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ABSTRACT

BACKGROUND. Sleep apnea is a pathology with an ever-increasing spread, the causes being the most diverse. In this study
we focus on sleep breathing disorders caused by nasal obstruction and also by soft palate and uvula anatomical changes. The
right treatment recommended in this pathology according to the American Academy Sleep Medicine (AASM) is non-invasive
ventilation — positive airway pressure (CPAP). A substantial percentage of patients with obstructive sleep apnea seek alternatives
to CPAP and the solution for this can be upper airway surgery.

OBJECTIVE. The attempt to demonstrate the viability of upper respiratory tract surgery as an alternative to CPAP treatment,
demonstrating objectives by pre- and postoperative polysomnographic control.

RESULTS. Aggregating the data from all 54 patients with nasal obstruction and pharyngeal modifications, we observed a de-
crease in AHI from 20.406/h to 15.86/h, representing 32.36%, an improvement in sleep architecture and especially REM sleep
from 41.5 minutes initially to 67.8 minutes (increased value with 63.37 percent).

CONCLUSION. The benefits of nasopharyngeal repermeabilization surgery are represented by decreasing the severity of re-
spiratory events and, second to this, lowering the number of arousals. By reducing the number of arousals, one will obtain a
better percentage regarding the deep sleep phase - REM, having a beneficial effect on reducing the daytime sleepiness — which
is a major symptom that patients are present.

KEYWORDS: sleep apnea, polysomnography, LAUP, nasal repermeabilization surgery.

INTRODUCTION

In the last years, we observed that obstructive
sleep apnea (OSA) has had an increased preva-
lence, and more that 6% of women and 13% of
men from USA are diagnosed with this pathology'.

In order to manage this disorder, the non-in-
vasive ventilation with continuous positive airway
pressure (CPAP) is considered the gold standard
therapy?.

A considerable percentage of the patients with
obstructive sleep apnea failed to respond following
the treatment with positive airway pressure therapy
and so turned to various surgical procedures for
the resumption of the respiratory flow®. The effec-
tiveness of the surgical procedures regarding the
different sites of the upper airway tract obstruction

is questioned, but we believe that proper patient
selection and also realistic expectations can in-
crease the quality of life and reduce the sleep dis-
order episodes®.

MATERIAL AND METHODS

In our clinic, we developed a prospective study
conducted between October 2015 and January
2018, in which we tried to demonstrate the influ-
ence onto sleep fragmentation and REM sleep
phases of the ENT repermeabilization surgery of
the upper respiratory tract.

Every patient admitted to the ENT Department
of “Sfanta Maria“ Hospital with sleep disorder was
evaluated and we used the exclusion and inclusion
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Table 1
Symptoms and signs of OSA in the daytime and night-time.

Diurnal Symptoms of 0SA Nocturnal manifestations of 0SA

Intense persistent snoring
increased in supine position or
after alcohol intake or sedatives
Apnea with limb movement,
witnessed by the bed partner
Sudden awakening with noisy
breathing

Accidents correlated to sleepiness

Excessive daytime sleepiness

Incapacity to concentrate and
memory dysfunction

Sexual impairment

Gastroesophageal reflux
Behavioural changes (irritability,
depression, chronic fatigue,
delirium)

Nocturnal perspiration

Sensation of dry mouth when
waking up
Nycturia

criteria further detailed:

o exclusion criteria: substantial facial de-
formity such as retrognathia, patients with
apnea of either neurologic or pulmonary
origin, every patient diagnosed with severe
apnea whose adequate indication was rep-
resented by home treatment with non-inva-
sive ventilation.

o inclusion criteria were represented by: na-
sal obstruction of various causes (for exam-
ple, deviation of the nasal septum, chronic
hypertrophic rhinitis); pharyngeal pathol-
ogy (elongated soft palate and/or uvula,
tonsils hypertrophy, etc.).

The patients included in the study presented
one or more symptoms and signs of OSA in the
daytime, but also during the night (Table 1).

The diagnosis of the sleep apnea syndrome was
performed with objective measurements — poly-
somnographic (PSG) evaluation, drug-induced
sleep endoscopy, radio-imagistic evaluation (like
the cephalometric analysis), and subjective evalua-
tion by using the Epworth Sleepiness Scale.

In case of PSG, in order to objectify the various
sleep stages, we used standard electroencephalo-
graphic (EEG), electromyographic (EMG), and
electro-oculographic (EOG) criteria. Based on
AASM recommendations, 16 EEG was recorded
with electrodes fixed at C3-A2 and C4-Al and the
EMG activity was monitored from the anterior tibi-
alis muscles and submental muscles®. We used a
fully equipped system of Alice 6 LDX to investigate
and diagnose sleep disorders.

Apnea is described as airflow discontinuity at
the level of the nose and the mouth that lasts more
than 10 seconds and which is objectified by using

Figure 1 Nasal septum deviation.

Figure 2 Inferior turbinates hypertrophy.

an infrared COZ2 analyser, that has the purpose to
record from both the nose and the mouth and a
pulsoxymetric sensor that records the level of oxy-
gen saturation from the index finger®”.

Hypopnea is represented by a decline of more
than 50% in the excursion of the sum channel of
a respiratory inductance plethysmography measur-
ing chest wall and abdominal movement®”.

A single electrocardiographic (ECG) lead (mod-
ified V2) is used to monitor cardiac activity.

For an accurate result we manually evaluated
the complete recorded night investigation for
sleep stage and apnea type and duration. An in-
dex of apnea and hypopnea over one hour is cor-
respondent to the severity of index of respiratory
events (AHI). Also, on EEG activity we evaluated
the prevalence of arousals®.

In order to assess the recurrence of snoring epi-
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Table 2
PSG results before and after LAUP for OSA.

0SA patients Mean AHI Min Sp02
Preoperatory Postoperatory Preoperatory Postoperatory
Total (n-31) 18.84 1431 85.89 87.6
0SA severe (n-7) 42.6 393 715 81.4
0SA moderate (n-14) 14.5 9.4 873 88.2
0SA mild (n-10) 8.3 3.7 89.8 91.1

sodes, a microphone was placed onto the larynge-
al region. Other parameters that were evaluated
during this procedure were: respiratory distress -
thoracic and abdominal motion via strain gauges,
piezoelectric belts, inductive plethysmography,
impedance or inductance pneumography, endoe-
sophageal pressure, or by intercostal EMG; airflow
at the level of the nose and the oral cavity - ther-
mistor or pneumotachograph; mercury switches
or direct observation were used to determine body
position; limb movements (arms and legs)®.

54 patients diagnosed with obstructive sleep dis-
orders were enrolled, 21 women and 33 men. All
these subjects performed an initial polysomnogra-
phy that revealed one of the levels of the sleep
apnea. Out of them, 42 refused the CPAP therapy
and 12 had a poor adherence to positive air pres-
sure and were redirected to surgical procedures.

The severe forms of OSA (5 patients) and 12 of
the moderate sleep apnea patients were directed to
the CPAP titration in order to analyze the improve-
ment which can be achieved after the surgery. All
the patients performed a polysomnography 6
months after the surgery to evaluate the surgical
result.

The rhinomanometry test and the nasal endos-
copy were used to assess, pre- and postoperatively,
the nasal permeability. The anatomical causes of

Table 4
PSG results before and after nasal surgery for OSA.

Table 3
CPAP titration levels before and after LAUP
for OSA.

0SA patients Mean CPAP (cmH20)
Preoperatory Postoperatory
Total (n-17) 8.6 7.5
0SA severe (n-5) 11.2 8.2
0SA moderate (n-12) 8.6 7.2

nasal obstruction may be different, but the patients
that we enlisted in this study suffered from nasal
septum deviation (Figure 1), inferior turbinates
hypertrophy (Figure 2) or both of them - 23 pa-
tients out of 54, aged between 23 and 65 years old.
Subjects known with chronic rhinosinusitis were
not included in this study.

The rest of 31 patients presented pharyngeal ob-
struction due to long soft palate and uvula.

All patients diagnosed with nasal obstruction un-
derwent repermeabilization of the nasal fossae by
septoplasty, inferior turbinates volume reduction
(partial mucotomy or radiofrequency turbino-
plasty) or both of them.

In the case of patients diagnosed with pharyn-

0SA patients Mean AHI Min Sp02
Preoperatory Postoperatory Preoperatory Postoperatory
Total (n-23) 2249 17.97 85.36 86.99
0SA severe (n-5) 52.7 473 785 80.6
0SA moderate (n-12) 16.5 124 86.2 88.1
0SA mild (n-6) 9.3 47 89.4 90.1




106 Romanian Journal of Rhinology, Volume 8, No. 30, April-June 2018

Table 5
CPAP titration levels before and after nasal surgery
for OSA.

0SA patients Mean CPAP (cmH20)
Preoperatory Postoperatory
Total (n-17) 9.6 8.5
0SA severe (n-5) 10.4 7.2
0SA moderate (n-12) 8.2 6.8

geal obstruction, laser-assisted uvulopalatoplasty
(LAUP) was performed.

The preoperative and the 6-month postoperative
polysomnography result data regarding sleep
symptoms and nasal obstruction were compared.
We analyzed the following parameters: AHI, maxi-
mum duration of an obstructive respiratory event,
sleep distribution (REM sleep percentage), SpO2,
arousals and snoring episodes.

RESULTS

Analysing the data from all 31 patients diag-
nosed with pharyngeal obstruction due to long
soft palate and uvula, for which LAUP was per-
formed, we summarised the pre- and the 6-month
postoperative PSG results. We observed in all
stages of apnea an improvement in the AHI, but
better results were recorded in patients with mod-
erate and mild sleep apnea syndrome (Table 2).
Also, an improvement in the minimum SpO2 val-
ues was obtained.

Regarding the CPAP titration levels, we observed
that the CPAP mean pressure decreased after
LAUP in both moderate and severe sleep apnea
syndromes (Table 3).

Out of the 54 patients evaluated pre- and post-
operatively, 23 underwent nasal repermeabiliza-
tion procedure. For this batch of patients, the
mean preoperative AHI was 22.49 and it was im-
proved by approximately 21%, reaching a level
of 17.94. We observed that in all stages of apnea
we obtained an improvement in the AHI, but bet-
ter results were recorded in patients with moder-
ate and mild sleep apnea syndrome (Table 4).
Also, an improvement in the minimum SpO2 val-
ues was obtained.

Patients with mild and moderate forms of OSA
had satisfactory results following the procedure,
while patients with severe forms had better results
in what the CPAP therapy is concerned. The CPAP
pressure registered a decrease in the mean pres-

Snoring postoperatory data

Figure 3 Snoring postoperatory data.

sure from 10.4 mmHg to 7.4 mmHg (Table 5). We
noted that, in both cases, severe/moderate OSA,
the therapeutic CPAP pressure decreased, fact that
improved the compliance with the treatment.

After the LAUP surgery performed on the 31 pa-
tients with pharyngeal obstruction, from a total of
348 events of snoring we obtained 124 events. In
the case of those 23 patients on whom nasal sur-
gery was performed, we observed a decrease in
snoring events from 285 initially to 172 (Figure 3).
So, we noticed that after LAUP we have better re-
sults than after nasal repermeabilization surgery in
the case of snoring.

On the entire study group, a decreased snoring
index was recorded, with a total number of 151
events after surgery from 311 events initially (Fig-
ure 3).

Aggregating the data from all 54 patients with
nasal obstruction and pharyngeal modifications,
we observed a decrease in the mean AHI from
20.406/h to 15.86/h (representing 32.36%), an
improvement in the sleep architecture and espe-
cially REM sleep from 41.5 minutes initially to 67.8
minutes (increased value with 63.37 percent) (Fig-
ure 4). The analysis of sleep stages was very impor-
tant because many patients complained of daytime
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Figure 4 6-month postoperative PSG results and Epworth Scale Score.



Tanase et al

Polysomnography outcomes on patients with obstructive sleep apnea after upper airways ... 107

sleepiness before surgery, fact due to sleep frag-
mentation. In the case of those patients with nasal
obstruction, we saw a real improvement in REM
sleep distribution. The REM sleep improved from
a preoperative mean of 48.2 minutes to 73 minutes
postoperatively.

The “first-night” effect impact on the accuracy
of the polysomnography can be taken into consid-
eration regarding the difference between preop-
erative and postoperative REM sleep.

The most important fact that influenced the
sleep distribution was represented by the de-
crease in arousals, from an initial value of
36.04/h to a postoperative index of 12.5/h (Fig-
ure 4). As we know, sleep fragmentation is di-
rectly influenced by the appearance of arousals.

Also, the decrease in arousal index allows the
patients to obtain periods of uninterrupted
sleep, which may be sufficient to overcome any
daytime dysfunction that may have occurred due
to their REM or posture-related sleep apnea.

Another important aspect that we focused on
was the lowest value of the SpO2 that presented an
important increase from 85.61% initially to 87.24%
(Figure 4). This is conditioned by the shorter peri-
ods of respiratory events.

Daytime sleepiness was subjectively assessed
using the Epworth questionnaire; from 13 points
initially to 8 points postoperatively (Figure 4).

All of this data encourages us to believe that al-
though nasal and LAUP reperfusion surgery can-
not always have a curative visa, they can success-
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Figure 5 Anterior rhinomanometry performed before surgery —
moderate nasal obstruction of the left fossa and mild obstruction of the
right nasal fossa — obstructive nasal septum deviation and hypertrophy of
the inferior turbinates mucosa.

Figure 6 Anterior rhinomanometry 1 month after surgery - no nasal
obstruction.



108 Romanian Journal of Rhinology, Volume 8, No. 30, April-June 2018
Table 6
Sleep efficiency improved from 56.6% initially to 75.9% , REM sleep from 40.5min (12.1%) to 71.5 min (14.9%).
SLEEP ARCHITECTURE _SLEEP ARCHITECTURE
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Table 7 The ENT clinical evaluation revealed obstructive
Arousal index decreased from 28.8 to 19.1 nasal septum deviation (type II) on the left side,
AROUSALS inferior turbinates hypertrophy, without any si-
) e | ";: nusal pathology and rhino/oro/hypopharynx in
[n—— 0 0] 5 % 105 Wr normal condition. The vocal folds were mobile,
"51: e g 1;2 I: : ﬁ g supple, without pathological changes.
Spemlimaouy 0 El ] W & ] The rhinomanometric evaluation performed be-
e — = = = % 28 fore surgery revealed a reduction of the inferior
turbinates mucosa after anemization with vasocon-
AROUSALS s strictor solutions (Figure 5).

: BEM | NREM | Arousss g| Ateaw | Inde The initial polysomnographic test revealed a
Lq‘“m]' 1: :1 ;: L: g :: moderate sleep apnea, with an AHI of 21.6/h,
Smore: ] 1 1 3 4 [ REM sleep = 40.5min, 206 micro-treatings with an
e y e index of 28.8/h, and a sleep efficiency of 56.6%.
Areillste: | 157 5 g (I WY In order to obtain the nasal repermeabilization,

fully treat patients suffering from respiratory disor-
ders during sleep in carefully selected cases. Also,
better postoperative outcomes were obtained by
weight loss after both types of surgery. This might
be one of the reasons for the differences occurring
in the final results.

To sustain our study results, we present two
cases chosen from the patients included in the
presented study.

Case 1

A 37-year-old patient was admitted to our clinic
for intermittent bilateral nasal obstruction, snor-
ing and sleep apnea (both reported by the entou-
rage), decreased working capacity, epileptic som-
nolence. The Epworth Score was 14. The symptoms
debuted several years ago with progressive aggrava-
tion, concomitant with weight gain (approximately
15Kg over the last 3 years; BMI = 30.6 Kg/m?). The
patient was hospitalized for specialized investiga-
tions — polysomnography.

we performed septoplasty and radiofrequency tur-
binate reduction under general anaesthesia. The
nasal packing was removed after 24 hours. After 1
month we performed the control tests, using the
anterior rhinomanometry that revealed an impor-
tant improvement in the airflow and nasal resist-
ance (Figure 6).

After 6 months we performed a polysomnogra-
phy to evaluate the sleep events after surgery (Ta-
bles 6-9).

The preoperative AHI improved by 18% from
21.4/h initially to 17.6/h (Table 8). The mini-
mum SpO2 was improved from 81% initially to
92% (Table 9). Arousals decreased from a total
of 28.8 to 19.1/h (Table 7). Snoring episodes
also went through an important decrease from
186 events to 36 events. The sleep architecture
and especially the deep sleep - REM improved
from 40.5 minutes initially (12.1%) to 71.5 min-
utes (14.9%) (Table 6).

An important argument was also the subjective
perception and for that we used the Epworth ques-
tionnaire to evaluate the results of the repermeabi-
lization nasal surgery results. From a medium of 14



Tanase et al Polysomnography outcomes on patients with obstructive sleep apnea after upper airways ... 109
Table 8
The total number of respiratory events decreased from 149 events to 98 events, the initial AHI of 21.4/h improved to 17.6/h .
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Table 9

Snoring episodes decreased from 186 to 36 events and the minimum SpO2 improved from 81 to 92%.

SNORING SUMMARY SNEIRING SUMMARY
samring Fpaadem: Timy @
Todal Thene with Snoring B e (5% of pleap] Totad Time with Searing 1w {5.7% of heeph
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el ]
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B 14 03 Fr] [ [ ¥ 51 ] e ag [T [ [ [T [iT] [T) 1]
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Anitact/ Bad Duta | 08 [E] . [T . 11 . Astidact [ Bad Dualae | 374 - 1] - 10 - 1308
Manimiim Minimum SpOBE 2 )
OGN SA DISTRIBUTION COCYGEN 5 [T DISTRIBLITHON

points on the Epworth questionnaire we observed
an important decrease to 7 after surgery.

Case 2

A 48-year-old male patient, obese class I (176cm,
97Kg, BMI = 31.31), referred to our department
complaining of ronhopaty and sleep apnea syn-
drome (both reported by his wife), daytime sleepi-
ness (Epworth Score = 15). Also, the patient re-
ported progressive decreased ability to work.

The clinical and paraclinical (naso-pharyngo-
laryngo videoendoscopy) examinations revealed
a moderate hypertrophy of the inferior turbinates
(significant volume reduction after 1 month of
topic corticoid solutions), medio-sagittal nasal sep-
tum, long soft palate and large uvula, with second-
ary shrinking of the oropharyngeal isthmus — Class

III Mallampati scale. Normal aspect of the tonsils
and eutrophic hypopharynx and larynx.

In order to obtain a correct diagnosis of the pa-
thology, we performed an initial polysomnography
that revealed moderate sleep apnea (AHI=15.8/h),
with a total REM sleep of 18 minutes (maybe due
to the “first-night effect” sleep), sleep efficiency of
69.1% from a total of 392.5 minutes of Sleep Peri-
od Time and 319 minutes of Total Sleep Time, 258
arousals, mean SpO2 of 94% and minimum SpO2
of 90% (Tables 10-13). A total of 84 obstructive
sleep events were recorded, out of which 35 were
obstructive apneas, 5 central apneas, 10 mixed ap-
neas, and 34 hypopneas. The maximum duration
of an obstructive event was 44 seconds (Table 12).
The snoring episodes number was 318, with a total
duration of 100 minutes (Table 11).
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Figure 7 Preoperative aspect of the uvula and the soft palate and 1 month post LAUP with complete healing and improvement of the size of the respiratory tract.

Table 10

After LAUP surgery (6 months postoperatively) the Sleep Staging had an important improvement; REM sleep increased

from 18 minutes initially to 85.

SLEEP ARCHITECTLURE

Lightts on chock time: AL AM
Total Recordisg Time (TRTE 4617 minutes
Time Ia Bad {TIBE: 4617 sndniibi
Sleep Period Time (5FTE 0.5 et
Todal Sleep Time (TSTk 3190 sninubes
Sleep Eflisirny. BI%
Sleep Onset; 0.5 minube.
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_Slowp Staging % TST Latency ifeeen LOFF)
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Nk ag TE% Lk S0 st
R 180 S6% R 00 reructen

Laser-assisted uvulopalatoplasty (LAUP) was
performed under local anaesthesia without any
premedication. For local anaesthesia we used 10%
lidocaine spray that was applied to the soft palate,
followed by infiltration on either side of the base
of the uvula and soft palate area with mixture of
lidocaine 2% and adrenaline. The LASER diode
must be set on 15W in continuous mode and also
Radiofrequency was used to produce thermal le-
sions within the tissues in order to stiffen the neo-
soft palate (Figure 7).

The subjective result was marked by pre- and
postoperative daytime sleepiness index on Epworth
questionnaire. We recorded a decreasing score

SLEEF ARCHITECTURE

Lights aff clodk time: 1550 PM
Lights on cleck ime: fokidd AM
Total Recording Time (TRT: 5649 minutes
Time [a Bed {TIE: 6L minutes
Sleep Feriod Time (SFT 4369 minutes
Total Slwep Time (TSTE PO stk
Sheep Effichency: Bid%
Sleep Oemel: 1380 gt
WASC: 6.5 punutes
REM Luteney {Eram Sleep Onsetl: ELS minutes
REM Latewcy (tram Lights (hf: .5 mirten
Slerp Slaging _Duzaties % TST Lagency tfeom LOFF

Wi iUT% NI 138,00 srinastes
NE 1524 H1% NE 156.5 munuten
Nk s &% NX HAS minutes
B £5.0 29% K X5 minutes

from 13 to 5 six months after the LAUP surgery.
At the 6-month evaluation after the LAUP sur-
gery, we recorded a significant improvement in
symptoms, consisting of a decrease in the AHI
index from 15.8/h initially to 2.3/h (Table 11).
The total number of 84 obstructive events de-
creased after surgery to a total of 14 events. The
maximum duration of a respiratory event also im-
proved from 44 seconds initially to 16 seconds. The
number of obstructive sleep apneas was signifi-
cantly reduced from 35 events initially to a number
of 4 events postoperatively (Table 12). Another
factor that makes us confident that this procedure
is a real success is represented by the decreased
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Table 11
The minimum SpO2 improved with 2 percent from 90 to 92 % and the snoring episodes decreased from 318 to 27 events.
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The evolution of sleeping events before and after LAUP.
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duration of respiratory events.

When it comes to snoring, spectacular results
were notified. Starting from 318 events initially
(100 minutes), numbers went down to 27 events
(7.1 minutes) (Table 11). Subsidiary to these mod-
ifications, the SpO, level grew from 90 - 92% (min-
imum saturation) to 94 — 97% (medium satura-
tion) (Table 11).

The sleep architecture also registered an impor-
tant improvement stage N1 from 169.5 minutes
(53.1%) to 80.5 minutes (representing 21.7% from
the total sleep time), N2 from 107.5 minutes
(33.7%) to 182.4 minutes (49.2%), N3 from 24.0
minutes (7.5%) to 22.5 minutes (6.1%) and REM

sleep from a total of 18.0 minutes (5.6%) to 85.0
(22.9%) (Tablel0). The total sleep recording time
was different. At the initial investigation 461.7 min-
utes were monitored; meanwhile, at the postopera-
tive investigation we monitored approximately
564.9 minutes, but the sleep time period was simi-
lar (392.5 minutes preoperatively and 426.9 min-
utes postoperatively). The arousal index decreased
from 38.5/h to 6.7/h, from a total events number
of 258 to 38 (Table 13). We believe that the arousal
index is very important in the deep sleep architec-
ture and that is the reason we obtained such im-
provement.

Another reason for the better results that we ob-
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Table 13

After LAUP surgery (6 month postoperatively) the
arousal index decreased from a total of 38.5/h to a
postoperative score of 6.7 events per hour.
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tained might be the body mass index improvement
from 31 to 27.1 (from obesity grade I to over-
weight) 6 months postoperatively.

DISCUSSIONS

Although in the specialty literature we can find
numerous studies which prove the benefit of the
nasopharyngeal repermeabilization surgery, there
are also contradictory results. When discussing
about obstructive sleep apnea, we believe that, with
a careful selection of patients, the results can be
satisfactory. A literature review was performed for
the identification of options for surgical treat-
ments modalities for adults with the sleep apnea
syndrome!'!2,

One of the most common and also challenging
treatments for the otorhinolaryngologist is the
nasal repermeabilization surgery. The correction
of the nasal obstruction is considered a component
of the obstructive sleep apnea treatment'®.

In the pathogenesis of OSA, we do not know the
precise role of the nasal airway obstruction, but the
mechanism is well established, taking into consid-
eration that lowering the nasal cross-sectional area
determines an increase in nasal resistance and the
patient is predisposed to inspiratory collapse of the
oropharynx, hypopharynx, or both of them'.

In the current literature, we found a lot of con-
troversial data regarding the role of improved
nasal breathing in the treatment of OSA. Series et
al. reveals on a group of 20 patients diagnosed and
treated for nasal obstruction, an important im-
provement regarding the nasal obstruction but
poor improvement in the apnea/hypopnea index

(AHI) from 39.8 +/-6.1/h to 36.8+/-5.9/h'.

On the other hand, Li et al. revealed a much
greater importance of the nasal repermeabilization
surgery in order to treat OSA - from an initial AHI
of 35 +/-22.6/h to 33.5+/- 23.8/h, with a success
rate of almost 17 percent'®. Our study also reveals
an important impact of the nasal surgery upon
OSA symptoms.

Sher et al. describe that most of the patients
with sleep breathing disorders have abnormal
structures of the upper airway system. We assumed
that an important role in the sleep apnea appear-
ance is played by the soft palate and the uvula be-
cause of their specific locations'’.

Responsible for the breathing disorders seems
to be the abnormal movement of the soft palate
and the uvula that were observed during sleep in
OSAS patients. Because of the specific location at
the entrance of the palatopharynx and also due to
their orientations, the soft palate and the uvula are
critical for respiration'®.

In order to avoid the pharyngeal collapse, many
procedures were proposed'. In this study we fo-
cused on laser-assisted uvulopalatoplasty (LAUP),
which is considered to be a safer, more economical
and more comfortable alternative to other surgery
procedures with the same indication®.

LASER uvulopalatoplasty is an in-office proce-
dure assisted with LASER tools, in order to shape
the soft palate and the uvula, and it was initially
described as treatment for snoring; the procedure
was subsequently applied as treatment for sleep
apnea?.

In 1990, Haraldsson reported his initial experi-
ences with LAUP as a treatment modality that is
more easily performed under local anaesthesia®.

According to the current literature, snoring can
be significantly reduced to an unnoticed level with
the repeated administration of radiofrequency en-
ergy to the soft palate®®.

Studying the literature, we see that although the
data are relatively different, in most cases the AHI
score decreases after LAUP. Also, the patient’s at-
titude is important and it is represented by a de-
crease in the body mass index (BMI)?**? (Table
14). Contradictory results are presented by Berger
in 2003. In his study, which included 25 patients,
the AHI score raised with 31 percent after LAUP#
(Table 14).

Taking into consideration the possible postop-
erative complications rate available in the litera-
ture (classified as minor complications - mucosal
erosions or ulcerations or prolonged dysphagia,
moderate complications - palatal fistula or uvula
loss, severe complications - secondary hospital ad-
mission for life-threatening events), we reported
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only minor complications such as continuous
odynophagia and 1 patient with mucosal erosion
solved with specific treatment®.

In order for a patient to undergo LAUP as treat-
ment for snoring, they must be clinically evaluated
before surgery and should undergo a polysomno-
graphic or a cardiorespiratory study to be able to
make a differential diagnosis between various sleep
disorders, even with OSA?*.

Because snoring is frequently the main diagnos-
tic symptom, the necessity for periodically moni-
toring the patient in order to ascertain the subse-
quent development of obstructive sleep apnea
should be properly reinforced even if the proce-
dure reduces or eliminates snoring?*.

In order to select patients that are viable candi-
dates for this intervention, they must undergo a
series of clinical and paraclinical investigations
such as the patient’s medical history, the assess-
ment of inspiration using the Miiller’s manoeuvre,
questionnaire data, the endoscopic examination of
the nasopharynx, a polysomnography, and various
imaging studies®. When it comes to the preopera-
tive selection process for this procedure, there are
multiple points of view. A few investigators sug-
gested that imaging studies or decision algorithms
should be used in order to locate the site of ob-
struction, but there is no unanimity among them?®.

When settling on LAUP as the main intervention
for snoring, a major sleep-related breathing disor-
der such as obstructive sleep apnea should be al-
ways taken into account. The clinical examination
can be undependable. The information gathered
by the physician during the clinical history and the
physical examination shapes a subjective assess-

Table 14
PSG results before and after LAUP for OSA.

ment regarding whether a patient does or does not
have OSA, offering a correct identification in 52%
of the patients with OSA and a specificity of 70%?".

Meanwhile, in other studies, it was shown that
out of the 73 patients that applied for LAUP treat-
ment, 69 (95%) had obstructive sleep apnea ac-
cording to the polysomnography, although 41%
presented with snoring as the only symptom?®.

Furthermore, when evaluating the correlation
between the patient’s subjective rating for snoring
loudness, frequency and consequences and the ob-
jective respiratory variables obtained by polysom-
nography, we noticed the discrepancy between the
two. When taking into consideration everything
mentioned above, if we consider LAUP as primary
treatment for snoring, the patient should be as-
sessed for OSA by using polysomnography or Level
III recording. A Level III recording, also known
as cardiorespiratory study, consists of a minimum
of four channels with recording of oximetry, heart
rate or ECG and at least two respiratory effort
channels or a respiratory effort channel and an
airflow channel®.

In a study published in 2017, we demonstrated
the effect of the permeabilization surgery of the
upper respiratory tract upon sleep fragmentation
and REM sleep. The PSG performed 6 months
after the surgical interventions revealed a decrease
in the arousal index and a better REM sleep score
(decrease of Stage 1 and Stage 2)*.

Patients meant to undergo nasopharyngeal rep-
ermeabilization surgery are considered to be the
ones diagnosed with mild and moderate OSA and
for patients with severe OSA the procedure is
meant to raise the patients’ compliance with

Study authors, year Number Age Body massindex  Pre-opAHI  Post-opAHI  AHlchange  Pre-OPLSAT  Post-OP LSAT
Goktas, 2014 2 23 63 304 28+17 25+20 -12% - -
Chisholm, 2007 # 20 = 32(28-38) 48+20 1B+£N -73% - =
Pavelec, 2006 * 63 20- 67 - 7+6 5+4 -32% - -
Berger, 2003 % 25 5010 28+3 25+14 3+23 +31% 886 85+9
Kern, 2004 7 64 B£11 27+4 51£31 26+21 -49% 77£13 8410
Finkelstein, 2002 % 26 5310 28+3 30£22 25+19 -16% 86+9 87+8
Lin, 2002* 25 N=+6 28+2 40+7 3214 -21% 75 769
Ryan,2000° 44 49+ 304 2917 19+£15 -34% 7812 81+9
Mickelson, 1999 " 36 52+11 31+8 28+17 18+ 14 -36% 8110 84+7
Walker, 1999 *2 40 53+2 31£1 25+3 15+£3 -39% 84+1 85x1

AHI = apnea—hypopnea index; BMI = body mass index; LAUP = laser-assisted uvulopalatoplasty; LSAT = lowest oxygen saturation; N = number.
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CPAP therapy.

Very important when taking into consideration
the treatment for patients with sleep apnea is the
patients’ attitude toward weight loss, this being a
key element when treating this type of pathology.

We believe that CPAP therapy is the gold stand-
ard in the treatment of OSA-diagnosed patients,
but the nasopharyngeal repermeabilization surgery
is a viable alternative for patients who are not com-
pliant with the ventilation therapy.

CONCLUSIONS

The advantages of the nasopharyngeal reperme-
abilization surgery are represented by decreasing
the severity of respiratory events and, second to
this, lowering the number of arousals. By reducing
the number of arousals we will obtain a better per-
centage regarding the deep sleep phase REM, hav-
ing a beneficial effect on reducing the daytime
sleepiness — which is a major symptom that patients
present.

Upper airway tract surgery for sleep breathing
disorders may be a viable option for patients who
refuse the continuous positive pressure therapy.

Polysomnography is the reference investigation
for both the diagnosis and for a correct conducted
therapy for patients suffering from respiratory dis-
orders during sleep.

Respiratory tract repermeabilization surgery
prior to non-invasive ventilation at domicile in-
creases patient’s compliance with the treatment.

Selected patients’ cases responded favourably
post-surgically, while the polysomnographic inves-
tigation showed the opposite but also the reverse
direction.

Surgery for upper respiratory tract reperfusion
therapy represents a component of a global man-
agement plan.
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