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SUMMARY - Snoring is an acoustic phenomenon, which is a consequence of vibrations of the

soft tissue caused by partial obstruction of the upper breathing pathway while sleeping. It is estima-
ted that 20% of men and 5% of women between 30 and 35 years of age snore and this rate increases
to 50% of men and 30% of women over 60 years of age. The aim of this study was to evaluate the
efficiency of radiofrequency assisted uvulopalatopharyngoplasty in the treatment of snoring by com-
paring snoring index and other polysomnography values before and after surgical treatment. The
study included 22 patients (men 87% and women 13%), mean age 43.09+9.6 (range, 28-67) years,
treated for obstructive sleep apnea syndrome at University Department of ENT and Head and Neck
Surgery, Sestre milosrdnice University Hospital Center, Zagreb, during a 2-year period. Snoring
was evaluated by preoperative and postoperative polysomnography at Department of Psychophysi-
ology, Vrap¢e Psychiatric Hospital, Zagreb. Results were analyzed using Wilcoxon test. Postopera-
tive reduction of snoring was statistically significant (P=0.00052). Snoring index was decreased in
83% of patients, yielding a mean reduction of 83%. In 50% of patients, reduction of snoring index
was over 95%. These results confirm the high efficiency of the procedure in the treatment of patients

suffering from snoring.
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Introduction

'The aim of this study was to evaluate the efficiency
of radiofrequency assisted uvulopalatopharyngoplasty
(RAUPPP) in the treatment of snoring by compar-
ing polysomnography (PSG) and snoring index values
before and after surgical treatment.

Snoring is an acoustic phenomenon, which is a
consequence of soft tissue vibrations caused by partial
obstruction of the upper airway while sleeping. Ana-
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tomically changed soft tissue from the choana to the
epiglottis is the cause of partial obstruction'. Com-
paring to primary snoring, in which only acoustic
phenomena are observed, secondary snoring is consid-
ered as part of the obstructive sleep apnea syndrome
(OSAS). Besides snoring, episodes of apnea or/and
hypoventilation during sleep are observed in OSAS.
Considering disease dynamics, primary snoring can
be an early predictive sign of developing OSAS. The
possibility for such an outcome is higher if the patient
is aged 35-40 or/and has gained weight?.

It is estimated that 20% of men and 5% of women
between 30 and 35 years of age snore and this rate
increases to 50% of men and 30% of women over 60
years of age®*.
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Risk factors for snoring are male gender, older age,
obesity, abuse of alcohol and sedatives, and smoking®.
Prolonged, floppy soft palate, pharyngeal masses, na-
sal breathing disorders and low muscle tonus are sup-
posed to be stimulating factors as well.

Methods of treatment are conservative and surgical.
Dietetic measures, antidepressant drugs and continu-
ous nasal positive airway pressure (1NCPAP) are conser-
vative techniques, which demand life-long compliance,
so patients often want transfer to surgical treatment®’.
Several surgical techniques are widely used in the
treatment of snoring, e.g., uvulopalatopharyngoplasty
(UPPP), radiofrequency uvuloplasty (REUPP), laser-
assisted uvulopalatopharyngoplasty (LAUPP), RAUP-
PP, radiofrequency tongue base reduction (RTBR),
medial glossectomy, and others®™°.

Subjects and Methods

Data from medical charts of 22 patients (men 87%)
treated for OSAS at University Department of ENT,
Head and Neck Surgery, Sestre milosrdnice Univer-
sity Hospital Center, Zagreb, during 2008 and 2009
were collected, analyzed and included in this study.
Data were obtained and used in accordance with ethi-
cal standards approved by the institution ethics com-
mittee. Patients were informed on their data confi-
dentiality when used in medical research and they
gave their written consent.

Patient age ranged from 28 to 67 years, mean age
43.09+9.6 years. Snoring was evaluated by preoperative
and postoperative polysomnography (PSG) at Depart-
ment of Psychophysiology, Vrapce Psychiatric Hospi-
tal, Zagreb. The mean time elapsed from surgical treat-
ment to follow up PSG was 210 (range, 35-457) days.

'The level of snoring was evaluated by use of snor-
ing index and was measured during PSG study. PSG
is a noninvasive method used to diagnose sleep dis-
orders. All study patients underwent one-night PSG
study. It included electroencephalography (EEG) and
electrocardiography (ECG). Respiration was mea-
sured by thoracic and abdominal movements, and
hemoglobin saturation by pulse oximetry. Since pa-
tients had OSAS, apnea index (AI), apnea-hypopnea
index (AHI) and desaturation index were measured.
AT was defined as the number of airflow absence for
more than 10 seconds per hour and AHI as the num-
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ber of airflow decrease by 30% or more per hour plus
Al Desaturation index was defined as the number of
drops greater than 5% in SpO, from baseline value
per hour. Snoring index was defined as the number of
episodes of snoring during one-hour sleep. According
to loudness, it is qualified as very loud, loud or quiet
snoring.

During the treatment, the patients underwent
RAUPPP. It is a modification of Fujita’s UPPP in which
the RF bipolar system (Olympus-Celon pro cut) was used
in combination with a classical operation technique. The
procedure includes tonsillectomy, resection of the soft
palate and uvula with creation of a neo-uvula and suture
of tonsilar pillars (anterior to posterior pillar) and tonsil-
lar lodge closing in layers, for which lateral pharyngeal
folds are used in case of hypertrophy.

Results were analyzed by Wilcoxon test using the
Statistica for Windows software. P value less than
0.05 was considered statistically significant.

Results

Twenty-two subjects with OSAS who underwent
RAUPPP were included in the analysis. The male
to female ratio was 19:3; age range 28-67 (mean *
SD 43.09+9.6) years; mean body mass index (BMI)
27.6+3.8 kg/m? and mean preoperative snoring in-
dex 211.3+148.9. Postoperative PSG was done at 210
days of surgical procedure on an average. The mean
postoperative value of snoring index was 43.8+71.3,

250 W Preoperative S|

B Postoperative S|

200 -

150 A

100 -

50

Snoring index (mean value)

After radiofrequency assisted uvulopalatopharyngoplasty, the snor-
ing index (SI; snoring episodes per hour) dropped statistically signifi-
cantly (P=0.00052) from 211.3 preoperatively to 43.8 postoperatively
(black = preoperative value, gray = postoperative value).

Fig. 1. Mean value of preoperative and postoperative
snoring index.
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Table 1. Percent of patients and percent of snoring index
(81) reduction (or increase) following radiofrequency as-
sisted uvulopalatopharyngoplasty

Snoring Indeks (SI) Patients (%)

100% reduced SI 11
99-100% reduced SI 28
95-99% reduced SI 11
80-95% reduced SI 11
60-80% reduced SI 5
40-60% reduced SI 11
30-40% reduced SI 5
Increase SI 17

In total 50% of patients showed more than 95% reduction of snoring
and other 27% showed between 40 and 95% of snoring reduction. 5 %
had between 30 and 40% snoring reduction. In total 82% of patient had

postoperative snoring improve.

yielding a statistically significant difference from its
preoperative value (P=0.00052) (Fig. 1).

Study patients did not suffer from primary snor-
ing; they all had OSAS (the mean preoperative AHI,
31.3+18.2).

Snoring index was reduced in 83% of patients,
yielding a mean reduction by 83% (median 98%,
range 40%-100%). In 50% of patients, the reduction
of snoring index exceeded 95% (Table 1).

Discussion

This study evaluated RAUPPP as a method of
treatment for snoring. The results showed it to be
highly effective. Snoring index was reduced in 83%
of study patients, with 83% mean reduction. Snoring
should be treated as a significant medical issue for its
high prevalence (50% of men above 60 years of age)
and a great number of complications. Considering
that people living with snorers are also affected by
snoring, this disease gets even greater significance®.
Also, heavy snorers have a higher risk of developing
hypertension and angina pectoris compared to non-
snorers of the same age and weight*'°.

There are numerous techniques in the treatment
of snoring and beside efficiency of surgical technique,
other parameters need to be considered (operation
time, complications, type of anesthesia, postopera-
tive pain). From 1981, the Fujita’s operation (classical

Acta Clin Croat, Vol. 50, No. 3, 2011

UPPP) was considered to be the best method in the
treatment of snoring'. Ever since then, lots of innova-
tions have been introduced in surgery with the aim to
find a minimally invasive, practicable, safe and efhi-
cient method in the treatment of snoring®. Institution
of radiofrequency energy in the operation is believed
to be the next step in the achievement of this goal'2.

Efficiency of different techniques varies in dif-
ferent studies. Efficiency of Fujita’s operation varies
from 42% to 78%, while RFUPP is effective in 65% to
86% of patients’* 5. LAUPP is as effective as REUPP,
however, the level of postoperative pain and the rate
of complications are lower >'* To our best knowledge,
there is just one study on the efficiency of RAUPPP in
the treatment of snoring; according to that study, the
efficiency of RAUPPP is 75%".

Concerning the level of postoperative pain, it is
higher in more invasive procedures such as UPPP and
RAUPPP as compared to less aggressive LAUPP and
RFUPP.

Side eftects and complications of the operation are
globus sensations, velopharyngeal insufficiency, pain
and swallowing difficulties. The most dominant side
effect is pain, and it commonly lasts for 10 days, as
well as transitory velopharyngeal insufficiency'. The
technique has been even more improved with a new
modification of the operation called mRFUPP, which
has the same level of efficiency with lower level of
postoperative pain'’.

Conclusion

The data obtained in the present study support a
prior report that radiofrequency energy can be used in
the treatment of snoring. The improvements in patient
snoring were similar to or even better than the results re-
ported with other techniques. This is a new technique, so
evaluation of the benefits and risks will become known
with time. For optimal results, different methods of
treatment of snoring need to be combined according to
the disease severity and patient characteristics.
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Sazetak

USPJESNOST RADIOFREKVENCIJOM POTPOMOGNUTE UVULOPALATOFARINGOPLASTIKE
U LIJECENJU HRKANJA

B. Simunjak, . Slipac, P. Krmpotici S. Dubravcic-Simunjak

Hrkanje je akusti¢na pojava koja se javlja tijekom sna u bolesnika sa sindromom opstruktivne apneje u snu kao po-
sljedica vibracija zraka zbog prolaza kroz mekim tkivima suZeni gornji di$ni put. Procjenjuje se da oko 20% muskaraca i
oko 5% Zena u dobi 30 do 35 godina hrée, a taj postotak raste na 50% muskaraca i oko 30% Zena u dobi iznad 60 godina.
Cilj ovoga rada bio je ocijeniti uspje$nost radiofrekvencijom potpomognute uvulopalatofaringoplastike u lije¢enju hrkanja
pomocu vrijednosti polisomnografskog testiranja prije i poslije operacijskog zahvata. U ispitivanje su bila uklju¢ena 22
pacijenta lijeCena zbog ovoga sindroma na Klinici za ORL i kirurgiju glave i vrata KBC “Sestre milosrdnice” u Zagrebu
tijekom 2008. i 2009. godine. U skupini ispitanika bilo je 87% muskaraca i 13% Zena dobnog raspona od 28 do 76 godina,
srednja dob 43,09+9,6 godina. Hrkanje se ocjenjivalo prije i poslije operacije polisomnografijom na Klinici za neurofizio-
logiju spavanja Psihijatrijske bolnice Vrapée. Rezultati su statisti¢ki analizirani Wilcoxoniovim testom. Poslijeoperacijsko
smanjenje hrkanja bilo je statisti¢ki znacajno (P=0,00052). Indeks hrkanja je smanjen kod 83% ispitanika, a prosje¢no sma-
njenje iznosilo je 83%. Kod 50% pacijenata smanjenje indeksa hrkanja bilo je jo§ vece i iznosilo je preko 95%. Ovi rezultati
potvrduju visoku uéinkovitost ovoga zahvata u lijecenju pacijenata koji hréu.

Kljuéne rijeci: Apneja u snu— kirurgija; Hrkanje — kirurgija; Polisomnografija; Zdrijelo — kirurgija; Nepce — kirurgija; Uvula
— kirurgija; Uvulopalatofaringoplastika, radiofrekvencijska®
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