
netic resonance imaging (MRI) or hemorrhagic stroke
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confirmed using computed tomography (CT), (2) swa-
llowing difficulty and/or signs of aspiration after
stroke onset, (3) evaluated using VFSS, and (4) >20
years of age at VFSS examination. Exclusion criteria
for stroke patients were (1) poor head and neck
control, (2) recurrent infarction or hemorrhage, (3)
poor cognitive status causing inability to obey
commands for the VESS, and (4) medical illness due
to aspiration pneumonia.

In addition, the study inclusion criteria for ALS
patients were (1) definite or probable ALS according
to the El Escorial World Federation of Neurology
criteria, presenting with swallowing difficulty and/or
signs of aspiration at time of first diagnosis, (2)
evaluated using VESS, and (3) >20 years of age at
VEFSS examination. Exclusion criteria for ALS patients
included poor head and neck control and medical
illness due to aspiration pneumonia.

Between January 2017 and December 2019, 294
stroke patients and 84 ALS patients were identified
for this study. Approval was obtained from the
Institutional Review Board of Hanyang University
Hospital (approval No. 2020-07-039-004).

2. VFSS

VFSS was performed using the modified Logemann
protocol'®. Patients were seated, fluoroscopic video
were recorded in the lateral projection, and images
were stored. For screening the presence of liquid
aspiration, 2 ml of thin liquid containing barium
solution was swallowed. If there was massive aspira-
tion of the thin liquid, the evaluation was stopped. If
aspiration of thin liquid was not massive or no
aspiration occurred, further evaluation was continued
with 5 ml each of thin liquid and thick liquid.

Two physiatrists analyzed the swallowing process
in the oral and pharyngeal phases. In the oral phase,
presence of oral residue and oral transit time (OTT)
were evaluated. OTT is defined as the time from onset
of bolus movement in the mouth until the bolus
reaches the point at which the lower rim of the
mandible passes the tongue base. Oral residue was
defined as greater than 10% of the bolus remaining
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in the oral cavity””. More than 1.5 seconds of OTT was
defined as delayed oral phase®. In the pharyngeal
phase, the presence of residue in the valleculae and
pyriform sinus, presence of penetration and aspiration,
and pharyngeal transit time (PTT) were assessed.
Residues in the valleculae and pyriformis sinus was
measured as the ratio of residue area divided by the
area of the valleculae and pyriformis sinus, respec-
tively”’. The presence of residues in valleculae and
pyriform sinus was defined as when the residues were
greater than 10%'°. PTT is defined as the time from
the onset of pharyngeal entry, where the leading edge
of the bolus has reached the anterior border of the
vertical ramus of the mandible to the end of the
pharyngeal exit where the trailing edge of the bolus
had passed the superior border of the UES™.

3. Statistical analysis

Statistical analysis was performed using SPSS 25.0
for Windows version 25.0 (IBM, Armonk, NY, USA).
This study analyzed differences in dysphagia charac-
teristics between stroke and ALS patients. The Chi-
square test was used to compare the contents of oral
and pharyngeal phases between the two groups.
Statistical significance was set at P=0.05.

RESULTS

The study included 294 stroke patients and 84 ALS
patients. The age of stroke patients ranged from
20-94 years, with a mean age of 66.4 years. Mean
duration of disease was 100.6 days. The stroke group
included 69 (29.4%) patients with tube feeding and
225 (70.6%) patients with oral feeding. The stroke
group included 122 (41.5%) patients with ischemic
stroke and 172 (58.5%) with hemorrhagic stroke. In
addition, this group was classified based on the
location of the stroke lesion (brainstem involved or
not); 34 (11.5%) patients had brainstem involvement.
The age of ALS patients ranged from 23-79 vyears,
with a mean age of 59.1 years. Mean duration of
disease was 1168.5 days. The ALS group included 10
(11.9%) patients with tube feeding and 74 (88.1%)
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patients with oral feeding. The ALS group included 31
(36.9%) patients with bulbar-type ALS and 53 (63.1%)
with spinal-type ALS.(Table 1)

In stroke patients, 294 ingested the 2 ml of thin
liquid. However, 30 patients showed massive aspiration
of 2 ml of thin liquid and could not be evaluated using
thick liquid. However, all 84 ALS patients could be
examined using thick liquid without massive aspira-
tion of thin liquid.

1. Differences in the oral phase of the
swallowing process

Among the 294 stroke patients, 80 (27.2%) showed
delayed OTT. Among the 84 ALS patients, 33 (39.2%)
showed delayed OTT. More frequent delay of OTT
was observed in the ALS group (P=0.033).

In addition, excessive oral residue was observed
most frequently in the ALS group (P=0.027). Among
294 stroke patients, 206 (70.0%) showed the presence
of oral residue. Among the 84 ALS patients, 69 (82.1%)
showed the presence of oral residue.(Table 2) However,
when comparing brainstem stroke and ALS patients,
differences were not prominent in OTT (P=0.188) and
oral residue (P=0.292).(Table 3) In addition, when
comparing each type of stroke (brainstem lesion/other
brain area lesion) with each type of ALS (bulbar/spinal
onset ALS), more prominent oral phase delay was
noted in bulbar ALS than in stroke of brainstem lesion
and stroke of other brain area lesion (P<0.01).(Table
3)

Table 1. Demographic and clinical characteristics of study par-
ticipants.

Stroke ALS

Variable (n=294) (n=84)

Age (mean%SD), y 66.4+14.72 59.1+£12.17
Range, y 20-94 23-79

Sex (m/f), n 166/128 35/49

Type of feeding (tube/oral), n 69/225 10/74

Duration of disease (mean), days 100.6 1168.5

Stroke type (ischemic/hemorrhagic), n  121/173

Site of stroke 34/260
(brainstem/non-brainstem), n

ALS type (bulbar/spinal), n 31/53

SD: standard deviation, ALS: amyotrophic lateral sclerosis.
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These findings are suggestive of more frequent
dysfunction of the oral phase in ALS patients than
stroke patients; however, brainstem stroke patients
had similar characteristics to ALS patients in the oral
phase. Considering subgroup analysis, bulbar ALS had
more prominent oral phase dysfunction compared to
each type of stroke.

2. Differences in the pharyngeal phase of the
swallowing process

Significant difference was not observed in valle-
culae residue (P=0.445) or pyriform sinus residue
(P=0.171) between the two groups. However, more
frequent delay of PTT existed in the stroke group,
especially for swallowing of thin liquid (P<0.01).
Among the 294 stroke patients, 96 (32.7%) showed
delayed PTT with thin liquid. Among the 84 ALS
patients, 10 (11.9%) showed delayed PTT with thin
liquid.

Regarding PTT with thick liquid, statistically signi-
ficant difference was not observed between the two
groups. However, stroke patients tended to have de-
layed PTT with thick liquid (P=0.096).(Table 4)

Similar findings were observed in brainstem stroke
and ALS patients. Statistically significant difference
was not observed between the two groups regarding
valleculae residue (P=0.389), pyriform sinus residue
(P=0.291), and delayed PTT with thick liquid (P=0.087).
However, more frequent delay of PTT with thin liquid
was observed in patients with brainstem stroke (P<
0.01).(Table 5) In addition, when comparing each type
of stroke (brainstem lesion/other brain area lesion)
with each type of ALS (bulbar/spinal onset ALS), more

Table 2. Oral phase dysfunctions in each group.

Stroke (n=294) ALS (n=84) P-value

OTT 0.033*
Intact 214 (72.8%) 51 (60.8%)
Delayed 80 (27.2%) 33 (39.2%)

Oral residue 0.027*
None 88 (30.0%) 15 (17.9%)

206 (70.0%) 69 (82.1%)

Present

*P-value<0.05.
OTT: oral transit time, ALS: amyotrophic lateral sclerosis.
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Table 3. Oral phase dysfunctions in subgroups.

Stroke (n=294)

All ALS Bulbar ALS Spinal ALS
Brainstem lesion Other brain area lesion (n=84) (n=31) (n=53)
(n=34) (n=260)
OTT
Intact 25 (73.5%)" 189 (72.7%)" 51 (60.8%) 14 (45.2%) 37 (70.0%)
Delayed 9 (26.5%)" 71 (27.3%)" 33 (39.2%) 17 (54.8%) 16 (30.0%)
Oral residue
None 9 (26.5%)" 79 (30.4%)" 15 (17.9%) 1 (3.3%) 14 (26.4%)
Present 25 (73.5%)" 181 (69.6%)" 69 (82.1%) 30 (96.7%) 39 (73.6%)

TSignificant difference compared to bulbar ALS group (P<0.05).

ALS: amyotrophic lateral sclerosis, OTT: oral transit time.

Table 4. Pharyngeal phase dysfunctions in each group.

Stroke (n=294) ALS (n=84) P-value

PTT with thin liquid <0.01™*
Intact 198 (67.3%) 74 (88.0%)
Delayed 96 (32.7%) 10 (12.0%)
PTT with thick liquid 0.096
Intact 204 (77.3%) 72 (85.7%)
Delayed 60 (22.7%) 12 (14.3%)
Vallecula residue 0.445
None 62 (21.1%) 21 (25.0%)
Present 232 (78.9%) 63 (75.0%)
Pyriform sinus residue 0.171
None 102 (34.7%) 36 (42.9%)
Present 192 (65.3%) 48 (57.1%)

*P-value<0.01.
ALS: amyotrophic lateral sclerosis, PTT: pharyngeal transit time.

delayed PTT with thin liquid was observed in brain-
stem stroke compared to bulbar ALS (P=0.03). Each
type of stroke (brainstem lesion/other brain area
lesion) had more prominent delayed PTT with thin
liquid compared to spinal ALS (P<0.01 and P<0.01)
and PTT with thick liquid compared to spinal ALS (P<
0.01 and P=0.038). In addition, more prominent py-
riform sinus residue was shown in stroke of other brain
area lesion compared to spinal ALS (P=0.029).(Table 5)

3. Penetration and aspiration rates

The frequency of penetration with thin (P=0.274)
and thick liquid (P=0.243) and aspiration with thick
liquid (P=0.311) were not significantly different between
the two groups. However, stroke patients showed more
frequent aspiration with thin liquid compared with ALS

patients (P=0.026).(Table 6)

However, comparing brainstem stroke and ALS
patients, significant difference was not observed even in
aspiration with thin liquid (P=0.073). In addition, each
type of stroke had more prominent aspiration of thin
liquid (P=0.023, P=0.015) and aspiration of thick liquid
compared to spinal ALS (P=0.023, P=0.018).(Table 7)

DISCUSSION

The characteristics and mechanisms of swallowing
problems in stroke and ALS patients have been
identified in many studies. However, to the best of
our knowledge, the present study is the first in which
the swallowing problem characteristics were compa-
red in stroke and ALS patients. The results of this
study showed that ALS patients had more frequent
oral residue and delayed OTT, indicating more
frequent dysfunction of the oral phase in ALS pa-
tients. Stroke patients had more frequent aspiration
with thin liquid and tended to have delayed PTT with
thick liquid. Fig. 1 depicts representative examples of
an ALS patient who has oral residue and delayed OTT
and a stroke patient who had thin liquid aspiration.
However, significant difference was not observed in
vallecula residue or pyriform sinus residue. These
findings show that ALS patients had delayed food
processing, especially in the oral cavity, and had
more significant bulbar muscle weakness compared
with stroke patients. In addition, stroke patients had

more severe pharyngeal dysfunction, indicating
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Stroke (n=294)

All ALS Bulbar ALS Spinal ALS
Brainstem lesion Other brain area lesion (n=84) (n=31) (n=53)

(n=34) (n=260)

PTT with thin liquid

Intact 19 (55.9%) T 1111 179 (68.8%)" " 74 (88.0%) 25 (80.6%) 49 (92.4%)

Delayed 15 44.1%) T T 111 81 312"t 10 (12.0%) 6 (19.4%) 4 (7.6%)
PTT with thick liquid

Intact 19 (70.4%)" " 185 (78.1%) " 72 (85.7%) 24 (77.4%) 48 (90.6%)

Delayed 8 (29.6%)" " 52 21.9%" " 12 (14.3%) 7 (23.6%) 5 (9.4%)
Vallecula residue

None 6 (17.6%) 56 (21.5%) 21 (25.0%) 3 (9.7%) 18 (34.0%)

Present 28 (82.4%) 204 (78.5%) 63 (75.0%) 28 (90.3%) 35 (66.0%)
Pyriform sinus residue

None 11 (32.4%) 91 35.0%)" " 36 (42.9%) 9 (29.0%) 27 (51.0%)

Present 23 (67.6%) 169 (65.0%" " 48 (57.1%) 22 (71.0%) 26 (49.0%)

" Significant difference compared to bulbar ALS group (P<0.05).
HSignificant difference compared to spinal ALS group (P<0.05).
TTTSignificant difference compared to all ALS group (P<0.05).
ALS: amyotrophic lateral sclerosis, PTT: pharyngeal transit time.

Table 6. Presence of penetration and aspiration.

Stroke (n=294) ALS (n=84) P-value

Penetration (thin liquid) 0.274
None 67 (22.8%) 24 (28.6%)

Present 227 (77.2%) 60 (71.4%)
Penetration (thick liquid) 0.243

None 145 (54.9%) 40 (47.6%)

Present 119 (45.1%) 44 (52.4%)
Aspiration (thin liquid) 0.026*

None 138 (46.9%) 51 (60.7%)

Present 156 (53.1%) 33 (39.3%)
Aspiration (thick liquid) 0.311

None 203 (76.9%) 69 (82.1%)

Present 61 (23.1%) 15 (17.9%)

*P-value<0.05.
ALS: amyotrophic lateral sclerosis.

greater pharyngeal muscle weakness.

Furthermore, the differences of swallowing charac-
teristics between brainstem stroke and ALS patients
were analyzed because the brainstem is the swallowing
center, especially the medullary reticular formation,
and is associated with dysmotility in the pharynx. The
dysfunctions of the oral phase were similar between
brainstem stroke and ALS subjects. However, more
prominent dysfunctions of the pharyngeal phase were
noted in brainstem stroke. These findings revealed
that brainstem stroke had more prominent oral phase
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dysfunction than stroke of other brain areas. A study
revealed that the trigeminal nucleus and reticular
formation in the brainstem contain the oral phase
pattern-generating neural circuitry”. On the basis of
the above study, we posited that oral phase dysfunc-
tion was more common in brainstem stroke patients,
similar to ALS patients, than other patients experien-
cing stroke in other brain areas.

In addition, we compared each type of stroke
(brainstem lesion/other brain area lesion) with each
type of ALS (bulbar/spinal onset ALS) because the
characteristics of dysphagia vary by location of stroke

1617 1n subgroup analysis,

lesion and type of ALS
bulbar ALS had more prominent oral phase dysfunction
compared to each type of stroke. However, each type
of stroke had more prominent pharyngeal dysfunction
compared to each type of ALS, particularly in spinal
ALS patients. Therefore, this study revealed that ALS
patients had more prominent oral phase dysfunction,
particularly in bulbar ALS patients, than stroke
patients. Also, stroke patients had more prominent
pharyngeal phase dysfunctions than ALS patients,
especially than spinal ALS patients.

Several studies have identified the mechanism of
dysphagia in stroke patients. A study revealed that
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Table 7. Presence of penetration and aspiration in subgroups.

Stroke (n=294)

All ALS Bulbar ALS Spinal ALS
Brainstem lesion Other brain area lesion (n=84) (n=31) (n=53)
(n=34) (n=260)
Penetration (thin liquid)
None 7 (20.6%) 60 (23.1%) 24 (28.6%) 9 (29.0%) 15 (28.3%)

Present 27 (79.4%)
Penetration (thick liquid)

None 14 (51.9%)

Present 13 (48.1%)
Aspiration (thin liquid)

None 14 (411977

Present 20 (58.9%)4r T
Aspiration (thick liquid)

None 19 (70.3%)" "

Present 8 (29.7%""

200 (76.9%)

131 (55.2%)
106 (44.8%)

124 (47.79%)" "
136 52.3%) 1"

184 (77.6%)" "
53 (22.4% "1

60 (71.4%) 22 (71.0%) 38 (71.7%)
40 (47.6%)

44 (52.4%)

14 (45.2%)
17 (54.8%)

26 (49.1%)
27 (50.9%)

51 (60.7%)
33 (39.3%)

16 (51.6%)
15 (48.4%)

35 (66.0%)
18 (34.0%)

69 (82.1%)
15 (17.9%)

21 (67.7%)
10 (32.3%)

48 (90.6%)
5 (9.4%)

T Significant difference compared to spinal ALS group (P<0.05).
ALS: amyotrophic lateral sclerosis.

cerebral lesions interrupt bolus movement and
voluntary control of mastication during the oral
phase, and cortical lesions involving the precentral
gyrus can produce impairment in lip, facial, tongue,
and pharyngeal muscles. Daniels et al.?* used the
anatomic model of swallowing function and found
that the neural mechanisms that mediate lingual
coordination might be independent of the neural
systems that mediate buccofacial, limb, and speech
functions. In addition, they showed the anterior
insula to be connected to the primary and supple-
mentary motor cortices, the ventroposterior medial
nucleus of the thalamus, and to the nucleus tracus
solitaries, and a lesion in the anterior insula can
disrupt these connections and produce dysphagia.
In addition, the characteristics of dysphagia in stroke

Fig. 1. A representative example
of VFSS findings of ALS and stroke
patients. The ALS patient (left side)
has oral residue and delayed OTT.
The stroke patient (right side) has
aspiration of thin liquid.

patients were different depending on the location of
the stroke lesion. Kim et al.'® compared the anterior
infarction group, posterior infarction group, and
white matter disease group and showed that the
posterior infarction group was associated more
highly with pharyngeal dysfunction. Considering the
results of above studies, dysphagia of stroke patients
can be considered as a result of various brain
structure lesions.

In addition, the characteristics and mechanisms of
dysphagia in ALS patients have been reported.
Solazzo et al.'* found that increased pressure of the
UES is a characteristic of swallowing problems in ALS
patients. Also, dysphagia of ALS is the result of mixed
type because it involves both the central motor
neuron and the second motor neuron located in the
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motor nuclei of the brainstem. Also, hyposthenia can
be present with atrophy of the tongue and facial
muscles, particularly in bulbar onset ALS patients®.
We thought this is why ALS patients in this study have
more severe oral phase dysfunction than stroke
patients. Especially in bulbar ALS patients, the weakness
of the tongue and facial muscles can be initial
symptoms and lead to the oral phase dysfunction, and
nearly 80% of patients show bulbar involvement in
later stage of ALS, regardless of type’. As mentioned
above, the characteristics and mechanisms of
dysphagia in each stroke and ALS have been studied,
but no study has compared the characteristics of
swallowing difficulties in stroke and ALS patients.
Treatments for dysphagia have been described in
several studies and include texture-modified diets,
medications, non-oral feeding, general dysphagia
therapy, physical and olfactory stimulation, postural
change, enhancing preswallow sensory input, voluntary

27
. Furthermore,

swallow maneuvers, and exercise™
surface electromyographic feedback can be used for
treatment of stroke patients with chronic dysphagia.
In a previous study, patients suffering from dysphagia
after stroke were treated for swallowing problems
with surface electromyography as biofeedback with
normal exercise and experienced superior results to
standard therapy for swallowing disorders®. For ALS
patients, the goals for treating swallowing problems
are to maximize function and safety through the use
of compensatory strategies, energy conservation, and
patient and caregiver education and counseling®.

Although treatment of dysphagia should be based
on the individualized pattern of dysphagia, physicians
can focus on the oromotor process in ALS patients
and the pharyngeal process in stroke patients,
considering the results of this study. If these treatment
methods are established, rehabilitation strategies and
other treatment methods can be more effective. Based
on the present research findings, further studies are
necessary to determine how to focus treatment of
dysphagia of ALS and stroke patients.
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1. Study limitations

The present study had several limitations. First, the
sample sizes of the groups differed due to the
different prevalence rates of the diseases. In addition,
this was a retrospective study based on electronic
medical records. If further prospective studies can be
conducted, the groups can be paired at a 1:1 ratio,
and comparison of the groups can be more
meaningful. However, compared with other studies
for dysphagia, the sample size in the present study
was large. In particular, ALS is a rare motor neuron
disease, and our sample size in the ALS group was
particularly large compared with other studies.
Second, stroke patients were not classified based on
affected site, with the exception of brainstem
involvement. In some studies, the characteristics of
dysphagia were reportedly different based on lesion

1630 1 further studies in which stroke and ALS are

site
compared, classification of stroke type (ischemic,
stroke), and stroke lesion site (anterior, posterior,
left, and right) should be performed. Third, we could
not apply the disease severity scale of ALS in this
study. The characteristics of dysphagia in ALS patients
are heterogeneous according to disease severity.
However, we used the Revised ALS Functional Rating
Scale (ALSFRS-R) only in outpatients for identifying

the indications of hospitalization.

CONCLUSION

Dysphagia is a common symptom in stroke and ALS
patients, and treatment is important because dyspha-
gia has a significant impact on nutrition, other me-
dical conditions, and quality of life. In the present
study, dysphagia in stroke and ALS patients was
different. Stroke patients had more frequent pharyngeal
dysfunction, while ALS patients had more frequent
oral dysfunction, especially in bulbar ALS patients.
Because pathophysiology differs by disease, these
findings were expected. Thus, in treatment of
dysphagia in stroke or ALS patients, these differences
should be determined along with the rehabilitation
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method of focus by patient group.
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