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Abstract Objective: To systematically review outcomes for cautery-assisted palatal stiff-
ening operation (CAPSO) as a treatment for adult obstructive sleep apnea (OSA).
Methods: Five databases (including PubMed/MEDLINE) were searched through July 12, 2017.
Results: Eight studies (307 patients) met criteria. Overall, CAPSO alone (80 patients) improved
AHI from a mean � standard deviation (M � SD) of (16.8 � 11.9) to (9.9 � 10.9) events/h (41.1%
decrease). Mixed CAPSO with/without tonsillectomy (92 patients) improved AHI from a M � SD
of (24.8 � 12.6) to (10.6 � 9.5) events/h (61.7% decrease). CAPSO with expansion pharyngo-
plasty (EP), (78 patients) improved AHI from a M � SD of (26.3 � 17.7) to (12.6 � 5.8)
events/h (52.1% decrease). CAPSO alone (90 patients) improved lowest oxygen saturation
(LSAT) by 5.4 points. Mixed CAPSO with/without tonsillectomy (77 patients) improved LSAT
by 10.6 points, and CAPSO with EP (78 patients) improved LSAT by 5.2 points. Sleepiness
improved (182 patients) from an Epworth Sleepiness Scale score of 11.8 to 5.1, P < 0.001. Snor-
ing reduced (120 patients) from 7.9 to 2.5 on visual analog scales (0e10 scale), P < 0.001.
Conclusions: Apnea-hypopnea index has improved by 41.0% for CAPSO alone, 61.7% for CAPSO
with tonsillectomy and 52.1% for CAPSO with expansion pharyngoplasty. Additionally, lowest
oxygen saturation, sleepiness and snoring have also improved after CAPSO.
hoo.com (M. Camacho).
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Introduction

Obstructive sleep apnea (OSA) is a disorder that is caused
by complete or partial obstructions of the upper airway,
often at multiple levels (retropalatal, retrolingual, or nasal
cavity). OSA is defined by the presence of at least 5
obstructive respiratory events (apneas, hypopneas, or res-
piratory effort related arousals) per hour of sleep and
usually results in reduced blood oxygen saturation that
subsequently causes increased sympathetic activity, hy-
pertension, and daytime somnolence. Up to 4% of adults are
believed to have OSA with additional symptoms, most
commonly middle aged males, though up to 20% of Amer-
ican adults are believed to have at least mild OSA if
formally studied in a sleep lab by polysomnography.1e3 If
left untreated, OSA has been associated with a wide range
of comorbidities to include cardiovascular disorders, neu-
rocognitive dysfunction, and mortality.4,5

Cautery-assisted palatal stiffening operation (CAPSO) is
a simple, single-stage procedure for the treatment of both
snoring and OSA. It was first introduced formally by Mair
and was subsequently modified by Pang.6e8 The operation
can be performed under local anesthetic or with general
anesthesia. CAPSO consists of denuding a portion of the
anterior aspect of the soft palate with a blended cautery
and then cauterizing the denuded tissue to further stiffen it
for hemostasis and healing by secondary intention, with or
without primary closure of the mucosa.9 CAPSO has been
performed with and without tonsillectomy and recently in
conjunction with expansion pharyngoplasty. The goal of
CAPSO and other palatal surgical procedures is to enlarge
the retropalatal space by providing scar tissue which
stiffens the soft palate and produces fibrosis and produces
anterior displacement of the soft palate.

CAPSO has been suggested as a viable alternative to
other, more invasive surgical modalities for the treatment
of OSA such as uvulopalatopharyngoplasty (UPPP), laser-
assisted uvuloplasty (LAUP), and radiofrequency ablation
(RFA) due to the significant complications associated with
these interventions as well as the requirement for general
anesthesia, expensive equipment, and multiple-stage op-
erations. CAPSO has been reported to be less painful than
many other procedures.10 CAPSO has been shown to be an
effective procedure for the prevention of snoring,11e13 and
has been used to treat OSA.

Therefore, the objective of this study is to systemati-
cally review all international publications reporting poly-
somnography data for CAPSO as treatment for adult
patients with OSA, followed by a meta-analysis of the data
obtained, particularly apnea-hypopnea index (AHI) and
lowest oxygen saturation (LSAT). In order to fully evaluate
the effect of CAPSO, a meta-analysis evaluating CAPSO with
and without tonsillectomy and/or in conjunction with
expansion pharyngoplasty is necessary, and the outcomes
should be compared between these groups. Therefore, the
study inclusion criteria were as follows using the PICOS
acronym: (1) Patients: any adult patient (�18 years old)
with OSA; (2) Intervention: CAPSO; (3) Comparison: poly-
somnography data pre-surgical and post-surgical; (4) Out-
comes: AHI, LSAT, Epworth sleepiness scale (ESS), visual
analog scale (VAS), respiratory disturbance index (RDI); (5)
Study design: any study design from case reports through
randomized controlled-trials.

Methods

Protocol

The Tripler Army Medical Center approved this study via the
protocol TAMC 16N14.

Study eligibility criteria

Studies were included without any limitations placed on
year of publication, country, or language. For purposes of
study eligibility, inclusion criteria are: (1) Adult patients
with sleep disordered breathing; (2) Outcomes for sleep
study information, snoring and/or sleepiness; (3) Anterior
palatoplasty or palatal stiffening operation or CAPSO or
modified CAPSO with or without tonsillectomy/expansion
pharyngoplasty (plication of palatopharyngeus). Studies
were excluded if other surgical procedures were performed
at the same time, such as: (1) Laser-assisted uvuloplasty or
laser-assisted UPPP; (2) UPPP; (3) Lateral pharyngoplasty;
(4) Pillar implants; (5) Z-palatoplasty or z-palatophar-
yngoplasty; (6) Sclerosing agents for palatal stiffening; (7)
Radiofrequency ablation of the soft palate; (8) Transpalatal
advancement pharyngoplasty.

Information sources

The five databases searched during this study included
Google Scholar, PubMed/MEDLINE, The Cochrane Library,
Scopus, and Embase. Searches were conducted between
the dates of December 5, 2016 and July 12, 2017. Each
database was individually searched from its initiation.

Search strategy

The search strategies were tailored to each specific data-
base, the search used in PubMed/MEDLINE included:
((“Cautery-assisted palatal stiffening operation”) OR
(“palatoplast*” OR “uvuloplast*” OR “palatal stiffening”)
OR (“cauter*” and “anterior palatoplast*”)).

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Study selection and data collection

Three authors (C.L., M.C. and R.A.) independently
searched the international literature for relevant studies
to include in this review. Titles and abstracts were first
reviewed and studies with potentially applicable material
were then downloaded in full text form. Once down-
loaded, each manuscript was independently reviewed by
at least two co-authors to ensure inclusion criteria were
met. Data was then extracted from each article and
documented in a table according to year published. The
data extrapolated from each study included total number
of subjects, ages, body mess indexsBMIs, and all pre- and
post-operative data measured (AHIs, LSATs, ESSs, VASs,
etc.). If a study did not report all the data necessary for
inclusion in the meta-analysis, or if there was an unre-
solvable discrepancy in the data, then the authors were
contacted using the information provided in the manu-
script. The methods section for each manuscript was
reviewed in detail to ensure that there were different
patient populations within each manuscript and if there
was a possibility of overlapping timeframes or patients,
then the plan was to contact the authors at least twice for
more information.
Data items

If multiple follow-up polysomnography measurements were
provided by a study, then the most recent data was used as
long as no additional surgeries had been performed.
Summary measures

Summary measures included the weighted mean differ-
ences (MD) and the standardized mean differences (SMD).
The associated 95% confidence intervals (95%CI ) were also
calculated based on the data. The magnitudes of effect for
SMD were assigned using Cohen’s guidelines as small Z 0.2,
medium Z 0.5, and large Z 0.8.14
Figure 1 Flow diagram demonstrating litera
Heterogeneity and risk of bias

For the meta-analysis, Review Manager Software (REV-
MAN) version 5.3 (Copenhagen: The Nordic Cochrane
Centre: The Cochrane Collaboration, 2014) was used for
data analysis. REVMAN was used to calculate the Cochrane
Q statistic (Q statistic), and based on previously published
studies a value � 0.10 was deemed statistically signifi-
cant.15 Another measure of heterogeneity (inconsistency)
was calculated by REVMAN as well (I2 statistic), and values
were defined as follows: 25% (low), 50% (moderate) and
75% (high) levels of inconsistency.16 We used the recom-
mendations given by the Cochrane Collaboration and
evaluate the REVMAN funnel plots using visual inspection
for the risk of bias if 10 or more studies reported outcomes
for a specific variable.

Sensitivity analysis

After performing the meta-analysis and calculating the Q
statistic and I2 statistic, if there was heterogeneity, then a
sensitivity analysis was performed in order to identify
which study or studies were responsible.

Results

The search strategy generated 186 studies, of which 23
were found to discuss cautery techniques or encompass
potentially relevant data, and were subsequently down-
loaded in their full versions. From this collection, studies
were further excluded if they lacked objective pre- and
post-operative polysomnography data or were designed to
treat snoring alone or some other non-OSA disease. Overall,
8 articles met inclusion and exclusion criteria.7,8,17e22 Fig. 1
demonstrates the exclusions at each stage of the process.

The QUADAS-2 Tool23 was used to evaluate the quality of
each study and Table 1 provides the results. For the three
studies by Pang et al,7,8,18 the 2007 study was a prospective
case series evaluating snoring/sleep sub-specialty clinics
over an 18-month period, the 2009 study was a non-
randomized prospective multicenter (Singapore, Malaysia,
ture search, study inclusion and exclusion.



Table 1 Quality criteria of included studies according to QUADAS-2 assessment tool.

Study Risk of bias Applicability concerns

Patient
selection

Index
test

Reference
standard

Flow and
timing

Patient
selection

Index
test

Reference
standard

Bayir 201617 High risk Low risk Low risk Low risk Low risk Low risk Low risk
Pang 201618 Low risk Low risk Low risk High risk Low risk Low risk Low risk
Selcuk 201719 High risk Low risk Low risk Low risk Low risk Low risk Low risk
Marzetti 201320 Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Ugur 201421 High risk Low risk Low risk Low risk Low risk Low risk Low risk
Pang 20097 Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Pang 20078 High risk Low risk Low risk Low risk Low risk Low risk Low risk
Wassmuth 200022 Low risk Low risk Low risk Low risk Low risk Low risk Low risk
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USA) trial evaluating 77 consecutive patients, and the 2016
study was a non-randomized prospective dual-center
(Singapore and Italy) evaluating 73 consecutive patients.
AHI

Meta-analysis of the five studies with AHI data demon-
strated a reduced AHI (237 patients) from a preoperative
mean � standard deviation (M � SD) of (21.56 � 14.90) to
(11.31 � 8.98) events/h (47.54% decrease). A sub-analysis
using random effects modeling was performed on the five
studies with AHI data (237 patients), and there was an AHI
MD of �11.10 events/h [95%CI -15.38, �6.38], overall ef-
fect (Z ) Z 5.09, P < 0.001, Q statistic P Z 0.001 (het-
erogeneity present), I2 Z 78% (high inconsistency). The
sensitivity analysis demonstrated that after removal of the
study Ugur et al21(2014), MD revealed no heterogeneity (Q
statistic P Z 0.62) or inconsistency (I2 Z 0), see Fig. 2.

The AHI SMD was �1.04 [95%CI -1.25, �0.83] (large
magnitude of effect), overall effect Z Z 5.49, P < 0.001, Q
statistic PZ 0.34 (no heterogeneity present), I2 Z 12% (low
Figure 2 Mean Difference in AHI Pre- and Post-CAPSO, with 95%
CAPSO, with 95%CI (Bottom). AHI: apnea-hypopnea index; CAPSO:
inconsistency) presented in Table 2. Sensitivity Analysis
demonstrated that the inconsistency dropped to 0% if Pang
et al7(2009) and/or Wassmuth et al22(2000) were removed
(Fig. 2).
CAPSO alone

A sub-analysis for patients who underwent CAPSO alone
without any other intervention demonstrated that the pa-
tients had a reduction in their AHI (80 patients) from a
M � SD of (16.8 � 11.9) to (9.9 � 10.9) events/h (41.1%
decrease).
Mixed CAPSO with/without tonsillectomy

A sub-analysis for patients who underwent CAPSO with
tonsillectomy demonstrated that the patients had a
reduction in their AHI (92 patients) from a M � SD of
(24.8 � 12.6) to (10.6 � 9.5) events/h (61.7% decrease).
CI (Top); Standardized Mean Difference in AHI pre- and post-
cautery-assisted palatal stiffening operation.
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CAPSO with expansion pharyngoplasty

The outcomes for patients who underwent CAPSO with
expansion pharyngoplasty demonstrated that the patients
had a reduction in their AHI (78 patients) from a M � SD of
(26.3 � 17.7) to (12.6 � 5.8) events/h (52.1% decrease).

Oxygen desaturation index (ODI)

The ODI was reported by Bayir et al17 (2016). Overall, the
ODI decreased from a M � SD of (11.93 � 7.71) to
(10.20 � 8.53) events/h (a 14.5% reduction). In 20 patients,
the ODI improved overall, from a M � SD of (11.76 � 9.04)
to (6.77 � 5.36) events/h (a 42.4% reduction). However, in
15 unsuccessful patients, the ODI worsened overall, from a
M � SD of (12.17 � 5.77) to (14.78 � 9.92) events/h (a 21.4%
increase).

Lowest oxygen saturation

The LSAT (232 patients) increased from a preoperative
M � SD of 82.24% � 15.13%e89.22% � 10.59% (Table 2). A
sub-analysis using random effects modeling was performed
on the four studies with LSAT data (232 patients), and there
was an LSAT MD of 5.64% (95%CI 2.14, 9.15), overall effect
(Z ) Z 3.15, P Z 0.002, Q statistic P Z 0.001 (heteroge-
neity present), I2 Z 82% (high inconsistency). Sensitivity
analysis demonstrated that after removal of the study Bayir
et al17(2016) and Pang et al18(2016), MD revealed no het-
erogeneity (Q statistic P Z 0.70) or inconsistency (I2 Z 0),
see Fig. 3.

The LSAT SMD was 0.65 (95%CI 0.46, 0.84, moderate
magnitude of effect), overall effect Z Z 6.79, P < 0.001, Q
statistic P Z 0.65 (no heterogeneity present), I2 Z 0 (no
inconsistency) (Fig. 3).

CAPSO alone

A sub-analysis for patients who underwent CAPSO alone
without any other intervention demonstrated that the pa-
tients had an increase in the LSAT (90 patients) from a
M � SD of (81.6 � 15.9) to (87.0 � 6.4) events/h (5.4 oxygen
saturation point increase).

Mixed CAPSO with/without tonsillectomy

A sub-analysis for patients who underwent CAPSO with
tonsillectomy demonstrated that the patients had an in-
crease in the LSAT (77 patients) from a M � SD of
(81.4 � 19.2) to (92.0 � 16.9) events/h (10.6 oxygen
saturation point increase).

CAPSO with expansion pharyngoplasty

The outcomes for patients who underwent CAPSO with
expansion pharyngoplasty demonstrated that the patients
had an increase in the LSAT (78 patients) from a M � SD of
(83.8 � 8.2) to (89.0 � 3.6) events/h (5.2 oxygen saturation
point increase).



Figure 3 Mean Difference in LSAT Pre- and Post-CAPSO, with 95%CI (Top); Standardized Mean Difference in LSAT pre- and post-
CAPSO, with 95%CI (Bottom). Abbreviations: LSAT Z lowest oxygen saturation; CAPSO Z cautery-assisted palatal stiffening
operation.
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Sleepiness

A total of 272 patients had sleepiness data and of these 182
provided M � SDs. The combined pre-operative M � SD for
ESS was 11.8 � 4.1 and the combined post-operative M � SD
for ESS was 5.1 � 4.0, P < 0.001 (95%CI 5.87, 7.54).

Arousals

Only Ugur et al21 offered any discussion of arousals as
objectively measured by a PSG. They reported the total
number of spontaneous arousals in 1 h as the arousal index
(ARI) with preoperative M � SD of 15.7 � 7.7 and post-
operative M � SD of 11.7 � 6.4 for a statistically significant
P-value of 0.023.

Complications

Our review of the literature revealed four main complica-
tions to consider in palatal procedures: (1) pain, (2)
bleeding, (3) velopharyngeal insufficiency (VPI) and (4)
globus sensation/inability to clear phlegm.

Postoperative pain was the most common complaint and
frequently measured using a VAS ranging from 0 (no prob-
lem) to 10 (excruciating pain with extreme difficulty
speaking/swallowing). The VAS were completed multiple
times throughout the first 2 weeks postoperatively and
revealed a maximum amount of pain between post-
operative days 2e5. Pang 2007 et al8 (reported a mean pain
score of 8.6 (range 7.3e9.1) with a maximum on day 2 and
improving to a mean of 2.2 (range 1.8e3.6) by day 14. Ugur
et al21 reported a mean pain score of 6 for the first 3
postoperative days which decreased to a mean of 1 by day
14. Marzetti et al20 reported a mean pain score of 5.1 during
the first 3 days and an average duration of 7.1 days.

While bleeding and VPI are certainly more serious com-
plications, they rarely if ever occurred in the studies exam-
ined. Ugur et al21 reported 4 patients (9.5%) with nasal
regurgitation of liquids on swallowing during the first post-
operative week, but this symptom resolved by 6 weeks. They
did not observe any postoperative bleeding or long-term VPI.
They did find that 16 patients (38%) had globus sensation and
inability to clear phlegm 2 years after the operation. Wass-
muth et al22 had no return visits for bleeding, dehydration,
or subjective symptoms of VPI (temporary or long-term)
elicited on direct patient questioning. Both Pang
et al7(2009) and Marzetti et al20 also reported no complica-
tions to include velopharyngeal incompetence, oronasal fis-
tula, or primary or secondary hemorrhage.

Visual analog scale for snoring

A total of 210 patients had snoring data and of these 120
provided M � SDs. The combined pre-operative M � SD for
VAS was 7.9 � 5.1 and the combined post-operative M � SD
for VAS was 2.5 � 4.6, P < 0.001 (95%CI 4.17e6.64).

Risk of bias

None of the variables had at least 10 studies reporting
outcomes; therefore, funnel plots and risk of bias was not
performed.

Discussion

There are three main findings in this systematic review and
meta-analysis. First, this study shows that CAPSO has
improved respiratory parameters in OSA patients. The
compiled results of eight separate studies using respiratory
parameters during polysomnography have demonstrated
the improvement. The systematic review provided a total
of 307 patients with data available for meta-analysis.
Overall, CAPSO reduced the AHI M � SD by approximately
50% from a pre to post-operative value of (21.6 � 14.9) to
(11.3 � 9.0) events/h. The AHI standardized mean differ-
ence provides us with information as to how large the
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magnitude of effect was and at a value of �1.04 [95%CI
-1.25, �0.83], this is a large magnitude of effect. A 50%
reduction is clinically significant given that patients can
undergo an isolated CAPSO in the clinic, using local anes-
thetic. Studies by Selcuk et al,19 Ugur et al,21 Pang
et al7,8,18 and Wassmuth et al22 provide outcomes for 102
patients who underwent CAPSO alone. When the CAPSO
procedures were performed alone (without tonsillectomy
or expansion pharyngoplasty) the AHI still improved by 41%
from 21.6 to 11.3 events/h which is taking a patient on
average from moderate OSA down to mild OSA. There was a
significant improvement in the AHI when tonsillectomy was
added (61.7% reduction in AHI). There are only a few sur-
gical interventions that can be performed in clinic and can
have a significant reduction in the AHI.

Second, the lowest oxygen saturation improved from a
preoperative value of 82% to a post-operative value of 89%
(a 7% increase). An improvement of 7% in the lowest oxygen
saturation is significant and improves the post-operative
value to nearly 90%. When using random effects modelling,
the LSAT mean difference was 5.64% [95%CI 2.14, 9.15],
demonstrating a significant improvement. Given that pa-
tients with OSA have a drop of their oxygen saturations
during an apnea or hypopnea, the fact that they decreased
on average to only 89% instead of 82% demonstrates that
the patients likely spent less time having the obstruction
and/or it is possible that the airway was partially more
open (after the CAPSO) secondary to the scar tissue from
the CAPSO displacing the palate anteriorly.

Third, there was significant heterogeneity present when
outcomes for AHI and lowest oxygen saturations were eval-
uated. For the AHI, the mean difference had high hetero-
geneity (Q statistic P Z 0.001, and high inconsistency
I2 Z 78%, were eliminated when the study by Ugur et al was
removed during the sensitivity analysis. For the standardized
mean difference, the removal of Wassmuth et al22 and Pang
et al7(2009) eliminated inconsistency which was low to begin
with (I2 Z 12%). The Ugur et al21 and Wassmuth et al22 state
that they did not perform a tonsillectomy as part of the
procedure, therefore, the patients did not have as much
improvement in the AHI. There was significant heterogeneity
in the lowest oxygen saturation mean difference with Q
statistic P Z 0.001 (heterogeneity present), I2 Z 82% (high
inconsistency) and the sensitivity analysis showed that Bayir
et al17 and Pang et al18(2016) were the sources. For Bayir
et al17 there was minimal change in the LSAT, from 86.1% to
87.8% and it is possible that the higher BMI was a reason given
that the average was 29.2 kg/m2. In the Pang et al18(2016)
study, the patients had a 5.2 point improvement in the LSAT
(from 83.8% to 89.0%), which is less than the rest of the
studies which had about 8 point improvement in the LSAT.

Lastly, a significant finding from this study is that when
the outcomes are compared to the LAUP meta-analysis,
there was an overall reduction of 41% in the AHI for patients
undergoing CAPSO alone which is more of an improvement
than the 32% reduction in AHI that was calculated in the
LAUP meta-analysis.24 In the LAUP meta-analysis, the au-
thors recommended that LAUP be performed with caution
or not at all given that nearly 44% of the patients under-
going LAUP had a worsening of their AHI.24 In this meta-
analysis, there were 6 of 115 (or 5% of patients who un-
derwent CAPSO alone ended up having a worsening of their
AHI), specifically: (1) Pang et al8 (2007) reported that none
of the 13 patients had worsening of their AHI (without
tonsillectomy), (2) Pang et al7(2009) reported that none of
the 77 patients had a worsening of their AHI after CAPSO
with tonsillectomy and (3) Wassmuth et al22(2000) reported
that 6 of 25 (24%) patients had a worsening of their AHI
after CAPSO alone. The AHI has improved by 41.0% for
CAPSO alone, 61.7% for CAPSO with tonsillectomy and 52.1%
for CAPSO with expansion pharyngoplasty; therefore, add-
ing the tonsillectomy when appropriate can help improve
the sleep apnea outcomes. When the ODI is evaluated
(Bayir et al17), there was success in 20 patients from
(11.76 � 9.04) to (6.77 � 5.36) events/h (a 42.4% reduc-
tion); but in 15 patients, the ODI worsened overall, from
(12.17 � 5.77) to (14.78 � 9.92) events/h (a 21.4% in-
crease). Therefore, it is possible that there are a select
group of patients whose respiratory parameters during
sleep worsen, but at this time it is difficult to determine
which patients may improve and which ones may worsen
given that the significant majority of studies have not
provided the individual patient data.

As Wassmuth et al22 assert, the lack of substantial
complications accompanying with CAPSO stands in stark
contrast to the multiple morbidities associated with com-
parable procedures such as UPPP which include hemor-
rhage, severe pain, VPI, and nasopharyngeal stenosis. While
postoperative pain appears to be the only noteworthy
morbidity associated with CAPSO, it is a one-time occur-
rence as opposed to the repeated pain experienced in
multi-step procedures offered in comparable interventions
such as UPPP and LAUP. Furthermore, these more invasive
procedures tend to be associated with a higher degree of
pain for a longer duration of time. Ugur et al21 found an
average VAS pain score of 7.5 for UPPP. For the uvulopalatal
flap procedure, Marzetti et al20 reported a mean VAS pain
score of 6.8 with an average duration of 10.8 days. Pang
et al7(2009) found that the patients who underwent a
concurrent tonsillectomy experienced a higher intensity of
pain, suggesting that the pain was more likely attributable
to tonsillectomy than anterior palatoplasty.

Limitations

There are limitations to this study. First, there are few
publications reporting outcomes for CAPSO (primarily case
reports and small case series). However, this shortcoming is
understandable given that CAPSO is a targeted and patient-
specific surgery requiring individual evaluation that presents
challenges when attempting a randomized trial. Because
fewer than 10 studies reported any given variable, we did
not perform a risk of bias (Begg’s and Egger’s, funnel plot
visual assessment); however, it is known that both medical
and surgical literature can be biased against negative or
equivalent findings, it is possible that studies demonstrating
worsening of or no difference in OSA may have either been
rejected from publication or were simply not submitted.

Conclusions

AHI has improved by 41% for CAPSO alone, 61.7% for CAPSO
with tonsillectomy and 52.1% for CAPSO with expansion
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pharyngoplasty. Additionally, lowest oxygen saturation,
sleepiness and snoring have also improved after CAPSO.
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