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ABSTRACT

Background: Continuous positive airway pressure (CPAP) is the standard treatment for adult
obstructive sleep apnea (OSA), but adherence is often suboptimal. Surgical options, such as
tonsillectomy, may be considered in selected patients.

Aims/Objectives: To compare the effectiveness of tonsillectomy with lifestyle counseling in adult
patients with OSA.

Material and methods: This randomized controlled trial included 29 patients with primarly mild tonsillectomy; adult;
to moderate OSA and BMI < 35. Participants were randomly assigned to receive either lifestyle randomized controlled
counseling (n=17) or tonsillectomy (n=12). In-laboratory polysomnography was performed at trial

baseline and after one year to assess changes in OSA severity based on the apnea-hypopnea

index (AHI).

Results: The tonsillectomy group showed a statistically and clinically significant reduction in AHI,

resulting in a shift in average OSA severity from moderate to mild. In contrast, the control group

showed no significant change, with OSA severity remaining at a moderate level on average.

Conclusions and significance: Tonsillectomy may be an effective treatment option for selected

adult patients with mild to moderate OSA and no more than mild obesity. These findings support

the role of tonsillectomy as a treatment alternative for patients non-adherent to conservative

treatments, and may assist in individualized care of non-severe OSA.

Trial registration: ClinicalTrials.gov Identifier: NCT00747890 (registered 2008-09-04).
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Introduction impairments may be present, such as a large tongue
or soft palate volume, or retrognathic mandible [5].
Additionally, an association has been identified
between increasing tonsillar grade and higher

apnea-hypopnea index (AHI) [6], reflecting greater

Obstructive sleep apnea (OSA) is a common condi-
tion that has a major effect on public health due to
significant comorbidities, such as cardiovascular dis-
eases [1]. Globally, one billion adults aged 30-69 are

estimated to have OSA [1]. The condition is charac-
terized by recurrent upper airway collapse during
sleep, causing apneas or hypopneas, repetitive arous-
als, hypoxemia and hypercapnia, and weakened sleep
quality [2].

Obesity is the most important single risk factor
for OSA, and weight reduction should always be
the primary treatment for OSA when related to
obesity [3]. However, since one out of every three
OSA patients is non-obese [4], other contributing
factors must also be considered. Upper airway

OSA severity. Nasal obstruction may worsen OSA
symptoms and compromise the efficacy of continu-
ous positive airway pressure (CPAP) therapy,
whereas its correction can enhance adherence and
treatment outcomes [7]. In addition to maintaining
a normal weight, the standard treatment for mod-
erate to severe OSA is CPAP therapy, which helps
prevent upper airway collapse [8]. For patients who
cannot tolerate CPAP, mandibular advancement
devices (MADs) may be an effective alternative or

adjunctive therapy in mild to moderate OSA [8]
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Surgery is generally not considered a first-line treat-
ment option for adult OSA. However, it may be appro-
priate in selected cases, particularly when a clear
anatomical abnormality is present and/or CPAP therapy
is not tolerated [7,9]. Surgery may also serve as adjunc-
tive therapy, as it can reduce required CPAP pressure
and improve treatment adherence [9]. Various surgical
techniques, including tonsillectomy, tongue base proce-
dures, uvulopalatopharyngoplasty (UPPP), maxilloman-
dibular surgical advancement, and surgically assisted
rapid maxillary expansion, or bariatric surgery, have
been proposed depending on the underlying anatomi-
cal predisposition [7,9,10]. UPPP with or without ton-
sillectomy has been shown to alleviate respiratory
disturbances and excessive daytime sleepiness in most
patients. Nevertheless, the therapeutic response is sub-
ject to individual variability and may gradually decline
over time [7,11]. Furthermore, recent studies suggest
that tonsillectomy alone may be as effective as com-
bined pharyngoplasty and tonsillectomy in selected
patients with obstructive sleep apnea and tonsillar
hypertrophy, while also being less invasive [12,13].

In recent years, treatment guidelines have tended
towards conservatism, and tonsillectomy is not usually
mentioned as a treatment option in adult patients with
OSA. However, there has been a growing discussion
and an increasing number of studies concerning tonsil-
lectomy in treating adult OSA in carefully selected
patients [14]. In children, OSA has been associated with
hypertrophy of the palatine and pharyngeal tonsils,
making adenoidectomy combined with tonsillectomy or
tonsillotomy the primary treatment option for pediatric
patients [15]. A systematic review [14] that examined
17 articles involving 216 patients suggested tonsillec-
tomy as a potential treatment option for adult patients
with significant tonsillar hypertrophy and mild to mod-
erate OSA. Following the publication of the review, one
retrospective study [16], involving 21 OSA patients, and
two prospective studies [17,18], involving 28 and 18
OSA patients, respectively, demonstrated a significant
reduction in AHI following tonsillectomy. Nevertheless,
to the best of our knowledge, no randomized controlled
trials (RCTs) have evaluated tonsillectomy as a treat-
ment for OSA in adults. Therefore, this pilot study aims
to evaluate whether tonsillectomy reduces the severity
of OSA compared to a control group.

Methods

This clinical study was a prospective RCT with a
1-year follow-up. The study was conducted at Kuopio
University Hospital, Finland. Twenty-nine patients (21
male, 8 female) were randomized into two groups: the

surgery group (n=12), which underwent tonsillec-
tomy, and the control group (n=17), which received
lifestyle counseling. Our hypothesis was that patients
who undergo surgery will experience OSA remission
more often than the controls. Randomization was per-
formed using block randomization with a block size
of 10. This study was approved by the Research Ethics
Committee of the Hospital District of Northern Savo,
Kuopio, Finland (No. 29/2008). The trial was regis-
tered at ClinicalTrials.gov (Identifier: NCT00747890;
registration date: 04 September 2008).

Patient selection

After suspicion of OSA, patients were referred from
primary healthcare centers to the outpatient clinic of
the Department of Otorhinolaryngology at Kuopio
University Hospital between 2008 and 2011. Patients
were assigned to undergo nocturnal cardio-respiratory
monitoring by Embletta® (Embla, Broomfield, CO,
US.A.) at home following accepted guidelines for
diagnosing OSA [19]. Thereafter, the patients were
summoned to the outpatient clinic for further evalua-
tion. In addition to the clinical evaluation of the
upper airway structures, anthropometric measure-
ments and completed questionnaires were obtained.
Informed written consent was obtained from all indi-
vidual participants included in the study.

Inclusion criteria were age between 18 and 65 years,
body-mass-index (BMI) < 35, an AHI of 5-30 based
on ambulatory cardiorespiratory recordings, and a
tonsil size of =21 on the Friedman tonsil grading scale
[20]. Patients who were pregnant or had chronic kid-
ney, liver, or thyroid disease, as well as those with
severe nasal obstruction, including significant septal
deformity or polyposis, were excluded. Mild mucosal
swelling and minor septal deviations were not exclu-
sion criteria, but significant mucosal swelling was.
Additionally, patients actively receiving treatment for
any other type of OSA, as well as those diagnosed
with central sleep apnea, were excluded.

Our aim during the patient selection process was
to screen patients with mild to moderate OSA based
on ambulatory cardiorespiratory recordings. After
screening, patients underwent in-laboratory polysom-
nography (PSG) at baseline and at the 1-year follow-up
as part of a sub-study of the main protocol. PSG
enabled a more detailed assessment of sleep architec-
ture. Since electroencephalogram (EEG) data (used to
detect cortical arousals) were included, the results
from the in-laboratory PSG may differ from those
obtained via ambulatory cardiorespiratory recordings,
which do not capture such events.



Clinical evaluation

All patients underwent an otorhinolaryngological
evaluation. The facial structure was assessed through
verbal descriptions, while the pharyngeal airway and
the base of the tongue were categorized using the
Mallampati four-class (I-1V) classification, which esti-
mates the visibility of oropharyngeal structures and is
commonly used to predict upper airway obstruction.
Tonsil size was categorized using the Friedman tonsil
grading scale, ranging from 1 to 4, which reflects
increasing tonsil size [20]. Blood pressure and anthro-
pometric measurements were taken, including weight,
height, and waist circumference.

Sleep recordings

Before the intervention (surgery or lifestyle counsel-
ing), all patients underwent full-night PSG (Embla®,
Broomfield, CO, US.A.) in a laboratory setting at
Kuopio University Hospital. A follow-up PSG was
conducted one year after the intervention at the same
location and with the same equipment. The primary
outcome measures, including AHI and oxygen satura-
tion, were compared before and after the intervention
and between the two groups. Apnea was defined as
the cessation (= 90%) of airflow for more than 10s,
and hypopnea as a>30% reduction of airflow for
more than 10s, associated with either an oxygen
desaturation of > 3% or an arousal [19]. The AHI
was calculated as the number of apneas and hypo-
pneas per hour of sleep. Central apneas were minimal
and thus not reported separately. An AHI < 5 is con-
sidered normal, while AHI values above 5 indicate
the presence of OSA, classified as mild (AHI > 5 and
< 15), moderate (AHI > 15 and < 30), or severe (AHI
> 30) [2]. Additionally, patients completed the
Epworth Sleepiness Scale (ESS) questionnaire regard-
ing daytime sleepiness before and after the intervention.

Intervention
Surgical procedure

A total of twelve patients underwent tonsillectomy
under general anesthesia with endotracheal intuba-
tion, performed by experienced otorhinolaryngologists
at Kuopio University Hospital. A mouth retractor
was inserted, and an extracapsular dissection tonsil-
lectomy was performed bilaterally on the palatine
tonsils using both cold and hot instruments. No pro-
cedures were performed on the pharyngeal tonsils
(adenoids). Hemostasis was achieved by coagulation,
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and the tonsillar fossae were left open to heal by sec-
ondary intention. Additional minor mucosal or soft
tissue procedures performed as needed. In cases where
loose tissue was present in the uvula or posterior ton-
sillar pillar, small muscular-preserving procedures
such as resection of loose uvular mucosal tissue or
vertical relaxing incisions to the posterior pillar
mucosa were conducted.

Lifestyle counseling

The seventeen patients in the control group received
lifestyle and nutritional counseling as a non-surgical
treatment for OSA. Counseling was provided by a
research nurse during follow-up visits at baseline,
3months, and 12months. Fach session included
review of measurements, completion of question-
naires, and general guidance on weight management,
sleep hygiene, and positional therapy. The counseling
aimed to support BMI reduction and improve sleep
habits through practical advice and motivation over
the course of the study.

Following randomization, the study groups were
similar at baseline. Patient demographics and mea-
surements at baseline are presented in Table 1. OSA
severity in the control group included seven patients
with mild OSA, four with moderate OSA, and five
with severe OSA. In the surgery group, there were
five patients with mild OSA and seven with moderate
OSA. Importantly, there was no significant difference
in the mean AHI between the groups at baseline
(control: 21.0+11.4 vs. surgery: 15.0+7.2; p=0.09).
All other variables also displayed comparable charac-
teristics between the two groups, except for mean
oxygen saturation.

Statistical analysis

All data were analyzed using IBM SPSS Statistics ver-
sion 28 for Macintosh (IBM, Armonk, NY, USA). The
normality of the variables was assessed using the
Shapiro-Wilk test. Within-group differences were ana-
lyzed using paired t-tests for normally distributed
variables and Wilcoxon signed-rank tests for
non-normally distributed variables. Between-group
differences were evaluated using independent t-tests
for normally distributed variables, Mann-Whitney U
tests for non-normally distributed variables, and
Fisher’s exact test for categorical variables.

To adjust for potential confounding factors, linear
regression analyses were performed with a 12-month
change in AHI as the dependent variable and study
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Table 1. Patient demographics at baseline.

Control group

Surgery group

Mean/median/n SD/(Q1-Q3) Mean/median/n SD/(Q1-Q3) p-Value
Gender (male/female) 12/5 9/3 1.00
Age (years) 47.2 +10.5 41.7 +11.6 0.19
BMI (kg/m?, range) 28.9 (22.1-35.6) +3.7 28.5 (24.8-33.9) +3.2 0.75
Weight (kg, range) 86.7 (65.4-123.0) +17.2 87.2 (64.0-108.0) +13.7 0.93
Waist circumference (cm, range) 103.2 (85.0-125.0) +11.8 101.5 (90.5-115.5) +7.9 0.67
Tonsil size (Grade 1/2/3/4) 5/10/2/0 2/9/1/0 0.85
Mallampati (Grade I/II/II/IV)* 1/3/10/3 1/4/3/4 0.32
Smoking, n (%) 4 (31 %) 4 (50 %) 0.68
AHI (events/h, range) 21.0 (5.4-41.0) +11.4 15.0 (5.4-28.0) +7.2 0.09
AHI supine (events/h, range) 48.7 (0.0-107.3) +26.3 28.2 (0.0-77.7) +23.8 0.05
Mean oxygen saturation (%) 94.4 +1.8 95.6 +1.1 0.03*
Mean heart rate (bpm) 62.0 (55.0-64.0) 62.0 (60.0-68.0) 0.59
Systolic blood pressure (mmHg) 141.0 (134.0-154.5) 151.0 (143.5-161.8) 0.11
Diastolic blood pressure (mmHg) 89.6 +9.6 923 +6.6 0.43
ESS points 83 +43 7.7 +34 0.68

*p<0.05. fTonsil size presented as number of patients per Friedman grade (1/2/3/4). *Mallampati score presented as number of patients per class (I/1l/I1l/
IV). Apnea-hypopnea index (AHI), mean oxygen saturation and mean heart rate were obtained from polysomnography data during sleep. Systolic and
diastolic blood pressure were measured in the office while the patients were awake. Continuous variables are expressed as mean + standard deviation (SD)
for normally distributed data, and as median with interquartile range (Q1-Q3) for non-normally distributed data. BMI, body mass index; ESS, Epworth

Sleepiness scale.

Table 2. Measurements at 1-year follow-up.

Control group

Surgery group

Mean/ SD/ Mean/ SD/
median  (Q1-Q3) median (Q1-Q3) p-Value
BMI (kg/m?) 29.0 +3.4 28.7 +3.3 0.83
BMI change 0.02 +1.1 0.2 +1.3 0.76
Weight (kg) 86.8 +16.6 87.8 +14.6 0.87
Weight change 0.1 +3.2 0.6 +3.9 0.74
(kg)
Waist 102.1 +9.8 99.3 +8.9 0.45
circumference
(cm)
AHI (events/h) 23.7 +16.0 7.4 +4.0 <0.001*
AHI change 2.7 +13.8 -7.6 +6.0 0.01*
(events/h)
AHI supine 39.1 (21.6—- 17.2 (7.1- 0.54
(events/h) 75.8) 30.6)
AHI supine -6.8 +23.7 -5.0 +25.0 0.85
change
(events/h)
Mean oxygen 94.6 +14 95.1 +0.9 0.30
saturation (%)
Mean heart rate 60.4 +6.3 583 +8.8 0.47
(bpm)
Systolic blood 148.9 +20.5 146.8 +10.6 0.75
pressure
(mmHg)
Diastolic blood 87.5 +11.3 89.5 +8.8 0.61
pressure
(mmHg)
ESS points 6.5 +4.7 4.8 +3.9 0.31
ESS change -1.0 (—4-0) -2.5 (—4--1) 0.25

*p<0.05. Apnea-hypopnea index (AHI), mean oxygen saturation, and
mean heart rate were obtained from polysomnography during sleep.
Systolic and diastolic blood pressure were measured in the office while
patients were awake. Continuous variables are expressed as mean +stan-
dard deviation (SD) for normally distributed data, and as median with
interquartile range (Q1-Q3) for non-normally distributed data. BMI, body
mass index; ESS, Epworth Sleepiness scale.

group, baseline AHI, baseline BMI, weight change,
and tonsil size as covariates. Residuals were examined
for normality to confirm model assumptions.

A p-value of < 0.05 was considered statistically
significant.

Results

In the 1-year follow-up PSG, the surgery group exhib-
ited a statistically significant lower AHI compared to
the control group (Table 2). The surgery group
showed a significant reduction in AHI over the 1-year
period (15.0 vs. 7.4; p=0.001), whereas the control
group did not. The AHI values for both groups at
baseline and after a year are presented in Figure 1.
Three patients in each group were cured of OSA
(AHI < 5).

At the 1-year follow-up, OSA levels in the control
group varied in both directions, resulting in three
patients considered cured, one with mild OSA, eight
with moderate OSA, and five with severe OSA
(Figure 1). In contrast, the surgery group experienced
a marked improvement, with three patients consid-
ered cured, nine achieving mild OSA and none exhib-
iting moderate or severe OSA. Overall, the mean AHI
in the surgery group decreased significantly from 15.0
to 7.4 (p = 0.001), reducing the preoperative level by
approximately half. In contrast, the mean AHI in the
control group showed no meaningful change, with
values remaining within the moderate range (21.0 vs.
23.7; p=0.4). All but one patient in the surgery group
exhibited a decrease in AHI; the exception was a
patient whose OSA remained mild and whose tonsils
were graded as Friedman grade 2. Furthermore, only
two patients in the surgery group had tonsil size
grade 1. One of these patients experienced a postop-
erative reduction in AHI from moderate to mild OSA
(19.9-11.2), while the other had only a minimal
change, with mild OSA remaining stable (6.3-5.7).

Due to the presence of five patients with severe OSA
in the control group, we conducted a sensitivity analysis
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Figure 1. The apnea-hypopnea index (AHI) at baseline and after 1year in the control and surgery groups.

excluding these individuals. The results remained con-
sistent: there was no significant difference in baseline
AHI between groups (control group 15.3 vs. surgical
group 15.0, p=0.90). At 12months, the difference was
statistically significant (control group 20.4 vs. surgical
group 7.4, p=0.011), as was the change in AHI between
groups (+5.0 in the control group vs. —7.6 in the sur-
gical group, p=0.002)

In a covariate-adjusted linear regression analysis
including study group, baseline AHI, baseline BMI,
weight change, and tonsil size, study group remained
a significant predictor of the 12-month change in
AHI (B = -11.6, p=0.015), whereas none of the other
covariates were significant (all p>0.05). Apart from
AHI, no significant changes were observed in other
measurements, such as weight, blood pressure, BMI,
or other PSG variables, either between the groups or
within the groups from baseline to follow-up. ESS
scores decreased in both groups, with a statistically
significant reduction from baseline in the surgical
group (p=0.006) and a marginally significant reduc-
tion in the control group (p=0.05).

Discussion

Our RCT demonstrated that adult OSA can be effec-
tively managed with tonsillectomy in individually
evaluated and selected patients. Surgery patients

experienced a significant reduction in AHI one year
postoperatively, with average AHI decreasing from
moderate to mild OSA. A surgical cure (AHI < 5)
was achieved in one out of every four patients, and
half of the patients achieved clinically significant suc-
cess based on criteria consistent with previous studies
[14,16,18], defined as AHI decrease >50% and post-
operative AHI < 20. All but one patient in the sur-
gery group, whose OSA severity remained mild,
showed a decrease in AHI and thus, improve-
ment of OSA.

There is a definite lack of well-designed and
well-conducted studies assessing the efficacy of tonsil-
lectomy in adult patients with OSA. Camacho et al.
[14] conducted a systematic review and meta-analysis
of 17 studies including 216 patients, of whom 54 had
sufficient pre- and post-tonsillectomy AHI data. The
mean BMI was 30.0, and tonsil size was described
either qualitatively (e.g. ‘enlarged’ or ‘hypertrophied’)
or using the Friedman grades 2-4 or 3-4. They
reported a significant AHI reduction from 40.6 to 8.8
(p<0.001), with a clinically significant postoperative
success rate of 85% and a curative success rate of
57%. Notably, a preoperative AHI < 30 predicted bet-
ter surgical outcomes. These findings are well in line
with ours regarding AHI reduction, the mean BMI
being also consistent with our study population.
However, the studies included in their meta-analysis
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lacked controlled or randomized designs. Therefore,
the outcome of our RCT study brings added value to
the earlier findings that tonsillectomy may have an
important role in treating OSA in carefully selected
patients.

Although lacking the RCT design, there have been
earlier studies examining the efficacy of tonsillectomy
in the treatment of OSA in adult patients. Smith et al.
[18] conducted a prospective study with 18 patients
characterized by OSA (AHI > 5), hypertrophic tonsils
(Friedman grade 3-4), and a mean BMI of 35.8.
Postoperatively, the mean AHI reduced from 31.6 to
8.1 (p<0.001), with a clinical success rate of 78%.
Holmlund et al. [17] observed comparable outcomes
in 28 patients with AHI >10, hypertrophic tonsils
(Friedman grade 3-4), and a mean BMI of 28.9, with
AHI decreasing from 40 to 7 (p<0.001) following
tonsillectomy. In a retrospective study, Sjoblom et al.
[16] included 21 patients diagnosed with OSA and
small to very large tonsils, with a mean BMI of 28.5.
Their findings revealed a decrease in AHI from 22.3
to 11.0 (p=0.003) after tonsillectomy, achieving a
clinical success rate of 62% and a cure rate of 38%.
Sundman et al. [13] conducted a randomized trial
comparing the efficacy of tonsillectomy and modified
UPPP in 90 patients with OSA exhibiting tonsillar
hypertrophy (Friedman grade 2-4). Their findings
indicated that adding UPPP to tonsillectomy did not
confer additional effectiveness; both interventions
reduced the AHI, with a slight preference observed
for the tonsillectomy group. Therefore, tonsillectomy
alone may be considered a primary surgical treatment
option in patients with tonsillar hypertrophy, rather
than combining it with UPPP.

The patients included in our study had a similar
BMI compared to the previously mentioned studies.
Our study population had a less severe OSA (lower
mean AHI) and included patients with smaller tonsil
sizes. The previously reported association between
higher tonsil grade and increased AHI values [6] may
help explain the relatively lower clinical success rate
in our study. However, our primary objective of
reducing AHI was successfully achieved, aligning with
the outcomes observed in previous studies.

While tonsillectomy is not generally a first-line
treatment for OSA, our study demonstrates that it can
be suitable for carefully evaluated and selected patients
with prominent tonsils, mild to moderate OSA, and at
most mild obesity. Furthermore, our study indicates
that while tonsillectomy may not always lead to a com-
plete cure for OSA, it does significantly reduce AHI.
This outcome can be particularly beneficial for those
patients who cannot tolerate other treatments, such as

CPAP or MAD, or who have not benefited from, for
example, positional therapy. It is well-documented that
the severity of OSA is associated with an increased risk
of cardiovascular morbidity and mortality [21,22]. Our
study demonstrated that OSA did not progress in any
of the patients who underwent tonsillectomy, thus also
highlighting the importance of prevention by reducing
the risk for cardiovascular morbidity and mortality.
However, it is crucial to consider the expected individ-
ual benefits carefully and weigh them against the
potential risks and complications associated with surgi-
cal treatment. While our results support the potential
role of tonsillectomy in the management of OSA, the
associated risks of surgery - particularly postoperative
pain and bleeding — highlight the importance of target-
ing surgical intervention primarily to patients with
clearly enlarged tonsils.

While the randomized design strengthens the valid-
ity of our findings, several limitations must be acknowl-
edged. Most notably, the small sample size limits the
statistical power and generalizability of the results. PSG
is the golden standard and most accurate sleep mea-
surement; however, our decision to use it as the pri-
mary measurement tool led to slight disparities in the
sizes of the surgery and control groups, which were
attributable to the limited availability and high cost of
in-laboratory sleep tests. Unfortunately, the small sam-
ple size also precluded more extensive statistical analy-
ses, which may have provided additional insights.

Additionally, initial patient screening was per-
formed using ambulatory cardiorespiratory recordings,
which provide limited information and do not detect
cortical arousals. The subsequent in-laboratory PSG
includes EEG data enabling detection of such arous-
als, often resulting in higher AHI values. This meth-
odological difference explains why some patients
classified as having mild to moderate OSA during
screening were found to have AHI values slightly
above 30 on PSG, indicating severe OSA. However,
we conducted a sensitivity analysis excluding these
severe cases from the control group, and the overall
results remained consistent.

Although a comprehensive PSG was used in this
study, separate scoring of the apnea index and hypo-
pnea index was not performed at the time of data
collection. As a result, only the combined AHI was
available for analysis.

We also included patients with Friedman grade 1
tonsils, which may reduce the generalizability of the
findings to surgical candidates with significant tonsillar
hypertrophy. The Friedman and Mallampati classifica-
tions employed in our study are well-accepted and used
to assess the oral cavity and pharynx’s airway size;



however, they are subjective estimations. We tried to
minimize the bias by having assessments performed by
otorhinolaryngologists with clear instructions and exam-
ple pictures. Importantly, although some patients were
classified as Friedman grade 1, the tonsils were often
prominent in the anteroposterior or inferior-superior
dimension but did not extend medially beyond the pil-
lars. The clinical judgment of the evaluating specialists
considered these tonsils significant enough to warrant
surgical intervention. Unfortunately, volumetric analyses
of the tonsils were not available in this study, under-
scoring the need for objective imaging methods in
future research. Such imaging and three-dimensional
volumetry could improve patient selection by more
accurately quantifying obstructive structures, optimizing
surgical outcomes.

Despite these challenges, we demonstrated a con-
sistent and statistically significant improvement in
OSA following tonsillectomy, despite the surgery
group consisting of only 12 patients. This finding
adds meaningful evidence to support the current
research on OSA treatment. It further underscores the
potential of surgical intervention in managing OSA
and highlights the necessity for future research with
larger sample sizes. Building on the insights gained
from our research, such studies are essential for refin-
ing patient selection criteria and further optimizing
outcomes in the surgical treatment of OSA.

Conclusions

In our prospective controlled study, tonsillectomy was
found to be an effective treatment for OSA over a
1-year follow-up period. The patients included in our
study had normal-sized or enlarged palatine tonsils,
primarly mild to moderate OSA, and at most, mild
obesity. However, considering the risks of surgery, ton-
sillectomy should preferably be targeted to patients with
larger tonsils. In contrast, the lifestyle counseling inter-
vention used in the control group did not demonstrate
efficacy in this specific patient group. These findings
underscore the potential of surgical intervention in the
management of OSA, particularly in patients who are
non-adherent to other treatment options. They provide
a foundation for future larger-scale studies to validate
these results, refine patient selection criteria, and fur-
ther optimize surgical outcomes.
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