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Alterations in the Swallowing Function According
to the Severity of Obstructive Sleep Apnea
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Objective: Obstructive sleep apnea syndrome (OSAS) is a sleep-related breathing disorder that can have a significant
impact on the quality of life. According to recent studies, some OSAS patients exhibit swallowing abnormalities,
such as the premature entry of food into the hypopharynx, and laryngeal penetration. We aimed to evaluate the
swallowing function of OSAS patients and compare swallowing-related parameters between OSAS severity groups
through a video fluoroscopic swallowing study (VFSS).
Methods: Ninety-two participants with a symptom of snoring were enrolled in this retrospective study. Eighty-four
participants were diagnosed with OSAS by polysomnography. The subjects were evaluated using the apnea-hypopnea index (AHI) and divided into four groups, namely non-OSAS, mild, moderate, and severe OSAS. Since all patients reported choking symptoms, they underwent VFSS and were evaluated for penetration or aspiration. The temporal parameters evaluated were oral transit time, pharyngeal transit time, and pharyngeal delay time. The movement parameters assessed were the distance, duration, and velocity of laryngeal elevation (LE).
Results: Penetration was detected in six OSAS patients, but aspiration was not observed in any patient. Seventy-four
patients showed vallecular and pyriform sinus residue, although the amount was not significantly large. There was
no significant difference in any of the temporal parameters between the groups except pharyngeal transit time with
10 ml of yogurt. In the Pearson’s correlation and multivariate linear regression analysis, LE distance and LE velocity, both correlated with AHI scores with 5 ml of liquid, 10 ml of liquid, and 10 ml of yogurt, respectively.
Conclusion: Severe OSAS patients showed longer and faster hyolaryngeal movement while swallowing, which may be
a compensatory movement to prevent penetration or aspiration. (JKDS 2022;12:14-23)
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INTRODUCTION

swallowing reflex compared to healthy controls

.

Although these studies measured food residues and
Obstructive sleep apnea syndrome (OSAS) is a

laryngeal penetration, they did not measure swallowing

sleep-related breathing disorder characterized by

dysfunction quantitatively. Various temporospatial pa-

intermittent episodes of upper airway obstruction

rameters, such as laryngeal elevation (LE), oral transit

causing breathing cessation (apnea) or airflow

time (OTT), pharyngeal transit time (PTT), and phary-

1

reduction (hypopnea) during sleep . OSAS is a public

ngeal delay time (PDT) can be measured using VFSS.

health issue associated with cardiovascular and

In the current study, we measured the time taken by

2,3

food boluses to travel from the oral cavity to the

neurobehavioral impairments .
Respiration and swallowing rely on the same tract.

pharynx, and the degree of LE as an index of

Coordinated activity between respiration and swa-

swallowing in OSAS patients. We hypothesized that LE

llowing is necessary for adequate ventilation without

is reduced in OSAS patients and severe OSAS group

4

aspiration . Anterior and superior displacement of the

displays severe impairment. We also investigated

hyolaryngeal complex during swallowing closes the

swallowing parameters according to OSAS severity.

5,6

airway and opens the upper esophageal sphincter .
Because swallowing inhibits respiration, respiratory

MATERIALS AND METHODS

7

disorders often compromise swallowing safety .
Many studies have demonstrated that dysphagia is
8-11

associated with OSAS

1. Study design and subjects

. In a recent questionnaire-

We retrospectively reviewed the medical records of

based study, 15% of OSAS patients had symptoms of

92 snoring patients (68 men and 24 women) between

12

dysphagia . Subclinical swallowing abnormalities

December 2016 and February 2019. The enrolled

were detected in more than half of the patients with

patients visited the hospital complaining of snoring,

snoring and OSAS, compared to only 7% of the

sleep disturbance or excessive daytime sleepiness. On

9,10

. On fiberoptic endoscopic evaluation of

history taking, they also reported a feeling of choking

swallowing (FEES), OSAS patients have subclinical

symptom and lump sensation in the throat during

swallowing abnormalities without laryngeal penetration

swallowing. The average duration of snoring was 10.5

controls

13

or aspiration . The relationship between the severity

years on the record. OSAS was diagnosed on the basis

of OSAS and swallowing dysfunction is controversial.

of overnight level I polysomnography, performed

Teramoto et al. reported that OSAS patients had

using the Embla N7000 instrument and RemLogic

significantly higher threshold volumes and latencies

2.0.0 (Embla Systems, Denver, CO, USA) in accor-

for the water-stimulated swallowing reflex, leading to

dance with the American Academy of Sleep Medicine

9

16

an increased risk for aspiration . In other studies,

guidelines . The apnea-hypopnea index (AHI) repre-

OSAS severity was not associated with the risk for

sents the average number of apnea (cessation of

dysphagia. In addition, no significant differences

airflow for ≥10 s) and hypopnea (reduced airflow)

were detected on FEES between moderate and severe

events per hour of sleep. OSAS was diagnosed if AHI

14

was ≥5 and there were symptoms or signs of OSAS

OSAS patients .
Videofluoroscopic swallowing study (VFSS) is the
15

(such as loud snoring, disturbed sleep, daytime

gold standard for evaluation of swallowing . VFSS

sleepiness, or fatigue). OSAS was diagnosed in 80

identifies laryngeal penetration or aspiration, and

participants; 8 participants did not have OSAS.

measures hyolaryngeal complex displacement. In

Participants were divided into four OSAS severity

previous studies using VFSS, patients with OSAS or

groups on the basis of the AHI score : non-OSAS (0

snoring had abnormal pharyngeal function, impaired

＜AHI＜5; n=8), mild OSAS (5≤AHI＜15; n=19),

bolus control, premature spillage, and a delayed

moderate OSAS (15≤AHI＜30; n=22), and severe

17
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OSAS (AHI≥30; n=39) groups. Healthy individuals for

obstructing entry of a rigid endoscope into the nasal

control group were not included in this study.

cavity. The Institutional Review Board of Chonnam

Non-OSAS group was compared with other three

National University Hospital approved this study

groups. None of the patients had and a history of

(CNUH-2019-059).

surgery for snoring or OSAS. All patients did not have
a medical history of neuromuscular diseases or brain
disorders.

2. Videofluoroscopic swallowing study
VFSS was planned because the patients complained

Table 1 summarizes the general characteristics of

about a feeling of choking or lump sensation during

the participants, including age, sex, body mass index

swallowing. VFSS was conducted by a physiatrist and

(BMI), and underlying diseases such as hypertension

an occupational therapist, using a modified version

and diabetes mellitus. Tonsils, tongue, and nasal

of the method described by Logemann . Participants

septum were examined using a laryngoscope. The

were seated on a chair at an angle of 90° to the

tonsils were graded in accordance with the Friedman’s

fluoroscope. They swallowed 5 ml and 10 ml water

grading system: within pillars (grade 1); extending to

mixed with barium, followed by 5 ml and 10 ml of

the pillars (grade 2); extending beyond the pillars

yogurt, a spoonful of porridge, and cooked rice.

18

20

(grade 3); or extending to the midline (grade 4) .

Videos were recorded and analyzed by a physiatrist.

Tongue position was also analyzed in accordance

Vallecular residue, pyriform sinus residue, penetration

with the Friedman system: uvula and tonsils/pillars

and aspiration were checked after swallowing the

visible (grade 1); most of the uvula visible, but not the

liquid and yogurt. The amount of vallecular and

tonsils/pillars (grade 2); soft palate visible up to the

pyriform sinus residue after swallowing was classified

base of uvula (grade 3); and only a portion of the soft

into four grades (grade 0, no residue; grade 1, ≤10%

19

palate visible (grade 4) . Deviated nasal septum was

of all widths of the valleculae or pyriform sinus in the

defined as a nasal septum deviated on inspection and

VFSS image; grade 2, 10-50% of all widths of the

Table 1. General characteristics of the study participants.

AHI
Age (years)
Sex (male)
Symptom period (years)
Hypertension
DM
Tonsil grade
1
2
3
4
Palate grade
1
2
3
4
Deviated septum
BMI

Non-OSAS (n=8)

Mild OSAS (n=23)

Moderate OSAS (n=22)

Severe OSAS (n=39)

P-value

2.3±1.4
43.9±12.4
4
10.5±13.6
1 (12.5%)
1 (12.5%)

9.8±2.9
46.3±11.6
17
9.6±7.0
7 (36.8%)
1 (5.3%)

21±4.2
57.7±12.4
13
15.2±15.0
5 (22.7%)
3 (13.6%)

54±15.5
49.5±11.4
34
8.3±8.7
14 (35.9%)
4 (10.3%)

＜*.001
*.005
*.031
.174
.565
.658

5
0
0
0

11
6
3
0

12
3
1
0

29
4
2
0

.339

2
0
1
5
6
25.8±3.0

4
1
2
9
17
26.5±4.7

5
3
6
4
19
25.8±2.4

8
1
11
16
28
28.5±4.2

.383

Values are means±standard deviations. *P＜.05
OSAS: obstructive sleep apnea syndrome, HI: apnea-hypopnea index, DM: diabetes mellitus, BMI: body mass index.
Non-OSAS: AHI＜5; mild: 5≤AHI＜15; moderate: 15≤AHI＜30; severe: AHI≥30.
JKDS Vol. 12, No. 1, 2022
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valleculae or pyriform sinus; and grade 3, ≥50% of
21

and post hoc tests. Pearson’s correlation coefficient

all widths of the valleculae or pyriform sinus) .

was used to evaluate the relationship between

Temporal and movement parameters were measured

swallowing parameters and OSAS severity. Multivariate

Ⓡ

using a video analysis tool (VEGAS Pro video editor;

linear regression analysis was used to determine the

MAGIX, Berlin, Germany). The temporal parameters

association between parameters and OSAS severity

were OTT, PTT, and PDT. OTT was defined as the

using Stata (version 16.0; StataCorp, College Station,

time between bolus entry into the mouth and the

TX, USA) and the data result was confirmed by a

bolus head reaching the lower border of the mandible

statistician. A P-value＜.05 was taken to indicate

after crossing the tongue base. PTT was defined as

statistical significance.

the time between the start of bolus head entry at the
lower border of the mandible and bolus tail passage

RESULTS

through the cricopharyngeal region. PDT was defined
as the time between the bolus head at the lower

In biomedical characteristics, there were no

border of the mandible crossing the tongue base and

significant differences among the four groups, except

15

the starting point of LE . Movement parameters were

in sex and BMI. Compared to the other groups, the

the distance, duration, and velocity of LE. LE was

severe OSAS group had a male predominance

defined as the vertical

(P=.031) and the highest BMI (P=.041).(Table 1)

distance between the

uppermost point of the larynx at rest and the
22

During VFSS, vallecular residue and pyriform sinus

maximal laryngeal excursion .(Fig. 1) The duration

residue were observed in non-OSAS (n=6), mild OSAS

of LE was defined as the time between the start of LE

(n=16), moderate OSAS (n=17), and severe OSAS

and the maximum elevation. The LE velocity was

(n=35) groups. However, the grades of vallecular or

calculated by dividing the LE distance by the LE

pyriform sinus residue were 0 or 1 in all groups,

duration.

indicating that there was no considerably large

3. Statistical analysis

amount of food residue. Subglottic penetration was
observed infrequently in the mild (n=2), moderate

Statistical analyses were performed using SPSS

(n=2), and severe (n=2) OSAS groups, whereas subglottic

Statistics software (version 23.0; IBM Corp., Armonk,

penetration was not observed in the non-OSAS group.

NY, USA). Data are presented as means and standard

Tracheal aspiration was not seen in any group.

deviations. Differences among the groups were

There were no significant differences in temporal

analyzed using one-way analysis of variance (ANOVA)

parameters among the groups except PTT with 10 ml

Fig. 1. Measurement of laryngeal elevation using lateral view image of
videofluoroscopic swallowing study.
(A) At the laryngeal rest position, (B)
maximal laryngeal excursion position. d: the distance between rest
and maximal laryngeal excursion
state, r: reference diameter (2.4 cm).
JKDS Vol. 12, No. 1, 2022
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of yogurt.(Table 2) PTT with 10 ml of yogurt was

positively correlated with the AHI, for all food

significantly different among the groups (P=.033),

consistencies (r=0.427, P＜.001; r=0.275, P=.010;

moderate OSAS group being the fastest. The LE

r=0.262, P=.012; r=0.374, P=.001; r=0.311, P=.003; and

distance in liquid 5 ml, 10 ml was significantly

r=0.254, P=.015 with progressively increasing food

different among the groups (P=.001 and P=.036,

consistency).(Fig. 2)

respectively). The LE velocity in liquid 5 ml and

In multivariate linear regression analysis adjusted

yogurt 10 ml was significantly different among the

for age, sex, BMI, diabetes mellitus, and hypertension,

groups (P=.006 and P=.037, respectively). With 5 ml

there was no notable association between AHI score

of liquid, the LE distance and velocity were

and temporal parameters of swallowing. As the AHI

significantly greater in the severe OSAS group

score increases, LE distance tend to increase in 5 ml,

compared to the other groups. Post hoc Bonferroni

10 ml of liquid and 5 ml, 10 ml of yogurt (P＜0.001,

correction revealed longer and faster LE movements

P=0.033, P=0.037 and P=0.010, respectively). LE

in the severe OSAS group compared to the non-OSAS

velocity also significantly correlated with AHI score in

group (P=.012 and P=.010, respectively).(Table 3) In

5 ml, 10 ml of liquid and 10 ml of yogurt and porridge

Pearson’s correlation, symptom period was not

(P=0.001, P=0.049, P=0.010 and P=0.043, respecti-

correlated with temporal parameters and movement

vely).(Table 4)

parameters for all food consistencies. The OTT, PTT,
and PDT did not correlate with the AHI. However, the

DISCUSSION

LE distance was significantly correlated with the AHI
for all food consistencies (r=0.510, P＜.001; r=0.358,

Respiration and swallowing rely on the same tract.

P=.001; r=0.323, P=.002; r=0.371, P＜.001; r=0.322,

As

P=.002; and r=0.242, P=.020 with progressively

respiratory disorders often compromise swallowing

increasing food consistency). The LE velocity was also

safety . Recent systematic reviews have demonstrated

respiration

is

inhibited

during

swallowing,

7

Table 2. Temporal parameters of swallowing according to the severity of OSAS.
Parameters
OTT (s)

Diet
Liquid
Yogurt

PTT (s)

Porridge
Cooked rice
Liquid
Yogurt

PDT (s)

Porridge
Cooked rice
Liquid
Yogurt
Porridge
Cooked rice

Amount

Non-OSAS

Mild OSAS

Moderate OSAS

Severe OSAS

P-value

5
10
5
10

0.78±0.48
0.72±0.26
0.83±0.57
0.77±0.53
0.43±0.26
1.00±1.26
0.36±0.22
0.46±0.18
0.37±0.19
0.44±0.22
0.35±0.19
0.37±0.15
0.17±0.10
0.09±0.04
0.12±0.08
0.07±0.02
0.178±0.15
0.11±0.091

0.78±0.38
0.61±0.29
0.83±0.43
0.63±0.35
0.63±0.35
0.65±0.51
0.36±0.23
0.46±0.22
0.33±0.20
0.42±0.19
0.36±0.22
0.43±0.26
0.14±0.10
0.10±0.08
0.11±0.08
0.09±0.04
0.15±0.13
0.21±0.19

0.64±0.33
0.69±0.37
0.76±0.45
0.65±0.29
0.63±0.31
0.69±0.33
0.33±0.19
0.34±0.22
0.35±0.30
0.30±0.17
0.43±0.45
0.39±0.44
0.15±0.10
0.10±0.07
0.14±0.13
0.09±0.05
0.21±0.37
0.19±0.36

0.65±0.44
0.70±0.41
0.76±0.37
0.74±0.35
0.65±0.37
0.80±0.44
0.31±0.22
0.45±0.24
0.38±0.35
0.47±0.22
0.39±0.32
0.52±0.67
0.13±0.10
0.10±0.05
0.14±0.09
0.11±0.07
0.15±0.10
0.19±0.19

.530
.757
.877
.577
.405
.400
.835
.239
.908
*.033
.904
.769
.726
.953
.760
.428
.716
.764

5
10
5
10

5
10
5
10

Values are means±standard deviations.
OSAS: obstructive sleep apnea syndrome, OTT: oral transit time, PTT: pharyngeal transit time, PDT: pharyngeal delay time.
Non-OSAS: AHI＜5; mild: 5≤AHI＜15; moderate: 15≤AHI＜30; severe: AHI≥30.
JKDS Vol. 12, No. 1, 2022
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Table 3. Movement parameters of laryngeal elevation according to the severity of OSAS.
Parameters
LE distance (cm)

Diet
Liquid
Yogurt

LE duration (s)

Porridge
Cooked rice
Liquid
Yogurt

LE velocity (cm/s)

Porridge
Cooked rice
Liquid
Yogurt
Porridge
Cooked rice

Amount

Non-OSAS

Mild OSAS

Moderate OSAS

Severe OSAS

P-value

5
10
5
10

2.11±0.46
2.09±0.49
2.34±0.61
2.515±0.58
2.35±0.55
2.35±0.553
0.96±0.13
0.92±0.11
0.82±0.09
0.82±0.05
0.67±0.70
0.72±0.09
2.81±0.93
1.96±0.96
2.81±0.92
2.34±1.22
3.54±0.85
3.40±0.84

2.18±0.51
2.32±0.53
2.30±0.51
2.33±0.50
2.41±0.56
2.41±0.56
0.84±0.17
0.85±0.16
0.79±0.14
0.86±0.16
0.37±0.18
0.75±0.17
2.97±0.77
2.88±0.88
2.97±0.71
2.74±0.60
3.37±0.85
3.52±1.07

2.38±0.34
2.58±0.45
2.49±0.50
2.42±0.51
2.61±0.36
2.61±0.36
0.91±0.24
0.94±0.21
0.88±0.22
0.94±0.22
0.76±0.18
0.77±0.16
2.71±0.57
2.60±1.05
2.93±0.74
2.40±1.04
3.57±0.82
3.83±0.99

2.58±0.38
2.55±0.45
2.56±0.41
2.58±0.43
2.63±0.53
2.69±0.53
0.85±0.18
0.90±0.18
0.83±0.17
0.83±0.17
0.71±0.13
0.72±0.13
3.12±0.67
2.82±0.97
3.21±0.82
3.00±1.01
3.82±0.99
3.66±0.98

*.001
*.036
.118
.084
.231
.407
.320
.718
.390
.164
.404
.684
*.006
.165
.368
*.037
.306
.536

5
10
5
10

5
10
5
10

Values are means±standard deviations. *P＜.05
OSAS: obstructive sleep apnea syndrome, LE: laryngeal elevation.
Non-OSAS: AHI＜5; mild: 5≤AHI＜15; moderate: 15≤AHI＜30; severe: AHI≥30.

Fig. 2. Correlation between AHI score and the LE distance (A) and LE velocity (B). AHI: apnea-hypoapnea index, LE: laryngeal
elevation.

that OSAS patients have impaired swallowing, such as

patients with symptomatic OSAS, 34 out of 35

premature bolus loss, residue in the hypopharynx,

patients had dysphagia12. Similarly, another study of

and laryngeal penetration13,14,23,24. The most frequently

FEES in OSAS patients demonstrated that 27.3% of

reported abnormality was premature spillage of

patients had dysphagia25. However, despite the

food9,10.

presence of objective swallowing abnormalities, OSAS

The prevalence of dysphagia in OSAS patients

patients did not voluntarily report symptoms of

varies among studies12,24. In a study of FEES in

dysphagia23,26. In a recent study, 15% of OSAS patients
JKDS Vol. 12, No. 1, 2022
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Table 4. Multivariate linear regression analysis for the association between AHI and movement parameters of laryngeal elevation.
Adjusted
Parameters

Diet

Amount
Coefficient (95% CI)

LE distance

Liquid
Yogurt
Porridge
Cooked rice
Liquid

LE duration

Yogurt
Porridge
Cooked rice
Liquid

LE velocity

Yogurt

5
10
5
10

5
10
5
10

5
10
5
10

Porridge
Cooked rice

0.008
0.005
0.005
0.007
0.005
0.004
−0.001
0.000
0.000
0.000
−0.001
0.000
0.012
0.008
0.006
0.010
0.010
0.007

(0.004–0.012)
(0.001–0.010)
(0.000–0.010)
(0.002–0.011)
(0.000–0.010)
(−0.001–0.010)
(−0.003–0.001)
(−0.002–0.001)
(−0.002–0.002)
(−0.002–0.001)
(−0.002–0.001)
(−0.002–0.001)
(0.005–0.019)
(0.000–0.017)
(−0.002–0.014)
(0.002–0.017)
(0.000–0.019)
(−0.003–0.017)

P-value
*＜.001
*.033
*.037
*.010
.073
.124
.399
.620
.921
.610
.505
.778
*.001
*.049
.122
*.010
*.043
.169

LE: laryngeal elevation.
All values are presented as the beta coefficient (95% confidence interval). *P＜.05
Multivariate linear regression models were adjusted for age, sex, BMI, diabetes, hypertension.

reported symptoms of dysphagia12. During preoperative

mical differences of oropharyngeal structures in

evaluation, 17% of the primary snoring and OSAS

OSAS patients. Craniofacial disharmony such as

patients had symptoms of dysphagia, and more than

inferiorly placed hyoid bone, longer airway length to

half had swallowing abnormalities during VFSS26.

vocal cord, reduced pharyngeal airway space and

Swallowing dysfunction does not appear to be serious

increased anterior facial heights have been suggested

25

in OSAS patients . In a previous study, laryngeal

to be significant in OSAS patients31-33. These

penetration was observed in 5% of the OSAS patients,

differences are also important in dysphagia. The

but subglottic aspiration was not observed9. In

depressed resting position of hyoid bone can disturb

another study, penetration occurred in only 2 out of

the temporal coordination of laryngeal closure, and

28

60 OSAS patients . In the present study, large amount

as a result, the risk of choking symptom increases34,35.

of vallecular or pyriform sinus residue was not

The exact pathophysiologic relationship between

checked. Penetration was detected in 6 out of 84

OSAS and dysphagia still remains unclear, but it

OSAS patients, but aspiration was not observed.

seems to be multifactorial.

Penetration or aspiration may even occur in healthy
29

Previous studies only assessed qualitative parameters

people , which may explain why many OSAS patients

of swallowing, such as premature bolus loss, food

do not complain of dysphagia.

residue, penetration, or aspiration during instrumental

The definite association between OSAS and

evaluation; quantitative parameters were not evaluated.

dysphagia is not known yet. Some studies suggests

In this VFSS, temporal and movement parameters of

that neurogenic disorders of the oropharynx impair

swallowing were measured in patients with OSAS of

mucosal sensory function and swallowing reflex

varying severity. There were no significant differences

triggering, as upper airway can be impaired in OSAS

among the four groups in terms of OTT, PDT, PTT,

9,10,30

patients

. Other studies also reported the anato-

JKDS Vol. 12, No. 1, 2022
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These results are in agreement with those of previous

viscous diet like water or yogurt. The reason of lower

studies. The frequency and severity of swallowing

displacement of hyolaryngeal complex in OSAS

dysfunction are not correlated with the severity of

patients is not yet known. In our opinion, repetitive

8,9,14

. The fastest PTT with 10 ml of yogurt in

micro-injury such as vibration or mucosal dryness in

moderate OSAS group may be a non-specific finding

OSAS patients not only leads to sensory disturbance

considering the tendency of PTT in other food

in neuromuscular junction

consistencies.

alteration of muscle tone of hyolaryngeal complex,

OSAS

During swallowing, LE plays an important role in

30

but also may cause
34,35

which is known to increase the risk of aspiration

.

airway protection. Contraction of the suprahyoid

This study had several limitations. First, the sample

muscles results in forward and upward movement of

size might be not enough to compare swallowing

the hyolaryngeal complex, which closes the airway

parameters between OSAS group and non-OSAS

and opens the upper esophageal sphincter during

group. Furthermore, the healthy participants with no

5,6,36

swallowing

. We initially hypothesized that LE is

OSAS symptom and choking symptom were not

reduced in OSAS patients due to repetitive low-

included in our study. As a retrospective study, it was

frequency vibrations causing impaired neuromuscular

unavailable to collect the data of normal participants

function and thus anticipated severe impairment in

since only patients with choking symptom visited for

the severe OSAS group. Contrary to our hypothesis,

VFSS. A prospective study with larger number of

LE was within the normal range in all patients

normal control group would be helpful to verify our

exceeding the reference values of our laboratory.

findings. Second, the method used for measurement

There were significant differences in LE distance and

of LE in this study was different from previous

velocity among the groups. The LE distance was

studies, in which anterior and superior displacement

greatest in the severe OSAS group. A meta-analysis

of the hyoid bone and larynx were measured

reported reduced pharyngeal airway space and

separately. We only measured vertical movement of

inferiorly

OSAS

the uppermost point of the larynx. Therefore, the

patients . Yamashiro et al. performed polysomno-

values obtained in our study cannot be compared to

graphy and computed tomography in 249 OSAS

those of other studies. Third, we did not subdivide the

patients, and demonstrated an association between

cause of OSAS and dysphagia. Both OSAS and

OSAS severity and the distance between the posterior

dysphagia are closely related with the function of

placed

hyoid

bones

in

adult

31

32

edge of the hard plate and vocal cords . Similarly,

oropharyngeal muscle, but the pathophysiology of

there was a significant association between the

OSAS and dysphagia are highly heterogeneous.

position of the hyoid bone in the vertical plane and

Subgroup analysis according to the pathogenesis of

33

OSAS severity . Our study result is in accord with
31-33

these diseases would be helpful to evaluate the clear

. We found associations of

association between OSAS and dysphagia. However,

LE distance and velocity with OSAS severity.

not only it is clinically difficult to figure out the exact

Considering that there was no significant difference

cause of OSAS and dysphagia, but also there is no

in laryngeal movement pattern among groups, the

widely accepted classification for OSAS yet. Further

difference in LE distance and velocity suggests that

studies about the categorization of OSAS and

the hyolaryngeal complex needs to move faster and

correlation with dysphagia would be needed.

these previous studies

travel longer distance because of its lower position.

In conclusion, severe OSAS patients showed longer

Faster movement of the hyolaryngeal complex may

and faster hyolaryngeal movement while swallowing,

be a compensatory movement to prevent laryngeal

which may be a compensatory movement to prevent

penetration or aspiration events in the severe OSAS

laryngeal penetration or aspiration events. To confirm

group. And this result was more prominent in less

the definite pathophysiologic association between
JKDS Vol. 12, No. 1, 2022
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OSAS and dysphagia, large-scale prospective studies
are required.

14.
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