
Vol.:(0123456789)1 3

European Archives of Oto-Rhino-Laryngology (2018) 275:1023–1030 
https://doi.org/10.1007/s00405-018-4898-3

MISCELLANEOUS

Swallowing evaluation after surgery for obstructive sleep apnea 
syndrome: uvulopalatopharyngoplasty vs. expansion pharyngoplasty

Anne M. B. Corradi1 · Liciane P. Valarelli1 · Thaís H. Grechi1 · Alan L. Eckeli2 · Davi C. Aragon3 · Daniel S. Küpper1 · 
Leila A. Almeida2 · Heidi H. Sander2 · Luciana V. V. Trawitzki1 · Fabiana C. P. Valera1 

Received: 12 January 2018 / Accepted: 1 February 2018 / Published online: 8 February 2018 
© Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Purpose To evaluate the effect of pharyngeal surgery on swallowing pattern in patients with obstructive sleep apnea syn-
drome (OSAS), and to compare two surgical techniques: uvulopalatopharyngoplasty (UPPP) and expansion pharyngoplasty 
(EP), through videofluoroscopy.
Methods Longitudinal prospective cohort, in a tertiary referral center. 17 adult patients were enrolled this study, divided 
into two groups: patients who underwent UPPP (n = 10) or EP (n = 7). Swallowing videofluoroscopy (for both liquid and 
pasty consistences) was assessed at three different periods: before surgery, and at 14 and 28 days following surgery. Com-
parisons were performed between pre- and post-operative (PO) swallowing conditions in the same patient, and between 
surgical techniques.
Results Asymptomatic OSAS patients already presented altered swallowing pattern before surgery. Both surgical procedures 
led to an increased hyoid movement time and an increased frequency of laryngeal penetration in early PO during liquid 
ingestion. For pasty consistency, both techniques reduced velum movement time and increased pharyngeal transit time and 
the rate of stasis in hypopharynx. All these parameters reached or tended to reach the pre-operative indices at day PO 28.
Conclusions OSAS patients show sub-clinical changes in swallowing pattern before surgery. Both surgical techniques are 
related to transitory changes in swallowing biomechanics. Complete or partial reversal to pre-operative swallowing param-
eters occurs 1 month after both surgery techniques.
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Introduction

Obstructive sleep apnea syndrome (OSAS) is the most criti-
cal respiratory sleep disorder due to its high prevalence [1, 
2], as well as to its associated morbidity, mortality, and 
reduced quality of life [3].

Several different pharyngeal surgeries have been proposed 
to treat OSAS. The uvulopalatopharyngoplasty (UPPP) is 
the oldest technique, and also the better studied. Neverthe-
less, even in most favorable patients, literature data indicate 
a success rate of about 50% with this procedure [4]. In our 
center, the success rate of UPPP among OSAS patients with 
Friedman I or II was 44% [5].

With these results, new pharyngoplasties have been pro-
posed to treat OSAS; most of them focus on avoiding the 
lateral pharyngeal collapse, frequently observed after UPPP. 
Among the pharyngoplasties reported in the literature, two 
techniques proved to have better clinical and polysomno-
graphic outcomes than UPPP: lateral pharyngoplasty [6] and 
expansion pharyngoplasty (EP) [7].

Some studies pointed that some OSAS patients, even at 
baseline condition, may present changes in swallowing, such 
as premature loss of food to hypopharynx, food stasis in 
the hypopharynx, and laryngeal penetration [8–10]. Two of 
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these studies showed that the frequency and the intensity of 
these changes are not related to OSAS severity [9, 10].

Of notice, some patients complain of dysphagia after 
pharyngeal surgeries for OSAS. Although this seems to be 
a significant clinical complaint, very few studies have spe-
cifically addressed this topic, particularly in a prospective 
setting. This study aimed to assess the swallowing changes 
observed in patients with OSAS before and up to 1 month 
after pharyngeal surgery, comparing two techniques: UPPP 
and EP.

Materials and methods

This study recruited patients with OSAS diagnosis and 
indicated to surgical treatment, followed at Sleep Respira-
tory Disorders Outpatient Clinic–Clinics Hospital, Medi-
cal School of Ribeirão Preto, University of São Paulo. The 
study has been approved by local IRB, under the number 
3561/2010.

To be indicated to surgery, all the patients underwent 
clinical evaluation (including BMI), ENT exam (including 
Mallampati and Friedman Scales), and diagnostic nocturnal 
polysomnography (examined with a digital polygraph-Bio-
Logic®, and a SleepScan Vision Analysis software, version 
2.03.05), according to American Academy of Sleep Medi-
cine parameters-2007 [11].

For the study specifically, we included only patients aged 
from 20 to 50 years, and with BMI lesser than 35 kg/m2, as 
both age and obesity could influence swallowing patterns. 
Exclusion criteria also comprised patients with Friedman 
III or IV, with neurological disorders, genetic syndromes, 
and patients who have already undergone previous surgical 
treatment for OSAS.

The patients who accepted to participate were then ran-
domly enrolled in one of these two groups: patients under-
going UPPP and patients undergoing EP. All the surgeries 
were performed by the same ENT team and supervised by 
the same surgeon (DSK).

This study was approved by local IRB, under the number 
3561/2010.

Swallowing videofluoroscopy

Swallowing videofluoroscopy was performed in three dis-
tinct periods: before surgery—T1; on the 14th PO day—T2; 
and on the 28th PO day—T3. All three evaluations were 
performed by the same speech therapist and by the same 
technician, in fluoroscopic equipment, model BV Pulsera 
(Philips Medical System, Holland). The images were cap-
tured at the acquisition rate of 29.97 frames per second, in a 
lateral view. The exams were recorded and analyzed frame 
per frame with the Vegas Pro 10.0 Program-Sony.

Before videofluoroscopy, in each moment, all patients 
answered a standardized questionnaire concerning swal-
lowing symptoms, preferred consistency of the meal at the 
instant, and pain. A visual analog scale (from 0 to 10, con-
sidering 0 “no pain” and 10 “the most intolerable pain”) was 
also employed mainly for pain.

During the exam, the patients ingested two consistencies 
of the meal: liquid (water 50 mL + barium sulfate Opti-Bar® 
15 mL), and pasty (water 50 mL + barium sulfate Opti-Bar® 
15 mL + one teaspoon of Thick & Easy, Hormel Health 
Labs, USA). For both of them, the patient was instructed 
to swallow three times of 7 mL each, and the volume was 
measured in a syringe.

The following parameters were examined [12]:

• premature loss to hypopharynx (PLH) indicated as pre-
sent or absent;

• velum movement time (VMT) interval in seconds between 
the first movement of soft palate into nasopharynx direc-
tion, until its return to rest position, Fig. 1;

• pharyngeal transit time (PTT) interval in seconds from 
food passing through posterior nasal spine until it enters 
entirely into the esophagus;

• hyoid movement time (HMT) interval in seconds between 
the first movement of hyoid bone into anterosuperior 
direction until it returns to its rest position, Fig. 2;

• pharyngeal constriction time (PCT) interval in seconds 
from the maximal pharyngeal contraction until the phar-
ynx returns to its rest position;

• food stasis in hypopharynx (FSH) indicated as present 
(any volume in any pharyngeal area after swallowing) or 
absent;

• laryngeal penetration (LP) reported as present (if con-
trast reached airways, not surpassing the vocal folds) or 
absent.

All the exams were randomized and then analyzed by two 
speech therapists. The level of agreement between exams 
was measured by Kappa coefficient and by intraclass cor-
relation coefficient [13]. In all parameters, the inter-observer 
agreement was extremely high (minimal value of 0.97) and 
highly significant.

Statistical analysis

The program PROC POWER, from Software SAS version 
9.2, was used to calculate the sample size. After a pilot 
study, a statistician calculated the number of patients per 
group, considering the power test at 90% and the level of 
significance at 5%. The minimum of seven individuals for 
each group was determined.

The linear model of mixed effects was employed in all 
analyses, considering age, BMI and gender as influencers, 
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in a paired test to analyze the effect of surgery in the 
same patient, and non-paired test to compare the surgical 
techniques. These models assume that residues present 
a normal distribution [14]. To fulfill this purpose, the 
values were transformed into logarithmic, and orthogonal 
contrasts were estimated. The programs PROC MIXED 
and PROC TEST, both from Software SAS version 9.2, 
were employed.

Results

17 patients (10 male and 7 female) were included, with 
ages ranging from 24 to 49  years. UPPP group com-
prised 10 participants (6 male and 4 female) with mean 
age 36.3 ± 7.7 years and mean BMI 28.5 ± 3.9. EP group 
included 7 participants (4 male and 3 female) with mean 

Fig. 1  Swallowing videofluoroscopy, velum images: a palatal velum in rest position; b palatal velum in its maximal elevation

Fig. 2  Swallowing videofluoroscopy, hyoid pictures: a hyoid in rest position; b hyoid in its maximal elevation
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age 37.0 ± 8.7 years and mean BMI 30.2 ± 3.7. There was 
no significant difference between groups regarding age 
(95% CI − 9.7; 8.3, P = 0.87), nor BMI (95% CI − 5.9; 2.6, 
P = 0.42). Descriptive data at the pre-operative moment 
can be better visualized in Table 1.

The groups were also similar in pre-operative AHI: 
patients who underwent UPPP presented a pre-operative 
AHI of 36.3 ± 7.7, while patients who underwent EP had 
a pre-operative AHI of 37 ± 8.7. Post-operative AHI was 
performed in 13 patients (9 from UPPP group and 4 from EP 
group), decreasing to 10.4 ± 11.6 for the UPPP group, and 
to 9.7 ± 8.6 for the EP group. Statistical analysis between 
pre- and post-operative moments was not performed since 
the number of patients in group EP (n = 4) was too small. 
BMI did not differ after surgery, for either group.

The patients did not complain about dysphagia or choking 
before surgery. On the 14th day, the majority of the patients 
(nine among UPPP patients and five among EP patients) 
were still eating a soft meal, and four patients in each group 
were complaining of pain. Mean visual analogic scale 
(VAS) was 1.2 in UPPP group, and 3.4 in EP group. Chok-
ing and coughs were present in 1 patient in UPPP group 
and 2 patients in group EP. No patients reported nausea or 
vomiting.

On the 28th day, only one patient (in the EP group) still 
preferred the soft meal, all the others returned to habitual 
ingestion. The pain was mentioned by 2 patients in each 
group, and mean VAS was 0.4 in UPPP group and 0.6 in 
EP group. Choking and coughs were reported only by one 
patient, belonging to UPPP group. No patient complained 
of nausea or vomiting.

Effect of UPPP on swallowing

The mean values of the analyzed parameters are presented 
in Table 2, and the statistical values are listed in Table 3.

During liquid ingestion, UPPP significantly increased 
hyoid movement time on 14th PO day (1.18 ± 0.31 at T1 
vs. 1.30 ± 0.35  at T2, P < 0.05); this parameter slightly 

decreased on 28th PO day (to 1.28 ± 0.32), and it was no 
longer significantly different from T1 at T3.

Premature loss to hypopharynx (PLH), food stasis in 
hypopharynx (FSH) and laryngeal penetration (LP) were, 
respectively, present in 6, 1 and 1 patients at T1. All these 
parameters increased in frequency at T2 (to 8 patients with 
PLH, 2 with FSH and 6 with LP), and decreased at T3 (to 3 
patients with PLH, 1 with FSH and 2 with LP).

For pasty consistency, UPPP progressively decreased 
pharyngeal constriction time throughout times (0.67 ± 0.21 at 
T1 vs. 0.59 ± 0.20 at T2 vs. 0.55 ± 0.19 at T3), and significant 
difference (P < 0.01) was observed between T1 and T3. Also, 
velum movement time significantly decreased between T1 
and T2 (1.04 ± 0.25 at T1 vs. 0.93 ± 0.14 at T2; P < 0.05), fol-
lowed by a significant increase at T3 (1.05 ± 0.23, P < 0.01).

PLH was stable for pasty consistency (present in 5 
patients in all analyzed moments). However, UPPP led to 
an immediate increase in frequency of FSH (present in 5 
patients at T1, and in 7 patients at T2) and of LP (present 
in 1 patient at T1, and in 2 patients at T2), followed by an 
improvement at T3 (1 patient with FSH and 0 with LP).

For all analyses, patients with pre-existing swallowing 
disturbances had the worst outcome after surgery.

Effect of EP on swallowing

The mean values of analyzed parameters are presented in 
Table 4, and the statistical values are presented in Table 5.

During liquid ingestion, EP significantly increased phar-
yngeal transit time (0.66 ± 0.14 at T1 vs. 0.79 ± 0.10 at T2 
vs. 0.73 ± 0.11 at T3, being P < 0.01 between T1 and T2 
and P < 0.05 between T1 and T3). Hyoid movement time 
also significantly increased after surgery (1.18 ± 0.30 at T1 

Table 1  Descriptive data of patients who underwent UPPP or EP

Comparison between groups performed with Student’s t test
UPPP uvulopalatopharyngoplasty, EP expansion pharyngoplasty, 
BMI body mass index, AHI apnea–hypopnea index, NS non-signifi-
cant

Variable Surgery performed (95% CI; P value)

UPPP EP

Age 36.3 ± 7.7 37 ± 8.7 (− 9.7; 8.3); NS
BMI 28.5 ± 3.9 30.2 ± 3.8 (− 5.9; 2.6); NS
AHI 20.9 ± 17.9 32.9 ± 32 (− 1.3; 0.6); NS

Table 2  Analyzed parameters (mean values ± standard deviation) dur-
ing swallowing videofluoroscopy for both food consistencies (liquids 
and pasties), in three different periods (before UPPP—T1; 14 days 
after UPPP—T2; and 28 days after UPPP—T3)

PTT pharyngeal transit time, PCT pharyngeal constriction time, VMT 
velum movement time, HMT hyoid movement time

Parameter UPPP

T1 T2 T3

Liquid consistency
 PTT 0.75 ± 0.33 0.70 ± 0.10 0.71 ± 0.11
 PCT 0.69 ± 0.28 0.70 ± 0.31 0.64 ± 0.30
 VMT 1.08 ± 0.20 1.08 ± 0.37 1.03 ± 0.26
 HMT 1.18 ± 0.31 1.30 ± 0.35 1.28 ± 0.32

Pasty consistency
 PTT 0.92 ± 0.59 0.80 ± 0.30 0.71 ± 0.11
 PCT 0.67 ± 0.21 0.59 ± 0.20 0.55 ± 0.19
 VMT 1.04 ± 0.25 0.93 ± 0.14 1.05 ± 0.23
 HMT 1.21 ± 0.34 1.20 ± 0.26 1.23 ± 0.25



1027European Archives of Oto-Rhino-Laryngology (2018) 275:1023–1030 

1 3

vs. 1.35 ± 0.31 at T2 vs. 1.35 ± 0.33 at T3, being P < 0.05 
between T1 and T2 and P < 0.01 between T1 and T3).

PLH, FSH, and LP were present, during liquid inges-
tion, in, respectively, 4, 2 and 1 patients at T1. There was 
an increase in the presence of these 3 parameters at T2 (to, 
respectively, 5, 4 and 2 patients), followed by an improve-
ment at T3 (to, respectively, 2, 0 and 0 patients).

For pasty consistency, pharyngeal constriction time 
decreased immediately after surgery (0.65 ± 0.26  at T1 
vs. 0.54 ± 0.22 at T2, P < 0.05), followed by a significant 
increase in this parameter at T3 (0.62 ± 0.21, P < 0.05 
between T2 and T3). Velum movement time decreased 
between T1 and T2 (1.04 ± 0.19 at T1 vs. 1.02 ± 0.21 at T2, 
non-significant difference), and increased at T3 (1.06 ± 0.20, 

being P < 0.05 between T2 and T3). Hyoid movement time 
progressively improved after surgery (1.20 ± 0.28 at T1 vs. 
1.22 ± 0.28 at T2 vs. 1.33 ± 0.22 at T3), being significantly 
different (P < 0.05) between T1 and T3 and between T2 and 
T3.

PLH was not influenced by EP for pasty consistency 
(present in four patients in all three moments). However, 
EP increased the frequency of FSH (present in four patients 
at T1, and in six patients at T2) and of LP (present in 0 
patients at T1, and in one patient at T2) at T2, followed by an 
improvement at T3 (to four patients for FSH and 0 for LP).

For all analyses, patients with pre-existing swallowing 
disturbances had the worst outcome after surgery.

Comparative of surgical techniques

The statistical values comparing both surgeries are presented 
in Table 6.

There was no statistically significant difference between 
surgeries regarding any analyzed parameter for liquid inges-
tion. For pasty consistency, patients who underwent EP 
presented significantly higher pharyngeal constriction time 
(P < 0.05) than those submitted to UPPP at T3.

Discussion

The purpose of this study was to address the effect of 
pharyngeal surgeries on swallowing of adult patients with 
OSAS, comparing the techniques of UPPP and EP. It is 
on notice that, even before surgery, these patients already 
presented altered swallowing pattern. Although this find-
ing has been already described in the literature [8–10], it is 
interesting that the present patients did not spontaneously 

Table 3  Statistical comparison 
of the swallowing parameters 
at different periods obtained for 
patients who underwent UPPP

Swallowing tests performed for liquid and pasty food consistency
Positive results are displayed in bold
PTT pharyngeal transit time, PCT pharyngeal constriction time, VMT velum movement time, HMT hyoid 
movement time, NS non-significant

Parameter UPPP

T1−T2 (95% CI; P value) T1−T3 (95% CI; P value) T2−T3 (95% CI; P value)

Liquid consistency
 PTT (− 0.06; 0.12); NS (− 0.09; 0.09); NS (− 0.12; 0.07); NS
 PCT (− 0.18; 0.16); NS (− 0.06; 0.29); NS (− 0.05; 0.30); NS
 VMT (− 0.06; 0.12); NS (0− 0.05; 0.14); NS (− 0.07; 0.11); NS
 HMT (− 0.28; − 0.001); < 0.05 (− 0.18; 0.03); NS (− 0.08; 0.13); NS

Pasty consistency
 PTT (− 0.05; 0.22); NS (− 0.20; 0.08); NS (− 0.28; 0.01); NS
 PCT (− 0.04; 0.25); NS (0.04; 0.35); <0.01 (− 0.06; 0.24); NS
 VMT (0.01; 0.17); < 0.05 (− 0.11; 0.05); NS (− 0.20; − 0.03); <0.01
 HMT (− 0.11; 0.07); NS (− 0.12; 0.07); NS (− 0.10; 0.09); NS

Table 4  Analyzed parameters (mean values ± standard deviation) dur-
ing swallowing videofluoroscopy for both food consistencies (liquids 
and pasties), at three different times (before EP—T1; 14 days after 
EP—T2; and 28 days after EP—T3)

PTT pharyngeal transit time, PCT pharyngeal constriction time, VMT 
velum movement time, HMT hyoid movement time

Parameter EP

T1 T2 T3

Liquid consistency
 PTT 0.66 ± 0.14 0.79 ± 0.10 0.73 ± 0.11
 PCT 0.65 ± 0.18 0.64 ± 0.27 0.69 ± 0.30
 VMT 0.98 ± 0.17 1.09 ± 0.29 1.02 ± 0.17
 HMT 1.18 ± 0.30 1.35 ± 0.31 1.35 ± 0.33

Pasty consistency
 PTT 0.82 ± 0.31 0.84 ± 0.27 0.82 ± 0.27
 PCT 0.65 ± 0.26 0.54 ± 0.22 0.62 ± 0.21
 VMT 1.04 ± 0.19 1.02 ± 0.21 1.06 ± 0.20
 HMT 1.20 ± 0.28 1.22 ± 0.28 1.33 ± 0.22
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complain of swallowing symptoms before surgery, maybe 
because of the concern in other symptoms or morbidi-
ties. These findings support that swallowing condition in 
patients with OSAS should be interrogated by the ENT 
prior to a pharyngeal surgery, to better identify which 
patients would be predisposed to swallowing symptoms 
after surgery. In fact, a recent systematic review showed 
that swallowing dysfunction is increased in prevalence 
among patients with OSAS [15].

The displacement and the sustenance of hyoid are essen-
tial to protect the airways during swallowing, avoiding laryn-
geal penetration and aspiration [16], thus, an increased hyoid 
movement time would be related to a higher probability of 
food stasis in hypopharynx and of laryngeal penetration. 
In this study, both surgeries increased the hyoid movement 
time right after surgery for liquid ingestion. This param-
eter tended to decrease 1 month after surgery for UPPP but 
continued to be elevated in EP. Also, hyoid movement time 

persisted increased in patients submitted to EP for pasty 
consistency.

At 14th day of surgery, food stasis in hypopharynx was 
increased in frequency for both consistencies, whereas laryn-
geal penetration and premature loss to hypopharynx were 
observed during liquid ingestion. For both groups, these 
parameters returned to pre-operative values 1 month after 
surgery. Both laryngeal penetration [8, 10] and food stasis 
in hypopharynx [8–10] have already been reported in OSAS 
patients, even when they were not submitted to pharyngeal 
surgery. Some authors report that premature loss is the 
swallowing change most commonly found in the immedi-
ate post-operative period and that this event might occur 
due to transitory loss of oropharyngeal sensibility after the 
surgery [17].

Both surgeries also decreased the velum movement 
time 14 days after surgery, with a recovery of its value 
on the 28th post-operative day, for pasty consistency. We 

Table 5  Statistical comparison 
between different moments for 
swallowing parameters obtained 
for patients who underwent 
EP, for both liquid and pasty 
consistency

Positive results are displayed in bold
PTT pharyngeal transit time, PCT pharyngeal constriction time, VMT velum movement time, HMT hyoid 
movement time, NS non-significant

Parameter EPP

T1−T2 (95% CI; P value) T1−T3 (95% CI; P value) T2−T3 (95% CI; P value)

Liquid consistency
 PTT (− 0.31; − 0.09); < 0.01 (− 0.31; − 0.02); < 0.05 (− 0.11; 0.17); NS
 PCT (− 0.13; 0.26); NS (− 0.30; 0.23); NS (− 0.36; 0.16); NS
 VMT (− 0.20; 0.01); NS (− 0.21; 0.07); NS (− 0.12; 0.17); NS
 HMT (− 0.65; − 0.02); < 0.05 (− 0.40; − 0.07); < 0.01 (− 0.26; 0.06); NS

Pasty consistency
 PTT (− 0.20; 0.11); NS (− 0.25; 0.17); NS (− 0.20; 0.22); NS
 PCT (0.01; 0.36); < 0.05 (− 0.32; 0.14); NS (− 0.51; − 0.05) < 0.05
 VMT (− 0.07; 0.11); NS (− 0.22; 0.02); NS (− 0.25; − 0.01); < 0.05
 HMT (− 0.12; 0.09); NS (− 0.31; − 0.02); < 0.05 (− 0.30; − 0.01); < 0.05

Table 6  Comparison of 
surgical approaches (UPPP 
vs. EP), regarding swallowing 
parameters, at different study 
times

Positive results are displayed in bold
PTT pharyngeal transit time, PCT pharyngeal constriction time, VMT velum movement time, HMT hyoid 
movement time, NS non-significant

Parameter T1 (95% CI; P value) T2 (95% CI; P value) T3 (95% CI; P value)

Liquid consistency
 PTT (− 0.01; 0.24); NS (− 0.23; 0.02); NS (− 0.20; 0.09); NS
 PCT (− 0.34; 0.27); NS (− 0.27; 0.34); NS (− 0.52; 0.15); NS
 VMT (− 0.10; 0.24); NS (− 0.22; 0.11); NS (− 0.23; 0.13); NS
 HMT (− 0.23; 0.16); NS (− 0.27; 0.12); NS (− 0.41; 0.01); NS

Pasty consistency
 PTT (− 0.14; 0.38); NS (− 0.27; 0.25); NS (− 0.14; 0.42); NS
 PCT (− 0.28; 0.24); NS (− 0.20; 0.32); NS (− 0.60; − 0.02); < 0.05
 VMT (− 0.17; 0.14); NS (− 0.24; 0.07); NS (− 0.26; 0.08); NS
 HMT (− 0.22; 0.14); NS (− 0.22; 0.15); NS (− 0.38; 0.01); NS
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might infer that this event could be due to edema on the 
palate. On the 28th day, after the reduction in edema, the 
tonicity could be recovered to preoperative values. It is 
worthy of notice that, even with this finding, no patient in 
our study presented velopharyngeal insufficiency.

Both surgical approaches were related to a decreased 
pharyngeal constriction time. This finding may be 
explained by the reduction of the redundant pharyngeal 
tissue after surgery, with a temporary decrease in con-
traction of pharyngeal muscles. For those patients who 
underwent EP, this parameter recovered to pre-operative 
values, reinforcing that this seems to be a transitory effect 
of surgery.

The comparison between the two techniques revealed 
that patients who have undergone EP presented higher 
pharyngeal constriction time than those submitted to 
UPPP, on the 28th day after surgery. This event might 
have occurred due to the anterolateral rotation of 
palatopharyngeal muscle, as a particular surgical step of 
this technique, which could increase the pharyngeal area.

Very few studies reported the effect of UPPP on swal-
lowing, and no previous report has investigated these 
parameters for EP. The present study shows that both 
techniques are related to changes in swallowing biome-
chanics, most of them discrete and sub-clinical. Moreo-
ver, although the ingestion of pasty food was associated 
with higher changes in swallowing parameters, laryngeal 
penetration was especially present during liquid inges-
tion. Jäghagen et al. [17] and Isberg et al. [18] reported 
that the most reasonable cause for dysphagia following 
pharyngeal surgeries would be the loss of oropharyngeal 
sensibility. Apart from this, we could also assume that 
post-operative edema, pain, and changes in muscle con-
traction could also be determinants of this outcome.

It is important to stress that most of the swallowing 
changes observed in our study were transitory. This is 
in agreement with the study by Mesti and Cahali [19] in 
patients submitted to lateral pharyngoplasty. On the con-
trary, Jäghagen et al. [17] and Isberg et al. [18] reported 
persistent changes in swallowing pattern, even after 
1 year of surgery.

Collectively, our findings point to the importance of 
considering the identification of swallowing symptoms in 
patients with OSAS before surgery, to detect patients that 
could develop dysphagia after surgery. Also, ENT should 
be aware that the swallowing problems observed after 
pharyngeal surgery for OSAS are likely to be transitory. 
This information may also help patients and families to 
understand possible swallowing problems related to phar-
yngeal surgeries for OSAS, and how they are expected to 
evolve over the post-operative period.

Conclusions

OSAS patients already show, before surgery, sub-clinical 
changes in swallowing pattern. Both UPPP and EP tech-
niques are related to transitory changes in swallowing 
biomechanics. Recovery to pre-operative levels occurs, in 
general, 1 month after surgery.
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