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Abstract. Objectives: The aim of this study was to assess long-term satisfaction with new pharyngoplasty techniques and
combined surgical procedures for the treatment of snoring and obstructive sleep apnoea (OSA).

Methods: Patients with habitual snoring or OSA who had undergone surgery between January 2009 and December 2014
were invited to the otolaryngology department to complete a specially prepared questionnaire. The surgical procedures
were anterior palatoplasty, Cahali lateral pharyngoplasty, expansion sphincter pharyngoplasty and combinations of these
velopharyngeal surgeries with tongue base surgery.

Results: Intotal, 113 patients with a mean post-operative period of 39.8 months were evaluated. According to the responses
to the questionnaire, 88 (77.8%) patients were satisfied with the surgical interventions. Ninety of the 113 (79.6%) patients
indicated that they would undergo sleep apnoea surgery again if their symptoms returned. Among the different types of
surgical procedures, the patients who had undergone expansion sphincter pharyngoplasty had the highest satisfaction
scores and the highest rate of ‘willingness to undergo OSA surgery again’. Among the 113 patients, 27 patients (23.9%)
had long-term complaints, which were mostly minor.

Conclusion: This study demonstrates that patients are relatively satisfied with the long-term outcomes of new
pharyngoplasty procedures for snoring and OSA, despite the well-known complications and side effects of these
surgeries. Given the long-term satisfaction rates, surgeons could recommend these surgical procedures to patients who
cannot tolerate or are unwilling to undergo positive airway pressure (PAP) therapy.

Introduction

Obstructive sleep apnoea (OSA) and habitual
snoring are very common. OSA is associated with a
high risk of hypertension, coronary artery diseases,
stroke, insulin resistance, diabetes and attention
deficits, causing occupational accidents, in addition
to an increased risk of mortality."* Habitual
snoring is also a social problem, which affects
the environment and partners with whom patients
share a bed. Therefore, many patients seek medical
assistance for OSA and snoring. Although surgery
or oral appliances may be helpful for habitual
snoring, positive airway pressure (PAP) remains
the first line treatment modality for moderate-to-
severe OSA. However, as a lack of acceptance
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and noncompliance are common in PAP treatment,
surgery is generally the preferred treatment for
OSA.>*

The evolution of OSA surgery has been exciting
and sometimes dramatic. Since Fujita et al. first
introduced uvulopalatopharyngoplasty (UPPP) for
OSA, it has been modified in a number of ways.’
However, discouraging long-term surgical results
and the unexpected prevalence of complications
after UPPP have led surgeons to try to find less
aggressive surgical options that are better tolerated.®
Many OSA meetings on surgical techniques and
failures have discussed possible ways to improve
patient satisfaction. Over time, new techniques,
such as anterior palatoplasty (AP), Cahali lateral
pharyngoplasty (CLP) and expansion sphincter
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pharyngoplasty (ESP), have replaced UPPP." In
some cases, different surgical techniques for OSA
have been combined and performed in single-
sitting or multilevel surgery to provide the best
improvement.

Despite advances in the surgical management of
OSA in the last decade and some surgical successes,
some surgeons, especially non-surgeon sleep
physicians, commonly cite probable post-operative
discomfort and complications (e.g., pain, dysphagia
and bleeding) as reasons for non-surgery. Studies
are lacking on both short- and long-term patient
satisfaction and comfort after OSA surgery.

To shed light on this issue, studies are needed on
both short- and long-term patient satisfaction and
comfort after OSA surgery. The aim of this study
was to investigate patient satisfaction after OSA
surgery, independent of polysomnographic results.
The following questions were addressed: Did the
surgery meet the expectations of the patients, and
were they satisfied with the results? Was the level
of post-operative discomfort as severe as proposed
by some disciplines? What were the most common
adverse effects after the surgery? If similar surgery
were required, would the patient consider such
surgery?

Materials and methods
Study population

This study was conducted at a tertiary referral
hospital. The charts of patients with habitual snoring
or OSA, who had undergone one of the surgical
procedures of AP, CLP, ESP or a combination of
these surgeries with tongue base surgery (TBS)
in the Department of Otolaryngology of Gulhane
Medical School between January 2009 and
December 2014, were reviewed. Of the above
patients, those who had had surgery at least 12
months ago were prospectively included. These
patients were contacted by telephone and asked
whether they would complete a questionnaire on
post-surgery complaints and satisfaction. Patients
who could not be reached on any of their contact
phone numbers, despite three calls on different
days; patients who were unwilling to complete the
questionnaire; patients who had undergone nasal
or pharyngeal surgery at any time after the OSA
surgery; and patients who had used PAP treatment
after the surgery were excluded. The Ethical
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Committee of Gulhane Medical School approved
the study protocol.

Questionnaire

A questionnaire form was specially prepared for the
purpose of the study. The questionnaire consisted
of four sections: i) patient information (age, sex,
surgical intervention and date of the surgery), ii)
post-operative long-term complaints, iii) level of
satisfaction and iv) willingness to undergo similar
OSA surgery again (Table 1).

The patients were invited to attend the hospital
on different dates to complete the questionnaire.
Each patient completed the questionnaire alone in
a silent room. In cases of problems completing the
form, an authorized otolaryngologist, who was not
involved in the study, was on hand to help. None
of the patients had any difficulties completing the
questionnaire.

Table 1

The questionnaire form.

Surname:

Age/sex:

Name of the surgical intervention:
Date of the surgery:

From the list below, right now, do you have any com-
plaints regarding your sleep apnoea surgery? (You can
select more than one complaint, and you can add others
if these are not included in the list.)

a) Pain b) Difficulty swallowing (dysphagia) ¢) Bleeding
d) Hypernasal tone when speaking (velopharyngeal insuf-
ficiency) e) Nasal regurgitation while eating f) Taste
disturbances g) Feeling of a lump or foreign body in the
throat (globus sensation)

h) Other ..o

Overall, how satisfied were you with the surgery that you
underwent for snoring/sleep apnoea?

1) I am totally dissatisfied with the surgery.
2) I’m not satisfied.

3) I’m undecided.

4) I’'m satisfied.

5) I’'m very satisfied.

If your symptoms returned, would you undergo the same
procedure if recommended to do so by your physician?

a) Yes b) No
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Surgical procedures

The type of surgery was decided according
to the patients’ anthropometric and anatomic
characteristics, clinical findings and endoscopic
examinations. Tonsil grade, Modified Mallampati
score, modified Mueller’s manoeuvre, palate pheno-
type and retropalatal collapse patterns were
evaluated.

The types of pharyngeal surgeries were AP,
CLP, ESP and combinations of these surgeries with
TBS. AP and CLP were performed as described
earlier,”® and ESP was performed as described by
Pang and Woodson using the tunnel technique.''
For the TBS, an intra-oral partial glossectomy with
coblation was performed as described previously."
The patients were divided into four groups
according to their surgical procedure: an AP group,
a CLP group, an ESP group and a combined surgery
group.

The AP procedure was suggested to patients if
they had 1) aredundant soft palate, 2) smaller tonsils
(grade O to 2), 3) a primarily anteroposterior velo-
pharyngeal collapse in an endoscopic evaluation
and a modified Mueller’s manoeuvre and 4) a
Modified Mallampati score of 1 to 2. A 4xlcm
horizontal rectangular strip of mucosa was excised
from the soft palate and then the stripped area was
sutured with 10 to 15 vicryl sutures. The muscle
layer was completely protected in this procedure.
None of these patients had a tonsillectomy or any
other procedures concomitantly.

The CLP procedure was suggested to the patients
if they had 1) a significant lateral pharyngeal wall,
2) a Modified Mallampati score of 1 to 2, 3) grade
0 to 4 tonsils and 4) a primarily lateral pharyngeal
wall collapse in an endoscopic evaluation
and a modified Mueller’s manoeuvre. First, a
tonsillectomy was performed. Then, the superior
pharyngeal constrictor and palatopharyngeus
muscles were identified and divided from each
other. The superior pharyngeal constrictor muscle
was dissected from the lateral pharyngeal space
and a lateral-based flap was sutured anteriorly to
the same-side palatoglossus muscle. After that, a 1
cm incision near to the uvula, which extended 45°
from the medial to the lateral direction, was made.
The palatopharyngeus muscle was dissected and
divided into superior and inferior flaps. Finally, a
palatopharyngeal Z-plasty was performed, before
the flaps and mucosa were closed.
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The ESP procedure was suggested to patients if
they had 1) a lateral pharyngeal wall hypertrophy,
2) grade 0 to 4 tonsils, 3) a Modified Mallampati
score of 1 to 2, 4) an oblique shaped palate and 5)
narrowing at the distal velopharyngeal sphincter.
First, a bilateral tonsillectomy was performed.
Then, the palatopharyngeus muscle was identified,
its inferior end was transected horizontally, rotated
superolaterally, isolated in an inferior to superior
direction by monopolar cautery, and left with its
superior part attached to the posterior horizontal
pharyngeal constrictor muscles. For the rotation
of the palatopharyngeus muscle, a tunnel was
prepared through an incision made on the anterior
surface of the soft palate medial to the hamulus.
The first suture for the attachment of the muscle
was a submucosal, horizontal mattress suture, and
the second one was a vertical mattress suture to the
fibrous tissues. Finally, the anterior and posterior
tonsillar pillars were opposed with vicryl sutures.

The TBS procedure was suggested to patients
with significant tongue base hypertrophy causing
retroglossal obstruction. The intraoral surgical
field was visualized with a 30° rigid telescope.
For the retraction of the tongue, one retention
suture was placed in the midline to pull the tongue
anteriorly. After a midline incision was performed
by monopolar cautery, two additional traction
sutures were placed on the lateral edges of the
incision. Submucosal lingual tonsil tissue was
removed using a coblator posteriorly and laterally
by avoiding mucosal damage to the tongue. After
the tissue resection was completed, two or three
vicryl sutures were placed anteriorly to prevent
bulging and to reduce dead space in the midline.
The posterior tongue wound was left open to allow
any drainage due to minimal bleeding or fluids and
to prevent the possibility of any collection that
could risk airway safety.

Statistical analysis

Statistical analyses were performed using SPSS
for Windows, Ver. 15.0 (SPSS Inc., Chicago, IL,
USA). The values were expressed as mean(s) and
standard deviation(s) (mean = SD) and percentages
(%) when required. The Kruskal-Wallis test was
used for the comparison of continuous variables
between the groups. A chi-square test was used
for the comparison of discrete variables between
the groups. Correlations between variables were
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Patients undergoing one of the surgical

these surgeries with TBS
(n=165)

procedures of AP, CLP, ESP or a combination of

v

All telephoned patients
(n=152)

v

Finally included
(n=113)

Figure 1
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-Patients who had undergone nasal or
pharyngeal surgery at any time after the
OSA surgery (n = 6)

-Patients who had used PAP treatment after
the surgery (n=7)

-Patients who could not be reached on any
of their contact phone numbers, despite
three calls on different days (n =21)

-Patients who were unwilling to complete
the questionnaire (n = b18)

The flowchart of included patients according to inclusion/exclusion criteria.
AP = anterior palatoplasty, CLP = Cahali lateral pharyngoplasty, ESP = expansion sphincter pharyngoplasty,
TBS = tongue base surgery.

explored wusing Spearman’s correlation test.
Significance was defined as p<0.05.

Results

According to chart reviews of the operated
patients, 165 patients underwent one of the surgical
procedures of AP, CLP, ESP or a combination
of these surgeries with TBS between January
2009 and December 2014. The total number of
telephoned patients was 152. After the inclusion/
exclusion criteria, the study group finally consisted
of 113 patients (106 males and seven females)
(Figure 1). The mean age was 44.44 + 9.04 years
(21-70 years), and the mean period from surgery to
completion of the questionnaire was 39.80 + 22.47
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months (12-79 months). The number of patients
in each group was as follows: AP (n = 28), CLP
(n =25), ESP (n = 34) and combined surgery (n =
26). The combined surgeries were AP+TBS (n =9),
CLP+TBS (n = 8) and ESP+TBS (n =9). The ages
and follow-up times were significantly different
among the surgery groups (p = 0.004 and p<0.001,
respectively).

Twenty-three (20.3%) of the patients stated
that they were very satisfied, and 65 (57.5%)
stated that they were satisfied. Two (1.8%), 20
(17.7%) and three (2.7%) patients selected ‘I’'m
undecided’, ‘I’'m not satisfied’ and ‘I am totally
dissatisfied with the surgery’, respectively. In total,
88 (77.8%) of the patients were satisfied with the
surgical interventions, and the level of satisfaction
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Table 2

Demographic data, level of satisfaction and complaints

193

Long-term complaints

Globus sensation
(n=3)

Nasal regurgitation
(n=2)

Loss of sensation

(n=1)

Globus sensation
(n=2)

Nasal regurgitation
(n=2)

Difficulty
swallowing, taste
disturbances and

Anterior Cabhali lateral . . Combined .
alatoplasty pharyngoplasty Expansion sphincter surgeries All surgeries
p pharyngoplasty
(n=128) (n =25) (n=34) (n=26) (n=113)
Age 46.6£9.76 45.3+8.02 40.4748.71 46.46+8.35 44.44+9.04
(p = 0.004)
Post-operative period
(months) 37.21422.71 62.48+13.61 24.67+14.44 40.57+£20.45 39.80+22.47
(p<0.001)
5 3(10.7%) 6 (24%) 11 (32.4%) 3(11.5%) 23 (20.4%)
sLa?seflaziion* 4 16 (57.1%) 11 (44%) 22 (64.7%) 16 (61.5%) 65 (57.5%)
V. %) 3 1 (3.6%) 0 (0%) 0 (0%) 1 (3.8%) 2 (1.8%)
(p=0.188) 2 7 (25%) 7 (28%) 1 (2.9%) 5(19.2%) 20 (17.7%)
1 1 (3.6%) 1 (4%) 0 (0%) 1 (3.8%) 3 (2.7%)
Willingness Yes 18 (64.29%) 20 (80%) 32 (94.11%) 20 (76.9%) 90 (79.6%)
to undergo
surgery again
(p = 0.035) No 10 (35.71%) 5 (20%) 2 (5.89%) 6 (23.1%) 23 (21.4%)
6 (21.4%) 5 (20%) 12 (35.3%) 4 (15.4%) 27 (23.9%)

velopharyngeal
insufficiency

(n=1)

Difficulty swallowing Globus sensa- | One complaint

(n=3) tion (n = 2) (n=25)

Regurgitation (n = 2) Difficulty Two complaints
swallowing (n=1)

Taste disturbances (n=1)

(n=2) Three
Occlusion complaints

Globus sensation problem n=1)

(n=2) (n=1)

Speech changes (n = 1)
Nausea (n = 1)

Difficulty swallowing
and regurgitation (n = 1)

* Level of satisfaction 1: I am totally dissatisfied with the surgery; 2: I'm not satisfied; 3: I’'m undecided; 4: I'm satisfied; 5: I’'m very

satisfied.

was highest in the ESP group (97%). There was no
statistically significant difference in the level of
satisfaction among the groups (p = 0.188) (Table 2).

Ninety (79.6%) of the 113 patients indicated that
they would undergo sleep apnoea surgery again,
with the highest number in the ESP group (32/34,
94.11%). As shown in Table 2, the difference among
the surgery groups was statistically significant (p =
0.035).
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Twenty-seven (23.9%) of the 113 patients
indicated that they had one or more complaints after
the surgery. These complaints were long-lasting
in six (21.4%), five (20%), 12 (35.3%) and four
(15.4%) patients in the AP, CLP, ESP and combined
surgeries groups, respectively. A globus sensation
was the most common long-term complaint (7 =9).

The details of all the complaints are shown in Table
2.
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Table 3
Correlations in the study population
Age Postoperative Level of satisfaction Willingness to undergo a surgery again
& period (1=worst, 5=best) (1=yes, 2=no)
r 1.000 0.132 -0.081 0.114
Age
p NA 0.164 0.394 0.228
r 0.132 1.000 -0.232 0.142
Postoperative period
p 0.164 NA 0.014 0.134
-0.081 -0.232 1.000 -0.684
Level of satisfaction !
(1 =worst, 5 = best)
p 0.394 0.014 NA <0.001
Willingness to undergo | 0.114 0.142 -0.684 1.000
a surgery again
(1 =yes, 2=no) P 0.228 0.134 <0.001 NA

1: correlation coefficient. Ranges for “r””: 0.00-0.25 weak; 0.25-0.70: moderate; >0.70: strong correlation. (-): negative direction.

Significance was defined as p < 0.05.

According to the correlation analysis, there was
a significant negative correlation between the ‘the
post-operative period’ and ‘level of satisfaction’
(p = 0.014). As shown in Table 3, the ‘level of
satisfaction’ and ‘willingness to undergo surgery
again’ were also significantly correlated (p<0.001).

Discussion

This study showed that a relatively high number
(77.8%) of patients were satisfied with their
OSA surgeries. Moreover, 79.6% of the patients
indicated that they would undergo OSA surgery
again for sleep apnoea if required. The finding
that approximately eight out of 10 patients with
a complaint of snoring or OSA would accept
subsequent surgery is remarkable and should be
considered important for sleep medicine. Despite
many undesirable surgery-related outcomes, such
as pain, difficulty eating and swallowing, bleeding
and quality of life changes, the findings of the
present study (i.e., patients’ acceptance of further
operations) provide strong evidence that patients
do not consider the side effects of OSA surgeries
in the post-operative period to be severe enough to
preclude similar surgery in the future.

Among the four types of surgical interventions
investigated in this study, the patients in the ESP
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group had the highest scores for the questions on
the level of satisfaction and willingness to undergo
OSA surgery again. Since the introduction of ESP
nine years ago," many studies have reported its
use in successful surgical outcomes.'*"” A recent
meta-analysis reported that the overall success rate
of ESP was 86.3% and that it was associated with
significantly better clinical and statistical outcomes
compared to other traditional pharyngoplasty
methods for OSA.* The findings of the present
study on long-term patient satisfaction with ESP
support the results of this meta-analysis. However,
the numbers of long-term complaints were much
higher in the ESP group than in the other surgery
groups in the present study. This finding appears
contradictory. Although 35.3% of the patients who
underwent ESP indicated the presence of long-
term complaints, they showed greater acceptance
of subsequent surgery and long-term satisfaction
than did the patients in the other surgery groups.
The latter suggests that these patients do not seem
to consider the long-term complaints a major
problem. Therefore, if a patient’s OSA warrants
ESP, surgeons can feel confident about suggesting
this surgical procedure.

In the present study, there was a significant
negative correlation between the ‘post-operative
period’ and ‘level of satisfaction’. In addition, there
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was a significant correlation between the ‘level of
satisfaction’ and ‘willingness to undergo surgery
again’ in all the surgery groups. Sleep surgeons
generally agree that the aim of surgery for OSA
should be to reduce a patient’s complaints to a
minimum for as long as possible. As shown by the
present study, the level of patient satisfaction was
much better in the early post-operative period than
in the late post-operative period. This expected
outcome was consistent with the finding that
patients who were more satisfied with the surgery
were more eager than less satisfied patients to
undergo subsequent sleep apnoea surgery if needed.

Of the 113 patients, 27 (23.9%) indicated that
they were suffering from one or more complaints
in the long-term period, and 25 of these 27 patients
indicated that they were suffering from only
one complaint. A globus sensation was the most
common long-term complaint (n = 9). An earlier
review also reported that a globus sensation was one
of the most common, persistent side effects after
UPPP and uvulopalatoplasty.® A globus sensation
refers to a feeling of a lump or foreign body in the
throat or at the base of the tongue, especially during
swallowing. In the question on a globus sensation
in the present study, most of the patients’ answers
focused on soft palate-related complaints. The
higher prevalence of these complaints (n = 3) in the
AP group may be due to scar formation after the
surgery. Obsessive tongue movements towards the
site of the palatoplasty scarring may also become a
problem for some patients. In contrast, the incision
and suturing regions in the ESP and CLP techniques
are more hidden than those in the AP techniques.
This may help to prevent globus complaints and
tongue movements.

There are several limitations of the present study.
Firstly, patient satisfaction after surgery depends
on many factors, including age, health status, level
of education, race, lifestyle, reason for admission,
level of income, length of hospital stay and whether
the surgery is first or revisory."* To reduce possible
bias associated with these confounders, further
studies with large case series could be performed
by adapting the questionnaire form. In the present
study, the questionnaire mainly focused on surgery-
related satisfaction. Secondly, since we only report
the results of patients who have volunteered to be
involved in this study, there is a potential risk of
selection bias. The unreachable or reluctant patients
would have substantially affected the outcomes
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had they been enrolled in this study. Thirdly,
subjects who had undergone nasal surgery at any
time following their OSA surgery were excluded
because the nasal surgery may have influenced their
level of satisfaction. Patients who had undergone
post-operative PAP treatment for unresolved OSA
were excluded for the same reason. Finally, since
we intended to investigate patient satisfaction
independent of polysomnographic results, the
overall study population was not divided into two
groups, i.e., a ‘habitual snoring” and an ‘OSA’
group. Satisfaction levels after surgery for habitual
snoring and OSA may differ, and this could be a
subject of forthcoming studies.

Conclusion

According to the results of this study, surgical
treatments, especially new  pharyngoplasty
procedures, for snoring and OSA are promising and
satisfactory for patients in the long term, despite the
well-known complications and side effects of these
surgeries. Surgeons may advise prospective OSA
patients about the good long-term satisfaction rates
with these new procedures and recommend them to
patients who cannot tolerate or are unwilling to use
PAP therapy.
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