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ABSTRACT
Aims: To compare demographic and clinical features and their relation to rehabilitation
outcomes in patients impaired swallowing after stroke or traumatic brain injury (TBI), anoxic
brain injury, encephalitis and glioma.
Methods: This retrospective study evaluated the medical records of patients with brain injury
in our university rehabilitation. Patients who received swallowing therapy for 24 sessions (3
days a week for 8 weeks) were included. Swallowing was evaluated with a functional oral
intake scale (FOIS) and videofluoroscopic swallowing study before and after rehabilitation.
Videofluoroscopy images were scored using the Penetration Aspiration Scale (PAS). Functional
status was assessed with the Functional Independence Measure.
Results: The study included 271 patients [stroke: 175 (64.6%); TBI: 58 (21.4%); anoxic brain
injury: 13 (4.8%); glioma: 18 (6.6%); and encephalitis 7 (2.6%)]. Significant improvement was
observed on the FOIS in stroke (pretreatment: 5.9±1.9 vs. posttreatment: 6.1±1.9, p=0.011)
and TBI groups (pretreatment: 5.3±2.4 vs. posttreatment: 5.9±7.0, p=0.007). In both groups,
significant improvements were observed in all three consistencies (solid, pudding, and liquid)
according to PAS after treatment (p<0.05). Stroke patients with the middle cerebral artery
(MCA) and posterior cerebral artery syndromes showed statistically significant improvement
on FOIS. Patients with the MCA syndrome also showed significant improvement in the liquid
score of the PAS.
Conclusions: Swallowing therapy was found effective in improving swallowing functions in
patients with stroke and TBI. In particular, stroke patients with MCA involvement gained more
benefit from treatment.

Introduction
Swallowing is a complex sensorimotor event that involves
both voluntary and involuntary processes. Structures at many
levels from the cerebral cortex to the bulbus within the central
nervous system are involved in swallowing (1). Dysphagia, which
is the medical term for having difficulty swallowing, is common
in patients with a number of neurological disorders. Dysphagia
may even occur secondary to peripheral nervous system lesions,
muscle disorders, and neuromuscular junction disorders (2).
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Neurogenic dysphagia is usually caused by brain damage. It
may lead to lethal complications such as aspiration, pneumonia,
malnutrition, and dehydration (3). The incidence of post-stroke
dysphagia is 30-50% (4). Approximately 27-61% of patients
after traumatic brain injury (TBI) have swallowing disorders due
to cognitive and behavioral problems, loss of neuromuscular
control, intubation, and tracheostomy history (5,6). Patients
with a history of high-grade glioma or encephalitis may also
have neurogenic dysphagia with progressive neurological and
cognitive deficits.
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Before recommending any specific treatment, experienced
physical medicine and rehabilitation specialists and swallowing
therapists should locate and identify the mechanism underlying
the swallowing problem with a comprehensive evaluation.
Various tests can help diagnose swallowing problems.
Videofluoroscopy is the gold-standard method in assessing
swallowing disorders. Fiberoptic endoscopic examination,
ultrasonography, scintigraphy, and pharyngeal manometry
can also be used. Diet modifications, postural maintenance,
compensatory strategies, swallowing maneuvers, exercises,
electrical stimulation, botulinum toxin administration, or surgical
methods are the most common treatment methods of neurogenic
dysphagia (7).
Neurogenic dysphagia rehabilitation is of vital importance in
patients with neurological diseases to provide proper nutrition
and prevent secondary complications. However, there is no
consensus on how treatment will be administered in which
patient group. Although most interventional treatment studies
have been conducted in patients with stroke, rehabilitation
studies of patient groups such as TBI, anoxic brain injury,
glioma, and encephalitis are still not sufficient. The present
study documents the clinical functioning outcomes of patients
with neurogenic dysphagia who have been treated in a tertiary
rehabilitation hospital in Turkey. The aims of this study were 1)
to compare rehabilitation outcomes in patients with stroke and
other acquired brain injuries; 2) to determine the features of
dysphagia according to the vascular area involvement in stroke.

Methods
Study design and participants
In this single-center, retrospective study, we reviewed the
electronic medical records of the patients with acquired brain
injury (ABI) who were admitted to a university rehabilitation
hospital between January 2010-December 2014. All cases
between these dates were examined for inclusion in the study
and patients who had a history of swallowing problems after
brain damage was included. The study protocol was approved
by the Local Ethics Committee (Gülhane Military Medical
Academy, decision no: 1642-63250, date: 04.11.2014).
Demographic data including etiology of brain injury, age at
the time of injury, sex, time since injury, history of aspiration
pneumonia, and history of tracheostomy were collected. Arterial
involvement in patients with stroke was determined using MRI
findings.
Clinical assessment
Functional status was assessed with the Functional
Independence Measure (FIM). The validity and reliability of the
FIM for Turkish stroke survivors was performed by Küçükdeveci
et al. (8). Patients were evaluated with a videofluoroscopic
swallowing study and the functional oral intake scale (FOIS) at

baseline and after completing the rehabilitation program. For the
videofluoroscopic swallowing study, radiopaque was used as a
contrast agent to visualize the bolus. Imaging shots were taken
during the swallow. Swallowing functions were evaluated in three
different consistencies as defined previously by Luchesi et al. (9)
study: liquid, pudding, and solid. The pudding consistency was
prepared according to the recommendation of the manufacturer
of the food thickener used (Nestle thicken-up®). Liquid and
solid consistencies consisted of water and a standard cracker,
respectively. While the patient was sitting in a wheelchair
between the C-arm of the device (Ziehm Imaging, Vario DDD,
Nürnberg, Germany) the patient’s head was positioned on the
midline, facing up. Images were adjusted to include the lips at
the front, the cervical vertebra at the back, the soft palate at
the top, and the C7 vertebra at the bottom. The presence of
penetration-aspiration, degree of penetration-aspiration, and
presence of pharyngeal residue were recorded.
Penetration Aspiration Scale (PAS) was used to determine
the penetration-aspiration severity. The validity and reliability
study of the PAS was conducted for the Turkish population (10).
Obtained images from the video-fluoroscopy were scored using
this scale. The presence of penetration-aspiration, degree of
penetration-aspiration, and presence of pharyngeal residue were
recorded. Material entering the airway and contacting the vocal
folds was defined as penetration; material passing below the
vocal folds was defined as aspiration. In the video-fluoroscopic
swallowing study, aspiration is observed when the bolus
passes through the glottis. Scores on the PAS were evaluated
separately and graded between 1 and 8 (9). The PAS results
were divided into 3 categories: no penetration or aspiration (PAS
1), penetration (PAS 2-5), and aspiration (PAS 6-8). A team
including a physical medicine and rehabilitation specialist and a
swallowing therapist assessed the videofluoroscopic swallowing
study.
The FOIS was used to determine the patient’s functional oral
intake status at 7 levels; level 1 to 3 indicate varying degrees of
non-oral feeding (tube dependency); level 4 or 5 indicates total
oral intake with special preparations, and level 6 or 7 indicate
total oral intake without special preparations (11).
Treatment protocol
All patients received an 8-week swallowing rehabilitation as
part of an inpatient rehabilitation program that was a standard
procedure after brain injury. The therapy was planned 3 days a
week and each session was completed in 45 min. The following
order was followed in line with the patient’s needs and videofluoroscopic study results:
1. Bolus size and consistency modifications,
2. Postural maintenance (informing the patient and family/
caregiver about the importance of optimal posture in terms of
swallowing function),

91

0.083
6.0±2.2 [7 (5-7)]
3.4±3.0 [7 (4-7)]
6 (85.8)
3 (42.9)
0
2 (28.6)
1 (14.3)
2 (28.6)
Encephalitis

FOIS: Functional oral intake status, TBI: Traumatic brain injury, ABI: Anoxic brain injury, SD: Standard deviation

0.317

0.180
5.0±2.7 [7 (5-7)]

6.5±1.4 [7 (6-7)]
6.3±1.4 [7 (6-7)]

4.5±2.9 [7 (5-7)]
10 (76.9)

16 (88.9)
15 (83.3)

7 (53.9)
0

1 (5.6)
1 (5.6)
1 (5.6)
2 (11.1)
Glioma

3 (23.1)
5 (38.5)
ABI

1 (7.7)

0.007

0.011
6.1±1.9 [7 (6-7)]

5.9±7.0 [7 (6-7)]
5.3±2.4 [7 (5-7)]

5.9±1.9 [7 (6-7)]
153 (87.5)

48 (82.7)
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3 (5.2)
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7 (12.1)
16 (27.6)
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11 (6.3)
26 (14.6)
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10 (5.7)

Post-therapy,
n (%)
Pre-therapy, Post-therapy,
n (%)
n (%)
Etiology of
brain injury

Pre-therapy,
n (%)

Post-therapy,
n (%)

Pre-therapy,
n (%)

Total FOIS changes
Oral intake (6-7)
Oral intake (4-5)
Tube dependent (1-3)

FOIS levels of the patients

Table 2. Improvements and comparison of the FOIS according to etiology of brain injury (n=271)

Pre-therapy
mean±SD [median
(Q1-Q3)]

Post-therapy
mean±SD [median
(Q1-Q3)]

63.0 (43-91)
46 (30-80)
38 (28-75)
63 (42-72)
54 (31-71)
30 (17.1)
40 (69.0)
11 (84.6)
1 (5.6)
5 (71.4)
28 (16.0)
20 (34.5)
7 (53.8)
4 (22.2)
4 (57.1)
175
58
13
18
7
Stroke
TBI
ABI
Glioma
Encephalitis

Q1-Q3: 1st and 3rd quartile, TBI: Traumatic brain injury, ABI: Anoxic brain injury, FIM: Functional Independence Measure

Time since injury
(months)
[median (Q1-Q3)]
Sex (female/male),
n (%)
Age [median
(Q1-Q3)]
%
n

Table 2 displays changes in FOIS level of the
patients after a rehabilitation program compared to
baseline. Significant improvement was observed on
the FOIS in patients with stroke (pretreatment: 5.9±1.9

Etiology of
brain injury

The study included 271 patients [mean age:
50.0±20.1 years; male sex: 179 (66.1%); stroke: 175
(64.6%), TBI: 58 (21.4%); ABI: 13 (4.8%); glioma: 18
(6.6%) and encephalitis: 7 (2.6%)]. The demographic
characteristics of the patients are shown in Table 1.
Patients with stroke were older [age, median: 61.0 (50.071.0) years], and the patients with TBI were younger
[age, median: 24.0 (15.0-38.0) years] compared with
the other patients with other etiologies. Patients with ABI
and encephalitis seemed to have more risk of aspiration
pneumonia compared to stroke patients. Sixty-three
of the patients had a history of aspiration pneumonia,
while 28.6% (n=18) of them were tube dependent, and
30.2% (n=19) showed improvement in FOIS outcomes
after the rehabilitation program. Encephalitis was the
leading etiology associated with a history of aspiration
pneumonia (57.1%) and tracheostomy (71.4%).
Patients with ABI had the highest rate of tracheostomy
history (84.6%), and more than half of the patients with
ABI had experienced aspiration pneumonia (53.8%).
Although 35.6% (n=31) of the patients had normal
feeding, 33.3% (n=29) of 87 patients with a history of
tracheostomy use were tube dependent.

Table 1. Demographic features of the patients according to brain injury etiology (n=271)

Results

History of
aspiration
pneumonia, n (%)

All statistical tests were performed using Statistical
Package for the Social Sciences Statistics for Mac
version 20.0 (Armonk, NY: IBM Corp., 2011). The
distributions of continuous variables were determined
using a Kolmogorov-Smirnov test. Nominal data
were displayed as the frequency and percentage.
Continuous data were reported as mean±standard
deviation, median and interquartile range where
appropriate. Categorical data were compared with
the chi-square test. Within-group comparisons were
performed using a paired t-test or Wilcoxon signed-rank
test as appropriate. p<0.05 was considered statistically
significant.

6.0 (2-11.2)
6.5 (3-23.2)
6 (4-41)
8 (3-30)
7 (4-30)

History of
tracheostomy, n
(%)

Statistical Analysis

70 (40.0)/105 (60.0)
12 (20.7)/46 (79.3)
4 (30.8)/9 (69.2)
5 (27.8)/13 (72.2)
1 (14.3)/6 (85.7)

5. Swallowing maneuver (e.g., effortful swallow,
Mendelsohn maneuver).

61.0 (50-71)
24.0 (15-38)
42.0 (32-60)
40.0 (28-54)
42.0 (29-52)

4. Exercise (e.g., range of motion of the lips, jaw,
tongue, hyolaryngeal mobilization, chewing training,
thermal tactile stimulation),

64.6
21.4
4.8
6.6
2.6

Total FIM score
[median (Q1-Q3)]

3. Compensatory strategies (e.g., chin tuck, head
tilt),

p
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vs. posttreatment: 6.1±1.9, p=0.011) and TBI (pretreatment:
5.3±2.4 vs. posttreatment: 5.9±7.0, p=0.007). However,
there were no significant changes in the FOIS in patients
with ABI (pretreatment: 6.3±1.4 vs. posttreatment: 6.5±1.4,
p=0.317), glioma (pretreatment: 4.5±2.9 vs. posttreatment:
5.0±2.7, p=0180, and encephalitis (pretreatment: 3.4±3.0 vs.
posttreatment: 6.0±2.2, p=0.083).

ICA and ACA syndromes did not (Table 4). The only significant
improvement on the PAS was observed in the liquid scores of
patients with MCA syndrome (Table 5).

Discussion

PAS scores of the patients are shown in Table 3. In the stroke
and TBI groups, significant improvements were observed in all
three consistencies (solid-pudding-liquid) after treatment. In the
encephalitis group, a significant increase was observed only in
the solid consistency after treatment.

In this study, data on the change in oral intake and swallowing
dysfunction after swallowing therapy in patients with acquired
brain damage in a tertiary rehabilitation center were examined.
It was concluded that there were significant improvements in
oral intake and aspiration-penetration rates in patients with
stroke and TBI after swallowing therapy, but the changes in ABI,
glioma, and encephalitis groups were not significant. When the
patients with stroke were examined according to their vascular
involvement, it was determined that MCA and PCA syndromes
gave a significant response to the treatment. The results are
valuable because it examines the response to treatment
of different groups of patients with neurological swallowing
disorders and different vascular involvement.

A hundred seventy-five patients with stroke were grouped
according to the artery involvement: 128 (73.1%) with the middle
cerebral artery (MCA), 27 (15.4%) with the posterior cerebral
artery (PCA), 14 (8.0%) with the anterior cerebral artery (ACA),
and 6 (3.4%) with internal carotid artery (ICA) involvement.
Patients with MCA and PCA syndromes showed statistically
significant improvement on the FOIS; however, the patients with

Neurogenic dysphagia is a common cause of mortality in
neurological disorders. However, most studies into neurogenic
dysphagia have focused on patients with stroke (12-15). However,
there is a paucity of evidence indicating the effectiveness the
dysphagia rehabilitation in TBI. Most of the studies involving
patients with TBI consist of heterogeneous patient groups
(16,17). However, patients with stroke and TBI have different

Comparison of the patients who had improvement in FOIS
and those who did not were compared. Patients who showed
an improvement were significantly younger (43.0±19.9 years of
age) than the patients who did not improve (51.7±19.9 years of
age) (p<0.05).

Table 3. PAS assessments of the patients by the videofluoroscopic swallowing study (n=271)
PAS levels of the patients
Liquid

Pudding

Solid

Pre-therapy,
n (%)

Post-therapy,
n (%)

Pre-therapy,
n (%)

Post-therapy,
n (%)

Pre-therapy,
n (%)

Post-therapy,
n (%)

Stroke*
No penetration
Penetration
Aspiration

113 (64.6)
62 (35.4)

120 (68.6)
9 (5.1)
46 (26.3)

155 (88.6)
20 (11.4)
-

155 (88.6)
20 (11.4)
-

146 (83.4)
29 (16.6)

147 (84.0)
3 (1.7)
25 (14.3)

TBI*
No penetration
Penetration
Aspiration

29 (50.0)
29 (50.0)

35 (60.3)
6 (10.3)
17 (29.3)

47 (81.0)
11 (19.0)
-

51 (87.9)
7 (12.1)
-

45 (77.6)
13 (22.4)

49 (84.5)
2 (3.4)
7 (12.1)

ABI
No penetration
Penetration
Aspiration

7 (53.8)
6 (46.2)

7 (53.8)
1 (7.7)
5 (38.5)

8 (61.5)
5 (38.5)
-

9 (69.2)
4 (30.8)
-

7 (53.8)
6 (46.2)

7 (53.8)
2 (15.4)
4 (30.8)

Glioma
No PA
Penetration
Aspiration

11 (61.1)
7 (38.9)

12 (66.7)
6 (33.4)

17 (94.4)
1 (5.6)
-

17 (94.4)
1 (5.6)
-

17 (94.4)
1 (5.6)

17 (94.4)
1 (5.6)

Encephalitis**
No PA
Penetration
Aspiration

2 (28.6)
1 (14.3)
4 (57.1)

2 (28.6)
4 (57.1)
1 (14.3)

7 (100)
-

7 (100)
-

3 (42.9)
4 (57.1)

6 (85.7)
1 (14.3)
-

Etiology of brain injury

*p<0.05 in PAS-liquid, PAS-pudding, and PAS-solid with chi-square test.
**p<0.05 only in PAS-solid with chi-square test.
PAS: Penetration Aspiration Scale, TBI: Traumatic brain injury, ABI: Anoxic brain injury
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characteristics. Stroke survivors are seen at older ages than
patients with TBI, which may explain the FIM scores similar to
the others. While vascular damage due to stroke most often
affects focal areas unilaterally, brain damage in TBI is usually
bilateral and diffuse. Cognitive impairment is more common in
patients with TBI (18). With regard to oropharyngeal damage,
speech problems are more frequent in stroke patients, whereas
delay in pharyngeal peristalsis is more frequent and severe in
patients with TBI (19). In the present study, improvements were
observed in the oral intake and penetration-aspirating rates
of patients with TBI during dysphagia rehabilitation, similar to
patients with stroke. According to our FOIS data, 27.6% of the
patients with TBI were tube dependent, while only 14.6% of
the patients with stroke were tube dependent. Improvement in
functional oral intake was seen in 16.6% of the patients with
stroke and 27.6% of the patients with TBI.

Dysphagia is observed in approximately 26% of patients with
brain tumors (20). The most important factors determining the
frequency and severity of dysphagia are tumor location and size
(21). In the study where Park et al. (22) compared the dysphagia
characteristics of patients with stroke and brain tumors, it was
concluded that patients with brain tumors were not different
from stroke patients in terms of age, lesion location, and degree
of swallowing dysfunction. However, they also reported that
whether the tumor is malignant or benign does not affect the
degree of swallowing dysfunction. In a study comparing the
functional gains in brain tumor and stroke patients after inpatient
rehabilitation, the authors concluded that patients with brain
tumors benefit from treatment similar to stroke patients (23).
Similarly, in the study by Wesling et al. (21), in which changes in
swallowing dysfunction after inpatient rehabilitation between the

Table 4. Improvement and comparison of the FOIS according to vascular area involvement in patients with stroke (n=175)
Vascular area
involvement

Tube dependent
(1-3)

Oral intake (4-5)

Oral intake (6-7)

Total FOIS changes

n (%)

Pretherapy,
n (%)

Posttherapy,
n (%)

Pretherapy,
n (%)

Posttherapy,
n (%)

Pretherapy,
n (%)

Posttherapy,
n (%)

Pre-therapy
mean±SD
[median
(Q1-Q3)]

Post-therapy
mean±SD
[median
(Q1-Q3)]

p

ICA

6 (3.4)

1 (16.7)

1 (16.7)

2 (33.3)

2 (33.3)

3 (50.0)

3 (50.0)

4.5±2.7 [6 (1-7)]

4.6±2.8 [6 (1-7)]

0.317

MCA

128 (73.1) 14 (11)

6 (4.7)

2 (1.6)

2 (1.6)

112 (87.5)

120 (93.8)

6.2±1.6 [7 (1-7)]

6.4±1.4 [7 (1-7)]

0.014

ACA

14 (8.0)

3 (21.4)

2 (14.3)

2 (14.3)

2 (14.3)

9 (64.3)

10 (71.4)

5.0±2.6 [6 (1-7)]

5.0±2.7 [6 (1-7)]

0.317

PCA

27 (15.4)

8 (29.6)

2 (7.4)

4 (14.8)

5 (18.5)

15 (55.6)

20 (74.1)

5.2±2.6 [7 (1-7)]

5.4±2.6 [7 (1-7)]

0.046

FOIS: Functional oral intake status. ICA: Internal carotis artery, MCA: Middle cerebral artery, ACA: Anterior cerebral artery, PCA: Posterior cerebral artery, TBI:
Traumatic brain injury, ABI: Anoxic brain injury

Table 5. PAS assessments of the patients with stroke according to vascular area involvement (n=175)
PAS
Liquid

Pudding

Solid

Pre-therapy, n (%)

Post-therapy, n
(%)

Pre-therapy, n
(%)

Post-therapy, n
(%)

Pre-therapy,
n (%)

Post-therapy,
n (%)

ICA
No penetration
Penetration
Aspiration

2 (33.3)
4 (66.6)

2 (33.3)
4 (66.6)

4 (66.7)
2 (33.3)
-

4 (66.7)
2 (33.3)
-

3 (50.0)
3 (50.0)

4 (66.7)
2 (33.3)

MCA*
No penetration
Penetration
Aspiration

89 (69.5)
39 (30.5)

100 (78.2)
28 (21.8)

120 (93.8)
8 (6.3)
-

120 (93.8)
8 (6.3)
-

112 (87.5)
16 (12.5)

115 (89.8)
13 (10.2)

ACA
No penetration
Penetration
Aspiration

6 (42.9)
8 (57.2)

7 (50.0)
7 (50.0)

10 (71.4)
4 (28.6)
-

10 (71.4)
4 (28.6)
-

10 (71.4)
4 (28.6)

10 (71.4)
4 (28.6)

PCA
No penetration
Penetration
Aspiration

16 (59.3)
11 (40.7)

20 (74.1)
7 (25.9)

21 (77.8)
6 (22.2)
-

21 (77.8)
6 (22.2)
-

21 (77.8)
6 (22.2)

21 (77.8)
6 (22.2)

*p<0.05 only in PAS-liquid with chi-square test.
ICA: Internal carotis artery, MCA: Middle cerebral artery, ACA: Anterior cerebral artery, PCA: Posterior cerebral artery, TBI: Traumatic brain injury, ABI: Anoxic brain
injury, PAS: Penetration Aspiration Scale, PAS: Penetration Aspiration Scale
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two groups were analyzed, no difference was found between the
two groups. In the present study, contrasting with the previous
studies, desired gains could not be obtained after treatment in
patients with brain tumors. The reason for this finding may be
that the cognitive functions of the patients in our study were
worse, or the lesion location and size were different compared
to other studies.

and PCA involvement. As expected, the aspiration of liquids
was evident in all stroke patients. However, the most tolerable
consistency was pudding for all post-stroke examinations. There
was a significant gain after swallowing rehabilitation in patients
with MCA or PCA involvement according to the functional oral
outcomes due to the major artery of swallowing areas nourished
by these vessels.

Dysphagia is common in patients with encephalitis,
especially in the presence of brainstem involvement (24).
Dysphagia causes both deteriorations in quality of life and
vital complications such as aspiration pneumonia. There are
not enough studies on the importance of swallowing therapy
for treating dysphagia in patients with encephalitis (25). In this
study, only the change in PAS-fluid values was found to be
significant after swallowing therapy.

There were several limitations in this study. Firstly, the study
was in a retrospective design and lacked a control group that
did not receive swallowing therapy. Therefore, the potential
influence of spontaneous recovery on results could not be
measured. However, it is unethical to leave patients without
treatment while swallowing treatment is available. Secondly, the
number of patients with ABI, encephalitis, and brain tumors was
small compared with the group of stroke patients. Also, the lack
of data on cognitive performance which is associated with the
swallowing function is considered another limitation. Among the
notable strengths are the large number of patients overall and
the inclusion of different etiologies of brain injury.

Although there are different types of dysphagia treatment in
the literature, swallowing rehabilitation is an effective method
for patients with neurogenic dysphagia. Since swallowing has
a complex physiology, only a single exercise or maneuver is
not sufficient to rehabilitate the swallowing dysfunction (26).
For this, it is necessary to understand patients’ swallowing
dysfunction correctly and to determine appropriate strategies. In
the present study, swallowing therapy (3 days a week, 8 weeks,
24 sessions) was implemented in line with the patient’s needs
and video-fluoroscopic study results. Bolus size and consistency
modifications, postural maintenance, compensatory strategies
(e.g., chin tuck, head tilt), exercises (e.g., range of motion of the
lips, jaw, tongue, hyolaryngeal mobilization, chewing training),
and swallowing maneuver (effortful swallow, Mendelsohn
maneuver) were applied in treatment. Our outcomes showed
that the tube dependency and oral feeding restrictions decreased
after therapy in all patients, but improvement rates in patients
with stroke and TBI were most pronounced.
Different central nervous system regions from the cerebral
cortex to the medulla oblongata affect swallowing physiology.
The cerebrum is responsible for cognition and coordination
as well as oral chewing and peristalsis. The brain stem is
responsible for pharyngeal swallowing, laryngeal elevation,
glottic closure, and cricopharyngeal relaxation. Within the
cortex, lesions of the insula, the frontal operculum, and the
primary sensorimotor cortex are most commonly associated
with swallowing dysfunction. Kim et al. (27) investigated
the patterns of post-stroke swallowing difficulties according
to the vascular territories involved in the stroke and found
that territorial anterior infarcts are more related to oral phase
dysfunction whereas territorial posterior infarcts are more
related to pharyngeal dysfunction. In the present study when
the patients with stroke were examined separately according to
the vascular area involvement, videoflouroscopic examinations
showed that aspiration levels were higher in the patients with
ICA and ACA involvement compared to patients with MCA

Conclusion
Swallowing therapy is an important part of rehabilitation in
patients with neurogenic dysphagia after ABI. To our knowledge,
this is the first study among Turkish patients who showed the
efficacy of swallowing therapy in different etiologies of ABI. The
outcomes were overall better for patients with TBI and stroke,
and the patients with stroke with MCA and PCA involvement
gained more benefit from the treatment.
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