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The evidence of comparative effectiveness for tonsillectomy between
Metzenbaum with bipolar electrocautery technique and monopolar with bipolar

electrocautery technique

Pornthip Sukpanichyingyong, MD'*, Nontaya Phookpan, MD', Saksin Simsin, M.P.H.(Biostatistics)”
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Abstract Tonsillectomy is a commonly performed surgery in children and adults in otolaryngology
practice. Recently, there have been various surgical techniques for tonsillectomy. Every surgical
technique has a unique set of outcomes and risks. The most critical complication is post-
tonsillectomy hemorrhage, which increases medical expenses, and if treatment is not timely, it
may cause the patient's death.

Objectives This study aims at comparing the effectiveness and complications after tonsillectomy
between Metzenbaum with bipolar electrocautery technique (group A) and monopolar with bipolar
electrocautery technique (group B) in children and adult patients. Additionally, investigations
regarding the incidence and risk factors of post-tonsillectomy hemorrhage are also entertained.
The effect of tranexamic acid on bleeding after tonsillectomy.

Material and methods The study comprised adult and pediatric patients who satisfied the
eligibility requirements and performed tonsillectomy between January 1, 2017, and March 31, 2024.
Patient history and surgical information were entered in the case record form and the Excel
program for data analysis using STATA version 15.1.

Results Surgical technique affects the time required for surgery and the hospital length of stay.
Group A had a significantly shorter operation time and hospital length of stay compared to group
B (18.97 vs. 26.30 min, P-value < 0.001, 2.90 vs. 3.07 days, P-value = 0.0459). In the context of post-
tonsillectomy hemorrhage (PTH), of the 547 patients, 115 (21.02%) had a PTH, and 113 had
secondary hemorrhage (98.26%). Tranexamic acid is used after tonsillectomy in group B. The results

of the bivariate analysis found that patients who were older than or equal to 15 years or had a
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body mass index more than or equal to 25 had an effect on the incidence of PTH and secondary
hemorrhage (P-value = 0.007, 0.009, and 0.015, 0.025). According to the multivariate analysis
conducted using the log-binomial regression model, the surgical technique was found to have a
non-significant effect (P-value = 0.159, 0.982, and 0.151) on the incidence of PTH, primary
hemorrhage, and secondary hemorrhage. The main factors affecting the incidence of PTH, primary
hemorrhage, and secondary hemorrhage are age >= 15 years old (P-value = 0.026, <0.0001 and
0.027) with RR values of 2.31, 805644.9 and 2.30, respectively and BMI >= 25 (P-value = = 0.027,
<0.0001 ez 0.042) with RR values of 1.44, 8732261 and 1.40, respectively.

Conclusion Metzenbaum with bipolar electrocautery technique provides a number of benefits
over monopolar with bipolar electrocautery technique, such as less operation time and a shorter
hospital length of stay. The incidence of PTH and postoperative bleeding day between the two
surgical techniques is no different. 98.26% of PTH is secondary hemorrhage, which is caused by risk
factors such as age >= 15 years old or having a BMI >= 25. Administration of tranexamic acid after
tonsillectomy is not reduced PTH.

Key words: Tonsillectomy, Metzenbaum, Electrocautery, Hemorrhage, Tranexamic acid

! Department of Otolaryngology, Warinchamrab Hospital, Ubon Ratchathani
2 Department of Community Health, Faculty of Public Health, University of Phayao
*Corresponding Author: Pornthip Sukpanichyingyong, MD Department of Otolaryngology, Warinchamrab Hospital, Ubon Ratchathani
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7 0.05 WAa¥NNSIATILRVDUANIUA b I UTHATL
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STATA Version 15.1 (stataCorp, College
Station texas) N5AN®A1 ld FUN155UT09970
ANYNITUNTATETTUN IV LYY d1dnau
as1suguiminguasvsndl ufl 31 wauniay
2567 (lonans3uTeavd S1J.UB 2567-116)
NANI5Y

nnrsiiudeyasenineiud 1 unsiau e,
2560 fia 31 TurAu W.A.2567 TEeviamun 547
AugnAnmunaEinIsAny wunludiengu
A S1uau 245 e Tusauiidumends 155 au
(Souaz 63.27) waznarie 90 au (Fovay 36.73)

foywnde 28.81 U U mdniade 62.60 Alansy

3613 1 A9 ayn wazluni

Uit 25 atudt 2 : nsngnews - Funew 2567

diugaade 159.11 Wwufluns LazBMI 1ade
24.33 \Jugfthengy B $1au 302 AU Fauvady
AUdBAnd] 215 au (Seuag 70.19) wazine
¥y 87 Au (Fewaz 28.81) Tegiads 30.55 T
hniiniads 6035 Alandu dauguads 157.33
\uALInT LAgBMI 1ade 24.18 HaN15ILATIZH
foyaiileniouifisudnuwazinluvesngudiogis
wuInnAvesiIeg efidairlunsAnusEning
AUEngu A uay B unnsnsiuegaiifedAynig
afif (P-value=0.049) daueng Wumin GRIGE
waz BMI uansneiuegeldidediagnieada

NUALLDYANILARIAIUANTIN 1

M15199 1 wan1swseuiiisudneaeiiluveingudagidlunisdng

dnuazinluveangudogidlu nauileFunisHde P-value
N13ANA nau A n&au B
(n=245) (n=302)

LW 0.049*
IuuGosaz)

NI 155 (63.27) 215 (70.19)

Y18 90 (36.73) 87 (28.81)
918

Mean (S.D.) 28.81 (13.70) 30.55 (14.37) 0.1512**
thwtin

Mean (S.D.) 62.60 (17.23) 60.35 (16.55) 0.1212**
GG

Mean (S.D.) 159.11 (12.07) 157.33 (12.35) 0.0917**
BMI

Mean (S.D.) 24.33 (5.83) 24.18 (6.07) 0.7774**

* Chi-squared test **Independent t test

eUszidlulssaninavesnaianisiidn Jeya

528N IUNISHIAA LA HAANSUAINITHA

seninadUaengu A uag B lasunsinsneiiiags

Wguieu WafiansanseaLIaiiglun1sHIAA
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fUhengu A ldaluniskidniede 18.97 uil
Tuvauzigunongu B 1¥ianade 2630 wiil lne
ita 2 nauldinandoud S uduauduganiskige
foofigawinduil 10 unit dvsunsindndild
nauiiaalunisfnunidde 60 uiifunns
HasaR Uaelungu B wasdmsuUienau Ald
aluMSHIFALILER 35 UM KANITILATIEY
feyauiierIouiiisuanadeszoznaniildlunis
H1AATENIN9 2 nq Uy Udsunnenaiuey 19l
WodAgyn19ada (P-value < 0.001) Tnsdaau
LANANYRIA AR TEE AT 2 NGy
Wiy 7.32 undl ¥asanad estudiSesas 95

(95% CI) 0g' 551719 6.14 8¢ 850 uaziile

WU gUIIUIVTUAUBUNN LULSINGIUIANAS
nsEFRATeN 1 seninegUlengu A Muewinly

lssngruanaeinsiiinede 2.90 Ju waggUae

a

nau B usuinlulsaneuiandsnsindinied
3.07 U WUILANANAUBE 1T TUE AN 9ai A
(P-value = 0.0459) TnsilauunnansvasrLads
Snusufiveuinlulsameuiandaniseidnade
A 1 581719 2 AUy 0.17 Tu (95% Cl =
0.003 - 0.35) iﬂ&lazlﬁam‘famemmmiwﬁ 2
SmnuTuiiidensonasit 1 wasaded 2 ndams

v

NIRRT 2 WMALANISHIAALANAINAUDES

\lnddw o w a

UAATeE1AYN19E0 R 918820 YARAILEAIAY

o

MN5199 3

a = a a a D v o '
A13199 2 NaNILUIBUVIBUUTEEVONATDINITNIAAYIY 2 NQU

UsEANSHATRINITHIGN nauileFunskde Mean different P-value
nax A (n=245) | ngu B (n=302) (95% Cl)
53EZIANT (W) 18.97 (5.11) 26.30 (8.20) 7.32 (-8.50 - -6.14) <
Mean (S.D.) 0.001**
U TULBULTINYIUIANEIN 2.90 (0.94) 3.07 (1.09) -0.17 (-0.35 — - 0.003) | 0.0459**
TasunNsenFnATIn 1
Mean (S.D.)
**Independent t test *Mann Whitney U Test
A15199 3 WUS8UEUTILILTUNTI AR08 NaI9N kRS UNISHIARA
Srunutuiifidensen naufiléFunisende Mean different P-value
nau A (n=245) | ngu B (n=302) (95% C)
SnuSuiiiidenoenassi 1 7.45 (2.55) 8.36 (2.90) 2090 (-1.95 - 0.13) | 0.0886**
189N AsUN15EIFR Mean (S.D.)
SnuSuiiidenoennaai 2 15.5 (9.81) 9.75 (2.62) 575 (-6.68 — 18.18) | 0.3009**
189N AsUN15EIFR Mean (S.D.) 0.4678%**

RUILAR) Tuns admit A3 2 ﬁéﬂwﬁmu 8 AU (Group A (n=4) VS Group B (n=4)) **Independent t test **Mann Whitney U Test

MRLATUNMSHIARATIN 1 JUlengu A inneidensanvdinsiidadiuiy 46 au (Segag 18) Huungy

o

B §191U7U 69 AU (58ay 22) A1AINULELIFUNNS (relative risk, RR) U89015ANN1IELaDADBNASIN 1
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ndansHdn WiguigugUiengu A AudUiengu B Lviadu 0.82 (95% Cl = 0.58 - 1.14, P-value =
0.2451) uazidlofiarsannisusuinlulssmeuiadmdsiinzdonsanadedl 1 ndsnssnda wuigiae
nau A ffUhesuau 42 ausazdtaengy B S5wau 48 au Aidesueuinlulsimeiuiat Anduiosas
17 way 15 vesfithefldsumsshdiarioun musiu wasaaudssduivsvemisinmaiensenads
7l 1 wagdosuouiinlulsmenuiatvesraedldsunsiide WisuieudUiengy A fugvasndy B

WINFU 1.07 (95% Cl = 0.73 - 1.57, P-value = 0.6952) S18988180Af IUEAIRINAITIT 4

M1319% 4 naveunAtianTNIRRReaURN saiNSAnA NioneaNATIN 1 NSINITHIAR, gURNITRINS

Annsuswiniulsmeuiagmddinneiiensenasan 1 ndinsiin wargifinisalinisidng1asen 1

fiotvaunden
wAlAng AMnvidoneanassi 1 uaINNSHIER
NIAR Yes | No total Risk of Risk difference Risk ratio (95% Cl) | P-value
POB1 (95% CI)
ﬂﬁjtu A 46 199 245 0.18 -0.04 0.82 0.2451*
(-0.10 - 0.027) (0.58 - 1.14)
nay B 69 | 233 302 0.22
msuauRnlulsimerunasmasiinziensanaseit 1 wdansenda
Yes | No total Risk of Risk difference Risk ratio (95% Cl) | P-value
and Re- (95% CI)
OPD Admit1
case
ﬂfcjm A 42 203 245 0.17 0.01 1.07 0.6952*
(-0.05 - 0.07) (0.73 - 1.57)
nay B 48 | 254 302 0.15
AnzidenoenATai 1 MaINNSHIRR wAZNNSHAARTIASIR 1 evhudan
Yes | No total Risk of Risk difference Risk ratio (95% Cl) | P-value
Re-OR (95% ClI)
ﬂfcjm A 4 a2 46 0.08 0.02 1.5 0.5495%*
ney B 4 65 69 0.05 (- 0.06 - 0.12) (0.39 - 5.69)

* Chi-squared test **Fisher's exact test

31NN15ILATIEV Yol anq ug ey (Subgroup ATIN 1 MAINTHIRR NaNTIATIZYINUIEU

analysis) langlunauyUieiiiin1igiienaen NaY A INUNILLABADBNATIN 1 NSINITHIFA
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#1914 Ay (Segaz 8.69) uazgUiungu B wu
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8y 5) TRgNANAINULEIFUNNSUBINISUIHFA
FUN VLA DALYIAU 1.50 (95% Cl = 0.39 -
5.69, P=0.5495) gy 2 nqu A U8l

WouAg1ASIN 2 Naway 1 AY

a v aa U o su a & Y I w
M1919N 5 ﬁQQSWNWQWNaNWUﬁﬂ‘UNQWQSLa@ﬂaaﬂ‘waﬂﬂqiwqﬁﬂ

Uadeidlaudunusiu | Non-PTH PTH P- Primary P- Secondary P-
1n112189n00NWAINS (n=432) (n=115) | value | hemorrhag | value | hemorrhage | value
NG e(n=2) (n =113)
N 0.245 >0.999 0.235
o A 199(46.06) | 46(40.00) * 1 (50.00) xx 45(39.82) *
® B 233(53.94) | 69(60.00) 1 (50.00) 68(60.18)
LA 0.283 >0.999 0.232
®  wf 297(68.75) | 73(63.48) * 2 (100.00) x* 71(62.83) *
® Y1y 135(31.25) | 42(36.52) 0 42(37.17)
27 0.007 >0.999 0.009
® <15 68 (15.74) | 7 (6.08) * 0 ** 7(6.19) *
® >=15 364 108 2(100.00) 106(93.81)
(84.25) (93.91)
BMI 0.015 0.127** 0.025
® <25 279(64.58) | 60(52.17) x 0 60(53.10) *
o >=75 153 55(47.83) 2(100.00) 53(46.90)
(35.42)

* Chi-squared test **Fisher's exact test***Independent t test, PTH=post-tonsillectomy hemorrhage

91157197 5 WU fUaengy A uazgUiongy
BTaUdAni1sain1si e post-tonsillectomy
hemorrhage WanA19AuBE 19T T8 AN
ad#d (P-value=0.245) d1115U primary hemorrhage
wdnlaSunsiidnasad 1 wugUaengu A
$ruau 1 au fideneenndaniniidn 7 99lu
LazFondsumsiidag it erudon Anduy
Jeway 0.4 (1/245) uarlufUrengy B wugUqey

U 1 AU NdeneanluieaNIfn Aenaa

NnTdydg unngvevivuislaeonuas
o & [ o | a \

Induddldvediemelaienusndauluuway
ynsedavuaee Andusesas 0.33 (1/302)
dmsug Uten do1g >=15 uara¥duianie
BMI>= 25 inan 89, UAn15ain154A A post-
tonsillectomy hemorrhage 8¢ secondary
hemorrhage ag9litiudAgM9adA (P-value =

0.007, 0.009 wag 0.015, 0.025 RIUAAU)
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i omuaudninavesiaudsiinase post-
tonsillectomy hemorrhage LAY a8/
w5 (Multivariable analysis) nMel@@Luy Log
binomial regression model Qﬂisﬂumﬁﬂmﬁ
HANITIATIZANUIUNALANITHIAALAZ LN AN
pegufnisaln1siia PTH egrsluiivedidgnig
adfi( P-value = 0.159 way 0.133) A1AAEBY
FUNNs (relative risk, RR) 4890150 AN17Y
Wenannaenside (PTH) WisuiiieugUae
nau B AugUiengu A Wiy 1.26 (Seway 95 Cl
= 0.90 - 1.75) uazA1 RR WUIguiiieusUleine
PIUAULNARY LAY 1.28 (Saway 95 Cl = 0.92
- 1.79) Imaﬁmq >=15 danadoauAnisainisiia
PTH, primary hemorrhage WL & ¢ secondary
hemorrhage og13litud@ A NINEnR (P-value =
0.026, <0.0001 waz 0.027) lngfiA1 RR iy
2.31 (95% Cl = 1.10 - 4.85), 805644.9 (Fovas
95 Cl = 468031.3 — 1386796) way 2.30 (5puay
95 Cl = 1.09 - 4.82) auadiu drunviluianie
BMI >= 25 denan g uAn1salni1siAa PTH,

primary hemorrhage lLei¢ secondary hemorrhage
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syt oA yn19aad (P-value = 0.027,
<0.0001 waz 0.042) Ined RR winfu 1.44 (So
ay 95 Cl = 1.04 - 1.99), 8732261 (5pway 95 C|
= 2789831 - 2.73*10") uay 1.40 (Segay 95 C|
= 1.01 - 1.95) @ua1au feTvazduanandly
5797 6

nau B Tvien tranexamic acid nasfANY
gUANsalvesUaefiiinnzidensanvdsirda
1INNIINGY A AMzunsndauduginuuenain
PTH loiun fUaeidupeuin auln Tavau elde
Turestrnurmdunnasingnaiiuoud
Futszyilalld wwafinude eduldeniou vany
LAZANITIAUN VINFTFOTNS

HansIan1ene1sInenuiungise 3 au
laun diffuse large B cell lymphoma 2 AU Lag
extramedullary plasmacytoma 1 Ay ‘17?& 3 AY
VLSJ'WUVFQ primary Wa¢ secondary hemorrhage
Hans298n 544 au LU chronic hypertrophic
tonsillitis U19AUNUTWUATILS 8 Actinomycosis

S2UPY

A5199 6 NNTIATITITLUUNA18UIFNLANMUFUNUSAUTIN1ILLADADDNNAINITHIAN

Paduiid PTH Primary Secondary
AUEUNUSAUI] (n=115) hemorrhage (n = 2) hemorrhage (n = 113)
NNZLADADDNYAY Adjusted RR. P- Adjusted RR. P-value Adjusted RR. P-value

M3ENER (95% CI) value (95% C) (95% C)
nau 0.159 0.903 0.158

e A 1 1 1

o 3 1.26(0.90 -1.75) 1.18 (0.07 - 1.26(0.91 -

18.53) 1.76)
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Poduiid PTH Primary Secondary
ANFURUSA] (n=115) hemorrhage (n = 2) hemorrhage (n = 113)
AMedeneenad | Adjusted RR. P- Adjusted RR. P-value | Adjusted RR. | P-value

TN (95% Cl) value (95% Cl) (95% Cl)

LN 0.133 <0.0001 0.108

®  ug 1 1 1

o g 1.28(0.92 - 4.91*10°" 1.31(0.94 -

1.79) (2.79*10° - 1.83)
8.64*10°)
27 0.026 <0.0001 0.027

o <15 1 1 1

o -_15 |231(110- 805644.9 2.30 (1.09 -

4.85) (468031.3 - 4.82)
1386796)
BMI 0.027 <0.0001 0.042

e <25 1 1 1

e -5 1.44(1.04 - 8732261(2789831 1.40(1.01 -

1.99) - 2.73*10") 1.95)

PTH=post-tonsillectomy hemorrhage *Log binomial regression
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Sleldnrsauan Adjusted relative risk
1nel978 Log binomial regression (multivariate
analysis) n1sAnwHnuIn 918 >=15 U uaz BMI
>= 25 1 udasu.d 8 5uia PTH, primary
hemorrhage L & ¢ secondary hemorrhage
WINNIINAUBEY < 15 T way BMI < 25 ag19dl
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Background: Prasaprohyai remedy (PSPR) has been used to treat common cold and fever, but
there is no report of efficacy and safety. Thus, the objectives of this study are to compare the
efficacy and safety of PSPR powder and Loratadine in mild symptoms of allergic rhinitis.
Methods: The study design was a double-blind, randomized controlled trial. Sixty-three allergic
rhinitis volunteers were divided into two random groups. One took PSPR remedy powder at a dose
of 1,000 mg three times a day before meals, and the other took Loratadine at a dose of 10 mg
once daily before meals and received a placebo to maintain double-blind conditions for six weeks.
All volunteers were followed up in the third week and the sixth week to evaluate the efficacy and
safety of the medicines.

Conclusion: PSPR increased the minimal cross section area (MCA) in the sixth week. PSPR and
Loratadine were able to relieve the symptoms of sneezing, running nose, stuffy nose, itchy nose,
total nasal symptoms, and to raise quality of life (p < 0.05). A side effect of PSPR is eructate (23.3%)
and a side effect of Loratadine is drowsiness (13.3 %). After taking PSPR, there was no adverse
effect on either renal or liver function. Then PSPR appears to be as safe and effective as Loratadine
treatment and could be a potential choice for the treatment in mild symptoms of allergic rhinitis.

Keywords: Allergic rhinitis, Prasaprohyai remedy, Kaempferia galanga L.

! Department of Otolaryngology, Faculty of Medicine, Thammasat University, Pathumthani, 12120 Thailand

2 Department of Applied Thai Traditional Medicine, Faculty of Medicine, Thammasat University, Pathumthani, 12120 Thailand

® Center of Excellence in Applied Thai Traditional Medicine Research, Thammasat University, Pathumthani, 12120, Thailand

*Corresponding Author: Waipoj Chanvimalueng Email: drwaipoj@gmail.com

Prasaprap Yai medicine recipe is a traditional Thai medicine recipe in the form of powder packed into capsules. It was created by the Research Division,

Applied Thai Traditional Medicine Institute, Faculty of Medicine, Thammasat University (Rangsit Center).
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Introduction

Allergic rhinitis (AR) is a common
disease in Thailand. The patients suffer from
nasal obstruction, rhinorrhea, sneezing,
excessive sputum, post-nasal drip, and a
reduction of smell sensation. Although not
life-threatening, the disease significantly
interferes with the patient’s quality of life. It
has an effect on sleep quality.! AR also
aggravates obstructive sleep apnea in some
patients?.  Furthermore, allergic rhinitis is
considered to be a risk factor for asthma.’
Prasaprohyai remedy (PSPR), which is in the
Thai National List of Essential Medicines
(NLEM) since 2011, but no studies the
mechanism. Prasaprohyai remedy consists of
21 herbal species. The major component of
PSPR is Kaempferia galanga L. (rhizome) with
the remaining 20 species being: Amomum
testaceum RidL. (fruit), Anethum graveolens L.
(fruit), Angelica dahurica Benth. (root),
Angelica sinensis (Oliv.) Diels (root), Artemisia
annua L. (all parts), Atractylodes lancea
(Thunb.) DC. (rhizome), Cuminum cyminum L.
(fruit), Dracaena loureiri Gagnep. (stem),
Foeniculum vulgare Mill. var. dulce (Mill.)
Thell. (fruit), Lepidium sativum L. (seed),
Ligusticum sinense Olive. Cv. Chuanxiong

(rhizome), Mammea siamensis Kosterm.

27

(flower), Mesua ferrea L. (flower), Mimusops
elengi L. (flower), Myristica fragrans Houtt.
(aril, nutmeg and stem), Nelumbo nucifera
Gaertn. (pollen), Nigella sativa L. (seed) and
Syzyeium aromaticum (L.) Merr. et Perry
(flower-bud) in equal weight each. The Thai
National List of Essential Medicines suggests
taking Prasaprohyai at a dose of 1.0-1.5
g/meal to treat the common cold and fever.
Ethyl p-methoxycinnamate from PSPR as an
active anti-allergic and anti-inflammatory
agent is stable under accelerated condition.
This result can conclude that PSPR ethanolic
extract is stable regarding the chemical
content and both activities, as it can be kept
in a tight container protected from light and
heat for two years at room temperature”. but
there is no report on efficacy of PSPR in
clinical study research. Thus, the objectives of
this study are to compare the safety and
efficacy of PSPR powder and Loratadine,
which is an antihistamine drug in mild

symptoms of allergic rhinitis.

Methods
Drug preparation

Prasaprohyai remedy (PSPR) consists
of 21 herbal species. The major component

of PSPR is Kaempferia galanga L. while the
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remaining 20 species are present in equal sieved to a particle size number 80. The

weight each. Medicinal plants were collected powder was mixed according to the

from many parts of Thailand or imported formulation (Table 1).

from other countries. They were ground and

Table 1 Medicinal plants in Prasapraohyai remedy formulations (For 1,000 g. of powder drug)

Scientific name Family Voucher Part Weight  Collected from Ethno-medicinal
specimen used (9) knowledge

Amomum testaceum Ridl. ZINGIBERACEAE SKP Fruit 25 Chantaburi, Cough drug and
206011101 Thailand Carminative drug

Anethum graveolens L. UMBELLIFERAE SKP Fruit 25 India Carminative drug
199010701

Angelica dahurica Benth. UMBELLIFERAE SKP Root 25 China Bxpectorantdrug
199010401

Angelica sinensis (Oliv.) UMBELLIFERAE SKP Root 25 China Cough drug

Diels 199010901

Artemisia annua L. COMPOSITAE SKP All part 25 China Asthma drug and cough
051010101 drug

Atractylodes lancea COMPOSITAE SKP Rhizome 25 China Asthma drug

(Thunb.) DC. 051011201

Cuminum cyminum L. UMBELLIFERAE SKP Fruit 25 India Carminative drug
199030301

Dracaena loureiri DRACAENACEAE SKP Stem 25 Chantaburi, Cough drug

Gagnep. 065041201 Thailand

Foeniculum vulgare Mill. UMBELLIFERAE SKP Fruit 25 India Carminative drug and

var. dulce (Mill.) Thell. 199062201 tonic drug

Kaempferia galanga L. ZINGIBERACEAE SKP Rhizome 500 Kanchanaburi, Cold drug and
206110701 Carminative drug

Lepidium sativum L. BRASSICACEAE SKP Seed 25 India Bxpectorant drug
057121901

Ligusticum sinense Olive. =~ UMBELLIFERAE SKP Rhizome 25 China Carminative drug

Cv. Chuanxiong 199121901

Mammea siamensis GUITTIFERAE SKP Flower 25 Ratchaburi, Antipyretic drugs

Kosterm. 083131901 Thailand

Mesua ferrea L. GUITTIFERAE SKP Flower 25 Ratchaburi, Tonic drug
08313060 Thailand

Mimusops elengi L. SAPOTACEAE SKP Flower 25 Ratchaburi, Hematinic drug
171130501 Thailand

Myristica fragrans Houtt. MYRISTICACEAE SKP Aril 25 Chumphon, Carminative drug
121130601 Thailand

Myristica fragrans Houtt. MYRISTICACEAE SKP Seed 25 Chumphon, Carminative drug
121130601 Thailand

Myristica fragrans Houtt. MYRISTICACEAE SKP Stem 25 Chantaburi, Antipyretic drugs
121130601 Thailand

Nelumbo nucifera Gaertn. NELUMBOCEAE SKP Pollen 25 NakornPathom, Bxpectorant drug
125141401 Thailand

Nigella sativa L. RANUNCULACEAE SKP Seed 25 India Carminative drug
160141901

Syzygium aromaticum (L.) MYRISTICACEAE SKP Flower- 25 Chantaburi, Carminative drug

Merr. et Perry 123190101 bud Thailand
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PSPR passed standard quality control
following the Thai Pharmacopoeia protocol
including weight deviation, total ash and acid
insoluble ash, loss on drying, dissolution test,
heavy metals contamination, bacteria and
yeast contamination, and stability in
accelerated conditions testing. Moreover,
PSPR has anti- allergic activity control and
stability in accelerated conditions testing

And also biological activity control
accompanied by an anti- allergic activity
testing by inhibiting B— hexosaminidase
release. PSPR has a stable anti-allergic shelf-
life of 2 years. All the ingredients were filled
into size 0 capsules (500mg). Loratadine10 mg
tablets (Clarityne®), as a long- acting, non-
sedating antihistamine drug from Schering-
Plough and lactose monohydrate, were filled
into size 0 capsules (500 mg), and Lactose
monohydrate was used as placebo, filled into

size 0 capsules (500 mg).

Participants

This research was approved by the
Human Research Ethics Committee of
Thammasat University (Faculty of Medicine)
registry number MTU- EC- TM- 6- 090/ 55.
Patients were recruited as volunteers from

the out- patient department of Ear Nose
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Throat, Thammasat University Hospital
between August 8, 2014 - November 5, 2015

The inclusion criteria of patients: age
in range 20 - 80 years old, mild symptoms of
allergic rhinitis ( classified followed ARIA
criteria) by clinical diagnosis, stop using
antihistamine at least 7 days before
participating. The patients who used nasal
spray, had nasal polyp, were pregnant or
lactating, had nasal septum perforations or
had sinus surgery, patients with serious
medical conditions such as congestive heart
disease, liver and renal dysfunction,
uncontrolled hypertension, severe asthma,
tuberculosis, HIV were excluded. The
patients who were eligible for the study first
obtained an informed consent before starting

treatment.

Study design

The study design was a double-blind,
randomized controlled trial. A computer
generated random numbers for each of 63
volunteers on the list. The data for 60
patients could be completely collected and
evaluated. All of them were divided into two
random groups: the treatment group and the
control group. The first group took PSPR
powder at a dose of 1,000 mg three times a

day before a meals (reference dose followed
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NLEM 2011) . The second group took
Loratadinel0 mg once daily before meal
(breakfast) and took placebos twice a day
before lunch and dinner for six weeks. Each
patient” s treatment code had the same
outward appearance as all the others and
was accessed only in the medical emergency
conditions. The masking was successfully
achieved until opened after data analysis. All
volunteers were followed up in the third
week and the sixth week in order to evaluate
the efficacy and safety of the medicines by
using  standard  equipment,  acoustic
rhinometry and assessment forms covering
severe nasal symptoms, quality of life
assessment, and global assessment. Safety
was evaluated via physical examination, renal

and liver function tests, and a hematology

test.

Efficacy and safety evaluation instruments
Acoustic Rhinometry ( ARM) : Acoustic
rhinometry ( SRE2000 Rhinometrics)  was
chosen to express the degree of mucosal
edema, as this method directly measures the
minimum  cross-sectional area ( MCA) or
volume of the nasal cavity (Vol). Thus,
changes in these values within weeks or
months will reflect changes in thickness of

the nasal mucosa. In the present study
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parameters were recorded: between 0.0-2.2
cm. and between 2.2-5.4 cm. from the nostril.
AWl rhinometric measurements were made
bilaterally and in triplicate by the same
operator. Rhinometry is a quick, painless,
noninvasive, reliable method which is easily
performed with minimal patient
invasiveness.”
Assessment: Severe nasal symptoms and a
global assessment were used as assessment
forms in order to collect volunteer
information. A visual analog scale ( VAS)
consisted of a 10 cm. line. The assessments
of symptoms were related to the length
along the scale where 0 cm. = no symptom,
10 cm. = unbearably severe. All assessment
was executed by patients themselves.
Assessment of quality of life

This parameter consisted of a 10 cm.
line which was related to the severity of
effect. The severest affect = 0 cm. The least
severe effect = 10 cm. The assessment of
quality of life was executed by patients
themselves.
Hematology: Hematology  tests  were
administered to evaluate the white blood
cells such as leukocytes, neutrophil,
lymphocyte, monocyte, eosinophil and

basophil count in serum and to evaluate of
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safety via physical examination and

laboratory investigations.

Statistical Analysis

The data gathered was evaluated using
statistical software. The results are in the form
of mean =+ standard deviation. Baseline
characteristic data was evaluated by
Student’s t-test or Mann Whitney U test. The

repeated measured ANOVA or Friedman’ s
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significance level of p < 0.05 was considered

statistically significant.

Results
Patient Characteristics

A total of 63 patients were assessed for
eligibility and randomly divided into two
groups. At follow-up PSPR group lost 1 patient
and the Loratadine group lost 2 patients. At
the end of the study, there were 30 patients

test in order to evaluate the differences in each group. There were no significant

between groups, accompanied by using differences in their baseline characteristics,

paired t-test or Wilcoxon’s test in order to except ALP level and right (Vol R) as shown

evaluate differences within  groups. A in Table 2.
Table2: Baseline characteristic of patient
Characteristic PSPR Loratadine p-value
Mean SD) Mean SD)

Demographics:
age (years) 32.80 (13.84) 36.90 (13.99) 0.960
height cm) 16058 (12.13) 16332 (10.34 0.259
weight kg) 61.16 (20.14) 61.34 12.80 0.352
No @) of women (N () 23 (76.67) 18(60) 0.165
Nasal symptom severity:
Sneezing 358 (164 344 (181 0.755
Runny nose 397 (183 394 221 0.939
Congestion 402 207 433 (194 0.552
Itchy nose 359214 3.14 (185 0.394
Post nasal drip 276(1.32 281243 0.935
Total nasal symptom 4.25(1.88) 437 (167) 0.806
Quiality of life: 490 247 543 (163) 0427
Global assessment: 265209 208 (1.96) 0.962
Acoustic rhinometry:
MCA_L cm? 033013 034 011 0.810
MCA R cm? 044 0.38) 041 040 0717
Vol_L cm? 209 127 222 (109 0249
Vol_Rcm?) 305173 222 (101 0.029
Laboratory data:
Hematology test

WBC (Krcumy 6.13 192 6.26 (1.79) 0.785

Neutrophil @) 5213 12.52) 5514 9.75) 0.302
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Characteristic PSPR Loratadine p-value
Mean (SD) Mean SD)
Lymphocyte ) 38201111 35.92 (7.98) 0.365
Monocyte ) 431205 459 357) 0.970
Eosinophil (%) 488 452) 374 258) 0469
Basophil ) 0.48 (0.36) 0.60 0.34) 0.205
Liver function test
AST UL 2480 (19.91) 252327.20) 0.652
ALT UL 4540 4081 4047 24.31) 0491
ALP UL 7707 (13.48) 88.83(22.34) 0017
Renal function test
BUN (mg/dL) 10.633.28) 11633.06) 0227
Creatinine mg/dL) 0.750.15) 0.770.16) 0.560
Efficacy was not different at the statistical level
Acoustic Rhinometry: PSPR increased (Table 3). However, there was no significant
minimal- cross section area (MCA L) in the difference in MCA value and nasal volume
sixth week (p < 0.05) but the Loratadine group between the two groups.

Table 3: The minimal crossectional area of nasal cavity and nasal volume as determined by acoustic rhinometry

Data Follow-up Treatment (meanxSD) P-value
PSPR Loratadine
Week0 033 0.13 034 0.11)
MCA_L Week3 0.350.16) 033012 0.280
Week6 040'0.13) 035 0.16)
WeekO0 044 0.38) 041 040
MCA_R Week3 038 0.14 0.350.16) 0.657
Week6 0.50 044 040 0.18
WeekO0 209 127 222 (109
Vol_L Week3 183 (1.16) 206 111 0532
Week6 201132 190 .90
WeekO0 305173 222 (101
Vol_R Week3 287 (1.69 226 114 0.860
Week6 267 161 235121
* Significant different from Week0 within group (p < 0.05
Nasal symptoms: Both groups showed group and itchy nose in Loratadine group
alleviation of symptoms of sneezing, runny were relieved in week 6. However, there was
nose, congestion, itchy nose, and total nasal no significant difference between the PSPR
symptoms. All symptoms were relieved in group and the Loratadine group except post-

week 3, except that sneezing in the PSPR nasal drip. PSPR has more efficacy than
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Loratadine (Table 4). The post-nasal drip in week 3, but not different at a statistical level
PSPR group decreased in the third and sixth in week 6.

week, but the Loratadine group decreased in

Table 4: Assessment of nasal symptom severity (no symptom = 0 cm, 10 cm. = unbearably severe)

. WeekO0 358 (164 344 (181
e Week3 294 (149 237 (139) 0742
Week6 217 (152 191"198
Week0 397 (183 394 221
R””g‘i’onose Week3 267 (1.88) 284'209) 0397
& Week6 214137, 199 (1.90)
Congestion WeekO0 402 207 433 194
©0-10) Week3 2.85(183) 279191 0.159
Week6 256°(1.97 194" (184
Itchy nose WeekO0 359214 3.14 (185
©0-10) Week3 2.68'(1.80) 262 (194 0.638
Week6 202 (1.58) 208 (162
Post nasal drip WeekO0 2.76(1.32) 281243
©0-10) Week3 158 (169) 176157 <0.001°
Week6 156°(1.68) 2.05 (1.90
Total nasal WeekO0 4.25(1.88) 437 (167
symptom Week3 278 (163) 298 (1.76) 0910
010 Week6 231°(1.77) 265 (L57)
« Significant different from Week 0 within group (p < 0.05
b significant difference between group (p < 0.05)
Effects on quality of life increased in week 3 and 6 from baseline (p =
There was no significant difference 0.001). Conversely, the Loratadine group had
between the PSPR and Loratadine groups increased quality of life in week 3 but there
after 6 weeks. When compared within groups, was no significant change in week 6 (Table 5).
the quality of life of PSPR volunteers had
Table 5: Quality of life (severest effect = 0 cm, the least severe effect = 10 cm.)
Quality of life (0-10) MeF;\?]P(I;D) Iﬁggﬁgg; p-value
Week 0 4.90 (2.47) 5.43 (1.63)
Week 3 6.66" (1.80) 6.63" (1.83) 0.226
Week 6 6.75" (2.05) 6.09 (1.95)

* Significant different from Week 0 within group (p < 0.05)
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Hematology test The mean of eosinophil count in PSPR group

There were no significant differences in decreased in Week 6, while the Loratadine
WBC, neutrophil, lymphocyte, monocyte and group increased in mean Eosinophil count in
basophil, except for the eosinophil count. week 6 (Tableé).

Table 6: Laboratory test of liver function, renal function and hematology test

Treatment (mean = SD)

Data Follow-up . P-value
PSPR Loratadine
Liver function
S Week0 2480 (19.91) 2523 (27.20)
AST Week3 2447 2925, 2217 17.86) 0746
15-37UL)
Week6 18.73°(9.68) 2413 24.73)
ALT Week0 4540 4081 4047 24.31)
Week3 4040 27.63) 4097 (19.35) 0124
30-65U/L)
Week6 3753 (15.09 4130 2141
ALP Week0 77071348, 8883 (22.34)
. b
50-136U/L) Week3 8143 (12.14) 8797 20.23) 0.02
Week6 78.77 13.02) 8850 (20.91)
Renal function
BUN Week0 1063 (3.28) 1163 3.06)
523 mg/dL) Week3 10.64 2.82) 1157 263) 0.966
Week6 10.78 (3.06) 1189 312
Creatini Week0 0.75 0.15 0.77 (0.16)
reatinine . b
0.6.1.4 mgdL) Week3 0.77 0.16) 082°0.13) 0.030
Week6 0.750.17) 0.82"0.16)
Hematology test
WBC Week0 6.13 (192 6.26 (1.79)
@-11K.cumm, Week3 6.20 (1.94 6.29(1.65) 0.144
Week6 6.21 (1.66) 581°1.31)
N hil Week0 5213 (1252 55.14 9.75)
a‘gt_;%‘;)' Week3 5304 962) 5539 8.39) 0212
’ Week6 56.31"(8.24) 55.47 651)
L hocvt Week0 3820 (1111 3592 (7.98)
oA Week3 36.98 9.77) 3507 (7.04) 0559
Week6 35.77 (1.38) 3529 659
M Week0 431205 459 357
(g_q%f}’)te Week3 445 207) 455 (163) 0534
Week6 351°(1.20) 487 1.71)
Eosinophil Week0 488 452 3.74 258
e Week3 502 4.65) 443 338) 0005
Week6 423 463) 3.82 (2.66)
. Week0 0.48 (0.36) 0.60 0.3
Basophil
0-1%) Week3 051 0.25 056 0.27) 0578
’ Week6 052 (0.16) 055 (0.20)

« Significant different from Week 0 within group (p<0.05)
® Significant different between group (p<0.05)
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Safety

After taking the drugs for 6 weeks, there
was no significant difference in AST, ALT and
BUN levels in both groups, except for ALP and
creatinine levels. PSPR group was significantly
increased in ALP level in week 3 but within
normal limits and returned to baseline level
by week 6 while the Loratadine group
showed no significant difference changes.
The creatinine level in the Loratadine group
significantly increased in the third and sixth
week from baseline but within normal limits
while the PSPR group showed no significant
difference changes (Table 6).

Adverse effect

Adverse effects from PSPR exist, such as
eructate (n=7, 23.3%), nausea (n=4, 13.3%),
increased appetite (n=2, 6.7% ), anorexia,
dizzy, drowsiness and dry mouth (n=1, 3.3%).
Conversely, side effects of Loratadine are
drowsiness (n=4, 13.3 %), nausea, dry nose
and parched throat (n=2, 6.7%), diarrhea,
increased appetite, anorexia, dizziness, dry
mouth (n=1, 3.3%). All symptoms were mild

(grade 1).
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Discussion

In order to prove that the Prasaprohyai
remedy is an effective and safe treatment for
mild symptoms of allergic rhinitis, its efficacy
was compared to that of Loratadine. The
acoustic  rhinometry machine measured
morphology change in the nasal cavity. It
indicated whether there was any nasal
obstruction. Acoustic rhinometry measured
the minimum cross-sectional areas (MCA) and
nasal volume (Vol). It is a sensitive and
objective method of assessment of nasal
obstruction. Acoustic rhinometry was chosen
to express the degree of mucosal edema. The
relationship between MCA and severity of
reaction against the antigen in allergic rhinitis
patients was statistically ~significant®. The
results of this study showed that the PSPR
increased  minimum- cross section area
(MCA L) in the sixth week. Increasing MCA was
an indicator of the drug’s efficacy. PSPR has
the ability to reduce nasal obstruction and
severity of nasal symptoms.

In vitro research show that PSPR can
inhibit releasing of histamine (determine by
measured inhibits B- hexosaminidase release;
ICs0 in range of 12.83 - 25.11 pg/ml). Histamine
is released in the late phase response in

allergic reaction, which results in the
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prolongation of symptoms. According to this
study, PSPR was able to relieve the severity of
nasal symptoms such as sneezing, running
nose, congestion, itchy nose, and total nasal
symptoms. PSPR worked as well as the
antihistamine  drug  (Loratadine) at a
statistically significant level, except post-nasal
drip symptom.

Allergic rhinitis also triggers a systemic
inflammation besides local inflammation,
which can in turn augment inflammation in
both the upper and lower airways and
explains the link to asthma. PSPR can inhibit
the pro-inflammatory mediator, Nitric oxide.
PSPR has good anti- inflammatory activity
(IC5=18.40+0.43pg/ml).*

In  reviewing research on PSPR’ s
chemical components of volatile oil, the
researchers used gas chromatography and
mass spectrometry ( GC- MS) . The main
chemical compound is ethyl-  p-
methoxycinnamate, which is the main
chemical component in Kaempferia galanga
L. " and Oleic acid ethyl ester, Ethyl
linolelaidateliquid, Octadecanoic acid,
Austrobailignan- 6, Ethyl muyristate, ethyl
cinnamate, eugenol, Dill- apiol, Ethyl 3-(4-
ethoxy- 3- methoxyphenyl) acrylate,

Pentadecane, Eicosanoic acid, Ethyl 3, 7, 11,

15- tetramethyl- 2- hexadecenoate, Ethyl 9-
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hexadecenoate, Hexadecane, Docosanoic acid
(CAS), Eugenol acetate, Elemicin, Valencene,
Methoxyeugenol and Allyl phenoxyacetate
are chemical constituents. In vitro and in vivo
researchers found that Eugenol had an anti-
allergsic  effect®  Moreover, ethyl- p-
methoxycinnamate, which is the main
chemical compound, can inhibit inflammation
by suppressing interleukin- 1 and tumor
necrosis factor- O using both in in vivo and in
vitro experiment.” However, there is no report
on active compounds of PSPR having an anti-
allergic effect. Further investigations would
reveal more.

In all the laboratory examinations, the
AST, ALT and BUN levels were not significantly
different between both groups, but the PSPR
group was significantly increased in ALP level
in week 3 but returned to baseline level by
week 6. By contrast, the Loratadine group
showed no change in the ALP over the whole
research period. The creatinine level in the
Loratadine group significantly increased in
week 3 and 6 from baseline. However,
increasing of ALP in the PSPR group and
increasing creatinine level in the Loratadine
group did not exceed the standard ranges for
ALP and creatinine. Moreover, in a previous
study, no kidney injury was reported after

taking Loratadine.’® ™ Thus, after taking PSPR
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remedy and Loratadine for 6 weeks, it was
found that there was no effect on renal and
liver function.

Eructate (n=7, 23.3%) was the most
common symptom as a side effect of PSPR
because of major components which were
carminative herbs, such as Kaempferia
galanga L., Ligusticum sinense Oliv. cv.
Chuanxiong, Atractylodes lancea ( Thunb.)
DC. , Anethum graveolens L., Cuminum
cyminum L., Foeniculum wvulgare Mill. var.
dulce (Mill.) Thell., Nigella sativa L., Myristica
fragrans Houtt (aril and nutmeg), Amomum
testaceum Ridl and Syzygium aromaticum (L.)
Merr. et Perry. In 1 hour after taking PSPR,
eructate disappeared.

Drowsiness was the most common side
effect of Loratadine. It is a side effect of
antihistamine drugs, although being a second-
generation antihistamine drug. Loratadine was
a non- sedating antihistamine drug, but it still
caused drowsiness in a few people.'” PSPR
rarely experienced drowsiness (n=1, 3.3%).
Finally, PSPR was a good choice for allergic
rhinitis patients who did not need medicines
that caused drowsiness.

This research is the first report which did
clinical trial in allergic rhinitis patients and

compared PSPR with Loratadine. As a logical
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next step, further studies on a larger number
of patients will be needed to consolidate and
verify these results, accompanied by isolation
of and research on active compounds
together with their mechanism of action. The
limitation of this research is small number of
participants and short time. A long term study
period and large scale are needed to
completely evaluate the efficacy and safety
of PSPR. In addition, the followed of
symptoms of AR are recurrent is important.
Therefore, future studies should be followed
up after the participants stopped the drug and

recurrent symptoms.

Conclusions

PSPR is as safe and effective as
Loratadine treatment. It is able to relieve
nasal symptoms with equal effectiveness to
Loratadine treatment, except for post nasal
drip. PSPR has more efficacy than Loratadine.
Prasaprohyai is safe. However, ALP value
increased in the PSPR group in week 3 but
returned to baseline level in week 6;
increasing of ALP in the PSPR group did not
exceed the standard ranges for ALP. Side
effects of PSPR are eructate (n=7, 23.3%). It
rarely produced drowsiness. PSPR appears to

be as safe and effective as Loratadine
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treatment and could be a potential choice for
the treatment of mild symptoms of allergic

rhinitis.
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Role of intraoperative imprint cytology in diagnosis of cervical lymph node metastasis
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Background: The intraoperative sentinel lymph node biopsy is a recognized method to determine
the stage of oral and head and neck cancers. This procedure assists in the diagnosis of cancer
metastasis. Cytology and pathology are crucial processes for tissue diagnosis during surgery.
However, frozen section pathology is not available in all hospitals. Therefore, imprint cytology
presents itself as an alternative.

Objectives: This study aims to assess the sensitivity and specificity of intraoperative imprint
cytology diagnosis compared to pathology in detecting cancer metastasis to the lymph nodes in
the neck.

Methods: Descriptive study in head neck cancer patients who underwent neck dissection at
Udonthani cancer hospital during 1 July — 30 November 2023. The demographic data, diagnostic
value of cytology pare with definite pathology were collected and analyzed.

Results: 46 patients were included in this study, with a total of 322 lymph nodes examined. The
majority of patients were female, with 26 cases (56.52%) which 23-80 years old (Mean 53.93). Most
patients, 21 individuals (45.65%), did not have any underlying diseases. The two most common
types of head and neck cancers leading to neck lymph node dissection were thyroid cancer (22
cases, 47.83%) and oral cancer (18 cases, 39.13%). The two most common pathological types were
papillary thyroid carcinoma and squamous cell carcinoma, each found in 21 cases (45.65%). Most
patients were in stage 4 of cancer (22 cases, 47.83%), with the primary tumor stage (T stage) at
stage 2 in 20 cases (43.48%) and the lymph node stage (N stage) at stage 1 in 20 cases (43.48%).
Most patients underwent selective neck dissection (31 cases, 67.31%) and comprehensive neck

dissection (15 cases, 32.61%). The prevalence of cervical lymph node metastasis in this study was
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20.5% (95%Cl 16.2-25.3). The sensitivity of imprint cytology compared to pathology was 87.9%
(95%CI 77.5-94.6%), and its specificity was 94.9% (95%C| 91.5-97.3%). The positive predictive value
(PPV) was 81.7% (95%Cl 70.7-89.9%), and the negative predictive value (NPV) was 96.8% (95%Cl
93.8-98.6%). These results indicate that imprint cytology has a high sensitivity of 87.9% and a
specificity of 94.9%, resulting in a PPV of 81.7% and a NPV of 96.8%. This study's findings suggest
that imprint cytology can be a reliable method for detecting cancer metastasis to the lymph nodes
in the neck. Particularly, a negative result from imprint cytology is highly reliable, which can help
avoid extensive neck dissection surgeries, thereby reducing the complications associated with neck

lymph node removal.

Keyword Cervical lymph node metastasis, Imprint cytology
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Pediatrics hearing loss journey: from universal newborn hearing screening

through cochlear implantation
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Abstract

Hearing impairment can be screened from birth. If diagnosed, treated, and received hearing
habilitation, the patient should have better language and speech development, enable verbal
communication, access to education in regular schools, and have a good quality of life. Currently,
Thailand has made progress in providing diagnostic and treatment services for hearing loss. Hearing-
loss children can access hearing habilitation with hearing aids and cochlear implants. However, the
shortage of audiology professionals may limit access to these services. This article compiles
guidelines for newborn hearing screening, diagnosis and habilitation of hearing loss in children,
hearing habilitation devices, and the issuance of disability certificates for hearing impairment, to

serve as a guide for health personnel involved in this field.

Keywords: hearing loss, newborn hearing screening, hearing test, hearing habilitation, cochlear

implantation

! Department of Otolaryngology Head and Neck Surgery, Faculty of Medicine, Prince of Songkla University
% Center of excellence in Otolaryngology Head and Neck Surgery, Rajavithi hospital, Department of Medical
Services, Ministry of Public Health
® Department of Otolaryngology Head and Neck Surgery, Faculty of Medicine, Ramathibodi Hospital,
Mahidol University
* Department of Otolaryngology, Faculty of Medicine, Chiang Mai University
"Corresponding Author: Suwicha Kaewsiri Isaradisaikul, M.D. Department of Otolaryngology, Faculty of Medicine, Chiang Mai University

Email: suwicha.kaewsiri@cmu.ac.th



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 25 No. 2 : July - December 2024

Ui
PN 2 v W ~ a o v
ASIREU AD Useandusanianyinliisd
FUSIELIFWINABUTOU 9 ALTT WazAINITE
e Y] v v va % &
deansatonslvarwinanugd ule aednis
aundelanusEu1adn 41NN 1.5 WUATUAUI
landnsgeydenslagu wasilognatos 430 du
AUABINITNITARATAYY N15FadEN1T AT Ul
wwdltuaswuses 9 mnldlasunisnsaitady
G U d’l 1 1 v
mammﬂuﬂ LAINANDNITWRIUINITNINIY
aqmmwmﬁmw?ammmaﬁmmﬁmif\]
(psychosocial well-being) A o a1 N SR
ANENTIINIANY Laseguglugaenng 9
aa (1) = \’LSJQ 1 @ v} 1
123970 Y n1sgyidenisiaguluan dedana
nTENUABNITINdede Autuionulas uas
nwen1edeny IueANuidnniersuaivag
30l = o & (2)
INLAVBDUANLALATOUATY
N15M5I9ANNTDINS LA SUTUNITNLINLAR
#o9lTLAS D95 BLANIEAINTUNITNSIVNIT bR B U
WAZMINNANITNIIAFANTolalN Y FTudos
19Fun1snsiay MInsIINIsaduwuuitiadeuas
NN9ASIANLABNIINIT oA S UL BT UTUIT NS
aoudenisladunnis
gUAn1salvesnIsgadsnisiagunisly
M5NLSLNAUNG nuseway 0.049 39 Tunisn
' a ¥ (5) g ! Pl
naudsanuiegar 1.6 © unaruiagnaniis
LUINNNNSAANTBINTTEADUTUNITASALAR NS
A5IINWYNTLABUAIYTS auditory brainstem
response / auditory steady-state response 113
Wurmslegy dmarsmauneu sening wagnas

mimﬁmﬁhﬂismmmﬁw LAZAISODRNLDNENS

59

SUTDIAUNNITNINITLA T ULAZLAUII NS

Ondrwgunsaituyinslasu

wuIeNIsARNIaINsiaaulunisnusnLin
NIATI9AANTeINstnBulumsnLsALAR
i’lﬁlﬂﬂuﬂ%ﬂLLiﬂLﬁa@ w.A. 2500 lay Larry Fisch
Fenanistaduidvadenisgaydenisladuly
130 Aeunlutl w.A. 2502 Janet Hardy uagmouy
lasensAnnseensiadulumsnusniin auds
91y 52 dUav Tnenisudesideadi dnauds
Aenuluioiou wazsdunangAnssunis
RoUaUBIvavIsn 1wl w.e. 2507 Sufinisvih
ﬂ’uﬁﬂ{]ﬁaL?i&JWMﬂﬁqzyLﬁsmﬂﬁ”@u (High-
risk register) 4518971UN1TATIALALAITAILNA
wgAnssu wazlul w.e. 2516 AUZNTIUNITAN
nseanshagulumsn 3o The joint committee
on infant hearing screening the American
Academy of Pediatrics (JCIH) weunsadaides
vaansgadenislatulunisn wazwugile
Aummsniienvagudsnisldduanuseiauay
Msn59319n1e wislufimadanisnsaaiiidu
1195514 1ud w.A. 2521 Kemp DT AuUny
Evoked otoacoustic emissions (eOAEs) Fastoun
Bonfils wavAmy a3U31 eOAEs aunsaldlunis
Annseenstadulumsn Tngldaniies 2.5 w1
JUNTEITIIT WA, 2540 N1sAANTeIN T uly
mﬁﬂuﬁmﬁmﬁaLﬁuﬂﬁmwﬁ’mﬂsaaﬁaguﬁugmiu

naneUseineg ©



60

o

Tudszndlneg dn1s3nvinndsdamuwuzii

Annsean1stadunsnusniiin O (SN 1) &9

a

Puwtut w.e. 2562 laeon9detadedeavadanns

a

ULAYNSIPDU LAZLUINIINISANNTDINITIADY

o

e 3D

910 Joint Committee on Infant Hearing (JCIH)

213875 9 A9 Ay wazlunii

Uit 25 atuit 2 : nangnew - Funew 2567

atiud w.a. 2550 @ Feuuztlivinisdanses
nslaBulumsnusniinnelueny 1 Wou nsdli
LieunsAanses  TAdszduszdunislatu
nelueny 3 ey uazdmnsnilnisgadenisia

8u mslasunsiugnelueny 6 Weu

SRRt SsrdranTriey

P

JUN 1 vihunuisdernuuziinisAnnseanislagulumsnusniinvessemalng

(Anaonan https://www.rcot.org/2021/download/wisdemuuzinnisdnnsesnistadulumisnusniiavesuszmelng_629%2004%2019.pdf)

Tl w.a. 2563 lafin1susuusaunugiinig

v a

AITUN

Y

Jadeidganon1sienisgaidenisia g uniy

ANNTBINTITLADUTUNITALSNLAR 2 91994
AUEUNYed JCIH 2019 @ Tagltasasiiantden
N999N15bA8U A Otoacoustic emissions (OAEs)
Faldnsialumsnunduagnisnnquid e wag
wuzinlegiaTes Automated auditory brainstem

response (AABR) $3uA18ATaN1INNa WA v alu

T59Me1U1aNAAT D9 AABR 1ag¥viNNNSARNSDINIS

loguniglueng 1 Whew Wemsnliiiun1sannges
aulaulinsiaifdadesedunisindunielueny 6
A = ' ° ° '

WU TIM1991nATLUEUIUDY JCIH 11l 8931n
UIENA MU IS USUSIALATINITATIVAANTDINS

LATU wagdIuIALAANYARINTTI @11150A 533

Iadunslesuluin



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY
Vol. 25 No. 2 : July - December 2024

61

| wrunil nyIARaTBen lABuTuNT Anvnayk JOTH ]

l" s e ) -

“rrageiBossw JOIE 2009 LAt

§ Fuvily bisnary ot ity prugemew, 5 dedyyl reast poonerent shistaod
teansy e
2 Focrmes tatesanvo vore of mere than 3 ey

Iyttt LR Stunas of by of maw

L Acratogyremc afrrzustaton be morn tha & devy
Shmpbvrcn e Bipposk: lntserrds Fnceptakipatty
2 Devwrrxprmon. tvernitarm ooy atem OO
71 1000 irdwcaiona. sach s bacpes. ralade. sypuli wel racplasias
e stany indwetem il mprregerus (CMV)
Muttor s Zhe snd iant wh 30 My waldnce b oo stnsd tadnge
Motbars Zim ared bthant wth Jetrrwtory svideres of S ¢ chtaow indngy
Misthor + Zha el ixlan wzh ebotasry evideros if T - ool Ardsge
8 Cmrtae Lanth) cxsstitor s Dasnge

Darschersd muthertmiions Nialeny tremstaelivam e dymmt e =4
Semal cheRing white Sweloch. and surroph et

Cotgmmd tisrmep o o et
Targesd bone stoormaltise
POV GG mirdrovnns hass (ven shantiied Wilh siyterl aecrng throabad iy
1) Cumarn pumiivn 2a1ed mh d Lemiing s

Inehriteg ooediiraml Dasenisl kvt o betemtaly butpwe cenme sl
wnrenda) mesizgetls of sooogtakts
T1 Bmts ohtmbon Wit bemgsrn fowe

M o) Townl Sordrne sprnrndly Tomel o ad g (one Bataoms

L R S T g P ]

Arwtorraerisl Segrame

[ e disgnostic audiclogc et mals ey 6 Rew (ch gheal mgw’ Wompwi
;iﬂ ‘ L= )
W auslvimbu s > =
T AT T L
“eimusnausiiveyidlam etz W diflsamen i " ‘ wsthlvimacere v lananain®
Srvvadon aniees st Oulum s g nuuasuTuman e e
Tuw nnagualorrrisdnmao O el NneS axdivey »

LAinhedgedie 17 Sunes 2043

3U# 2 unugiinmsdansesnistagulumsnusniinvesdsemnelng atuuiudsade 17 Suaau 2566

(https://www.rcot.org/2021/download/uxuniinisfnnsasnisiagulumsnusniin_6.pdf

Wl e 2564 N3ENTIETITUFUUTENA Useinelng w.e. 2566 wuinlssnerutagdiulng

Yadnguseleviuinisnsiadansaanistaguluy nsAnnseensiagulumsnusniiniuunnge

msnngudss lussuundnyseiuavamuve wardedurlsangrunafidansesanign1sniil

wazlaverailudnnsesmisnusniiannse Tl ANULEE (5U7 3)

W.A. 2565 WAL 8YIN1581929L5INEIUNA LU



https://www.rcot.org/2021/download/แผนภูมิการคัดกรองการได้ยินในทารกแรกเกิด_6.pdf

62 213875 9 A9 Ay wazlunii

Uit 25 atuit 2 : nangnew - Funew 2567

- = - - -
uwuiwoaunw :IsvwsnaininmsAansavmislddulumsausatauvunnsis U 2567
(UNIVERSAL NEWBORN HEARING SCREENING)

Tsowmunias:du A, S ML M2 s )M use 5
AldusnsAonsoomsidoumsnusmfaludsanalng D s AN

164 KD

« UNIVERSAL 145 usv

« HIGH RISK 19 une

LI TR
N AN T ST

o0 Mrelide Tl 0o @ ey 08 -y Ly Gbe

-0
TN b2 R (R

PP

CLLEL ]
Mk s bl ge e

o o qom v aiby " i

@ Auronnso [ isodiu Lnvereot hewtam fearng

B 000 wm wrrmario hadirc s [ ot B gl sk Mo Heceing

§ Avf s 1 o At

Saniefrrmuniues (A, 1 ML A UL sR e sant i un: il o i 3

[ [

3UN 3 wansdswinuazlsamenuvaniinsdansesnisiagulunmsnusnifiauuunnsensdmia @ded)

wazninisAnnsemnsne uidvlinsunnlsmenuialudanin Gdeagen) U we. 2567

(https.//www.rajavithi.go.th/rj/?page id=29607)

(%

13 asdlon ldlun1snsradansasnistadulu nane wiay peuwendalulasiviug il
= a oA ' o ' = dy\l ¥ (10)
130 31 2 i fio F9d 81507 AAd ULd 9 ba
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2. Automated auditory brainstem response
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nHL) 9 nyitad1yeey wazsunaulniag L
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151529710323 8n15bA B UR 2875 auditory
brainstem response wae auditory steady-
state response

N1ININSIABUTEAUN 1WaNDlUI 1Y
\J un19m 599 auditory brain stem response
(ABR) #3® nN15M5279 auditory steady-state
response (ASSR) SmlunisasranisléBuiiende
NIMDUAUDININEITE (physiological tests) Vo9
i undn deazdunuimedtsunnlunisyae
Fadunnznsgadsnisladuluiniiony ey
11 6 iWeu ilesnifinflongtiesniy 6 e &
liaunsaazsiudielunisesianislaguainnis

danangAngsy (behavioral tests) il aulu
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winflongesndn 6 weu Tullaguiu®

Auditory brainstem response (ABR)
N15M523Mshadusie ABR lunsuseiiiu
seumsladuludn TnedflorvgRansandn
advimafisaldeanuiudunisnevaueses
syuunsladunsell 139913 ABR azillniagin
Aufadu decibel normalized hearing level
(dB nHL) Ingduuld dunseduansvia laun
tone burst (tone pip) wag click FIN199979013
lagulagld ABR sreldsenseruyiin tone burst
srdeindunisnsiafianunsansivainudegns
L@NIZL91299 buazdu 05,1, 2459 4
Aladsnd lagazananunishdiduanseduyin

click 71113715012 N12L197929ANUD LA TALIU
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duriesusngiuasia 9 91 egluraeaaiud
Uszanas 1 - 4 Alawand windu 02 fadu nns
nsranshasulunniagld ABR wuzdilildides
nszduvia tone burst iuvdn onsulvuy
Fa91 Wnfianzmsgadonisladuiinnud
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13 eetaeilai eveeidedluudazaaud 7
unwseamaiiusndesiieds
og19lsAnuNIInTIINsliB U ATEILR
fouldlaglulunisnsiadlvg (audiometry)
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\Ju decibel hearing level (dB HL) Fadwdes
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=
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insert earphone™ 1Jufeni5199 2 wagdmsu
1ANe1HINNTY 3 1fau (corrected age) Laelldy
Wawila insert/supra-aural earphone™® 1Jufs

MN5199 3

M15199 2 A1 correction factor d1w5U ABR Tun1sulaswiaeain dB nHL Wu dB eHL Tudinfiangluiviu

3 piau (corrected age) kagn53a ABR meyilavila insert earphone

0.5 dladsnd

1 Aladsnd 2 Aladsnd 4 Aladsad

air conduction (insert earphone) 15

10 5 0

bone conduction -5

-5 5 0

A1519% 3 A1 correction factor dmiu ABR lumsiuaamiaeain dB nHL 1Ju dB eHL Tuiinflongannnin 3 ifeu

(corrected age) Iﬂﬂiﬁi’fﬁgﬁwﬁm insert/supra-aural earphone

Air conduction 0.5 Aladsasd

1 flagsnd
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Insert earphone

918 > 3 fiaU 09 6 Lo 20 15 10 5
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Supra-aural earphone

YNYIE 20 15 10 10

Bone conduction 0.5 Alawgsad
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2 Aladsad 4 Alagsnd

918 > 3 AU 09 6 Lo 0 0 10 5
918 > 6 tiou f1 2 U 5 5 10 10
91y >2 1 20 15 10 10

Auditory steady-state response (ASSR)
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= o 1 a t% .
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U a 4 A =
gIIUIUNTINAUINTEA U tone burst 139 LAY
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hearing assessment, treatment planning,
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3. ATFYUNIY
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(gﬂ'ﬁ 4 g 5)

BTE

(babind Be er)

Power
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ehind toe oo, meking

3‘1]17; 4 Conventional hearing aids %A1 <

(AAWUa991A https://drrajivdesaimd.com/2016/09/29/hearing-aid/)
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3‘1]17‘ 5 Behind the ear (BTE) hearing aid.

(AuUasann Jerry L. Northen and Marian P.Downs.(2014) Hearing in Children (6th ed.). San Diago: Pleural Publising, p.429)

a

AUreindluyund sxflevldnsouy
BTE ilpsanilduniniun waziunssuidesann
° A aa =
Fuwnanuningavedfsue

2. Bone conduction hearing aid 3 ¥
a Al aa v P a
#sanlunsainlunsainguredluyiaguuinau
Laianansald conventional hearing aid lagUag
lunquasnaninaziinnuiaunfvessy W 51

wAuvisellily nsvandunasinUng uaz/m3ell

sensorineural hearing loss $a1a 28?0 Tunsal

Baha Attract System
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17 §Ed Rd 1
L |
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BRIV PO 10 Jere B &
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ansafiansanldinsssieisuiaildlunsegn
(Bone-anchored hearing aid) §95iUsz@ns 1w
g9 waz Ureauisoldiai edlalaelidasd

gunIalesy

Raha Connect System

Your Hearing imglant Specialint will recammend which
SyS1em s Dest sited 10 your Indhidual reeds

gﬂﬁ 6 Bone conduction hearing devices

(AAKURI9IN https://www.sgh.com.se/patient-care/specialties-services/centre-for-hearing-and-ear-implants/pages/bone-conduction-hearing-devices.aspx)
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nsUssiiunandsldiniosdaeils (hearing aid
evaluation/ verification and validation)

Verification

Jutumeuiinuilonslaunaaeuuay
vl aunsatuleledsnas eedaew sl uly
Adseneimnzauiufiielunnanud siuds
fimnudasnselunisila wasviligevilvigdae
Walaogrefivsed@nsan 8 2 35au American
Academy of Audiology Pediatric Guidlines
2013 @

1. Real-ear aided response (REAR)
probe microphone measurements Wun1sin
Sound pressure level %&Lﬁ&lﬂﬁgﬂ amplified
a3 ostheilslneialagnsennlutosmves
AiVeld

2. Simulated real-ear aided response
measurements 1Jun1s¥auiiolwuuladnde il
panantas oew oW el ulyld o uld
(uncomfortable loudness level) (Seewald &
Scolle, 1999)?¥

Validation
Validation Ain n1sUsgiiuusslovsuans
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Fa075n15UsELT UMY subjective LU self-

3613 1 A9 ayn wazlunih
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assessment test Lay objective L¥u
standardized speech recognition measures
Fadumameaeuniiitladyaluaniunisals
19 9 A inun §undesien ldnaaouty
fianunatnnasdusgiann s eadiedildsu
n19ldoy 19UNTane LU Northwestern
University-Children's Perception of Speech (NU-
CHIPS, Elliott & Katz, 1980)%, Early Speech
Perception (ESP) Test, and the Pediatric Speech
Intelligibility (PSI) Test (Jerger & Jerger, 1984) %,
Infant-Toddler Meaningful Auditory Integration
Scale; [T-MAIS) (Zimmerman, Osberger, &
Robbins, 1998) ©”  Parents’ Evaluation of
Aural/Oral Performance of Children (PEACH and
PEACH+ (Ching & Hill 2007) ®® Jugu
Tudszinalved’u dodrinveinis
validation Ssfiegun 1iesndalaifnisas
aaniulunig standardized tools fiwileufiy
TUsene wasn3asiiena q Aldlusaseme
Adslilafinisuvanay validate Wunwilne Tu
nsdinsidnaneindesUszamyifiounuyndns
Usz‘[%ﬁ&f’m‘]ﬂfu 3gldveya aided response,
CAP score, 6 Lings sounds, IT-MAIS mmii

Uszdliuuazanngunaseadunoe (U7 7)
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Iem  Category MAIS Interview question IT-MAIS Interview question

1 MAIS: self- report about Phoes the Chidd aak 1o bave Bis device pul on, or put it In the chuild’s vocal belavior atfectod while
device on himself, without bebng told? woaring his device?

2 TEMAIS vocal behavior Do the child seport and/or appear upset i his In the Cild's production of syllables and
and device device s nontunctioning for any rewsont syllable sequences recognized as speecht?

1 MAIS and I'T-MAIS Does the child spontancounly alert 1o his name in quiet with auditory cues only!

i spontancous detection of — Does the child spontaneously alert to his name in noise with auditory cues only?
and response ho sounds Does the chidd adert 1o envirommental sounds with ssditory cues only?

6 Does the chilld spontaneously alert 10 sounds in new envieonments with asditory coes only?
MAIS and TT-MAIS Does the chidd spontaneously recognize sounds with auditory cues only?

K spontancous and mean Does the child discriminate between two speakens’ volces with suditory cues only?

¢ ingfal recognition and Does the child discriminate between speech and nonspeech stimuli with suditory cues only?

10 discrimination of sounds  Does the child asociate vocal tone (anger, excitement, anxdety ) with its meaning, suditory cues only?!

tZhmmerman . Phillips of al. [1997] repart item 10 as "Does the child respond to intonation, e.g, motherese, with auditory cues
only?

gﬂﬁ 7 aalulsiazteluluuasunin Meaningful Auditory Integration Scale (MAIS) wag Infant-Toddler Meaningful
Auditory Integration Scale (IT-MAIS)

(AuUad31n Yun Zheng, Sigfrid D. Soli, Kai Wang, Juan Meng, Zhaoli Meng, Ke Xu, Yong Tao. A Normative Study of Early Prelingual
Auditory Development. Audiology Neurotology 2009;14: p.215.)
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fu eghalsAnunuuaeunumand daildesifanane
0819 Faifulumanr foatemslinadndse1a s
$19Me videdeyadu 9 egamnzanfuuI NN
Freghauuvdeuauiildveslaun

231 STOP-Bang 1 unuvaeun1uii iy
Warundy i otreUseifiunudsdunisdu 0sA lu
JUaeialuiiindaaglifunisinde Tnsuszneusie
Manuiavan 8 T FsUsznausie Mmanuitidnwasly
nau 19 n3e luly Tuwade laun nsnsuidesds
(Snoring), AU BN A WS99 (Tired), M5&aLnA
wudnwag nganiela (Qbserved apnea), l3AANAY
Lﬁamjﬁ (high blood Pressure), Awiluaaniy (Body
mass index) 1W 30 %58 35 NnN/ATY, 81Y (Age)
11An71 50 U, tduseauma (Neck circumference)
1INAI1 40 T4, Laginevne (Gender male) laanin

o

AUaemaukuvasunulantue 3 avuuuduly 9xgnin

U

Weglunquiininudsafiavidulsn OSA uazgmnAzwuy
wnduazdanudoaniuty Jagduiinisulasiels
wnsprudunmwineuazfnusiuds™ tnsfinanisdnw

WU fA1Aula (sensitivity) a9 seninefosas 88 fia

s "y

93 WEAIANTWNE (specificity) i1 eriTosay 35

849 42 wii11e7199¢lulYAS padl o AU WUU WH

R

WesnauazaInLaziinuauURlun1sAansona

wuvasuauiaelesuauenlifnnsas OSA WiuuIn

uludagiu®™
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2.3.2 Epworth Sleepiness Scale (ESS)

Wunvvaeuauiwaunudmsuldussiduanudag
voulugasnarsduludaiunisal v uans 19y
UsznaunieA1ay 8 98 Wnavtodariuy 0 69 3
(AzhuulAL 24 Azwuy) Jagdudnisulanie3s
wnsprudunwilveuasifianiud® Taeialudeuld
AzLULLNNNT 10 Tun19Ustan fUaetnasiinnnudag
wnniUnd wazdnldasuuuluvaeunuigady a
Laned9sERUAIINaTTuR LNt U ogrelsAna
sensitivity wa specificity Aoudnassensitadelsa
OSA Fainlglun1sAnnIuNan1ssNET U1NA31NISAR
21,22,31

kRN

2.3.3  Berlin Questionnaire 1 usuvas UL

fihtladedewedsn OSA InUssfiurmudediiandulsa
Usgnousedan 10 Tedautadu 3 nau léun danu
Vigafuideensy angdrsusunalsiy waznisilse
Usgddanuduidongs mnddrenaumanuduuin
Fausansnguiniutuly duindanudssgeiiondu

13A OSA MNUBENIERINAUAININALTDIIIAIILFLS

'
o

a1 Jagtuiinisuladieifuinsgrudunivilneuas
Anuiud2 egrelsimunanisAnuwinuin sensitivity
wag specificity laigad 1msun1sAANTO RN 013
Aladylsn OSA™#22%

234 wyvdauoiud u 9 lud g Uudl

wuugeuaNIInuIed 1A Tunswaund unilaed
Togusrasdii oUssdunmuidsdunadulsa 0SA 1wy
Apnea Score™, American Society of Anesthesiologist
checklist®, GOAL®, NoSAS™, OSA-50%, Wisconsin Q%
SA-SDQ" way STOP questionnaire® LuudaUaIw
dlngdn1suseidiuenisuazeinsuwansvesy Ui
Tundsaiumndneiu ogdlsimunuuasuandu 4 wianil
Jaguudslasuanuisnlunisldios uasdidednin

FamssoraMINALNRLs ol

215615 % A9 YN uaglunih

o o

Uit 25 avuit 2 : nsngnens - Funem 2567

2.4 dayadu q MAgates

241 @17 T Aka 3N

AINANBNIGSIE

- Lateral cephalometry fin13@ns1
Tuaulnenuin Awng 9 730l 1wu A1 mandibular
plane-hyoid (MP-H) fiznnn3 s ewindu 18 ., A1
posterior airway space (PAS) fitfaaninudewinfu 10
131, wazA1 NSBa fitfaenin 130 adn dAnuduius
flun19.8u OSA szaulIunaadsguustogefitedfny
2 §sprafiarsantunldaslududiunid dunisdn
nses{Uanifinnudsddunisidu 0sa® wonanil

s

5 (artificial

o«

ﬂaqu”ul,§“mﬁmiw”sumﬂamwﬁzﬁw
intelligence: Al) tlesnvagltlunisiiaseideyaan
lateral cephalometry Tanunsauszfiuanuideses
naifiu 0SA Tdegagniosusiugunniu®

242 LUUTIADINAALNEIRTUNIUNE

n5.0ulsA (clinical predictive models) finan1sAnun

g uwuUTaemeadini uiunlelunisannses
OSA Apud1ann egdlsfmudeyadsfinnnumainvane

vregUuuuenvtuyasainlunisldid e o udy

I

wuvaeuay Jagiudsdslaiifunfonlunisiunldly

Lﬁﬂlﬂﬁﬁa 10,16,45-50

243  gunsafauld i 005239 vn1N

(wearable health devices) Ja3 Jufigunsaivany

FULUUT T 010539 Tnd NYagN1TUOUNA U
Uservuialuanunsadenunldlalaelidesdluds

51,52

WNe LU WIRNYeile WU hannaLAuly

nsdniiiets M%@gmwuﬁu q Faldnsradnuarnis
voundusiemeluladfivannuats 1wy nsnsadunis
wdoulin (accelerometry) n1sldnaautfiveuadi
dompan VS eaeyiaunay ode (photoplethysmography)
viowadiadu q wu msinanududiveseendiauly

189 (oxygen saturation), ANNLUTUTIUTBIE NI
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Taufiu (heart rate variability: HRV) 3se¥an13vienu

vaaszuulszamdnludiuaznismela Insuisgunsal

54,55

p1admsldmalulad AP sque defvesgunsalss

name aunsaUseliunuMMsusundulanailie

natetunazyinlan v udaduaninwindaufagasdu

Y

FInUsedniu Yagtunud fUagenainteyaiingin

o
LY

gunsaimardlinvefuinw Kufudvinsufonzenas
Tianuaulanazfnniunugia safugunsaiuay
waluladinanid Jagtugunsaidaingnn Selaianansn
Wrumawnun1stnlseda 933519018 wield

Aladelsn OSA unu sleep test Adunmsgi™”

wae
g1l ielianuivaiudeyauasnaiuaniain

gunInl Faendliiaenndesivennisnimaiin®

3. anudeen

Anudsss (low risk) Tuildwaneds gdae &
anuidssiiiasidulsa OSA Tnsusziiuandeyaills
MNM5FNUIE IR n9asenie iedeyadu 91012
Alaimudnuugarndosienisidulsa OSA (guiuis
Tute @) vieenaldrzuunuuvaouniu STOP Bang 7

AN 3 (guiisfialude 2

4. Auidesge

Aseags (high risk) Tuftdivaneda fUhedanm
\deosgeriazdulsa OSA leeuszfiunndeyailldannms
FnUszin a1 u’%a%mﬂaéu 5 MsoonA TRz LU
wuUABUMW STOP-Bang ol 3 Tuly Tnsasiunbag ety
wiilonadu 0SA sukssnntu eglsfiomug e s
AruLLLUUaUn ey lunaum A uivnamuteya
fAldannnsdnusedR msesiene Wiedeyady o fikang
femnuidsaionisdulsa 0sA w3 efilsausedi 1y
awsialane (heart failure)”®, Isaviaanld anundlals

62-66

113 (coronary artery disease)’”®, MILAURATINIZUD

95

)62,63,66769

#1la (cardiac arrhythmia , AUAULA DNES

1 W Ao Uauen 9133 N (refractory hypertension)®,

mmé‘w’uwaamﬁamﬂamq& (pulmonary hypertension)®>",
NS IBST (morbid obesity)®”, Tspfiaitlinouauss
M8n135 ¥ (refractory asthma)”®, lsAniaenLd andales
(cerebrovascular disease)’ ™™, laneuuuBsund it o3 et
(acute or chronic renal failure)®, TsaLunmnu (diabetes
mellitus)”’, ngTuAs (depression)®®, 1saneulSvie™ ®
WU N1 AtnIeen 895 Luu (hypothyroidism),
acromegaly, polycystic ovarian syndrome A11UA ULA DA
qwmsﬁgdmiﬁ w3enzAsIiduny (preeclampsia)®,
Uszilavio Paemelaenn® fiussTanuduluaseunsaudu
T3n 05A filsav3 ang worn1sungeg1eil aemonld nns
Wuqmiiu% 191 Down syndrome, Treacher Collins, Apert
syndrome, achondroplasia, Pierre Robin syndrome 53384
fueiieglunauendndesgwensiinassauieonineuss
(high-risk occupations) 1 YT AUTUTAASITULAN 9
M%'aiammﬂﬁ;al,wﬁa mmmﬁﬁ’mumuqu SEUUi
Fudouvioidesgs uardu 1 fuaeiiddnumesing quanil
U19578 Wl Il NI NSARNTBIA JULUUABUATL LA
Wiotlasfumuidsdunanssu Ssenafasalrauuma

UjuRusentiunquidesiiulsn OsA' %07

5. Sleep test

NSNAABUNITUBUNAU (sleep test) LOuns
psrafidunnsgiuainalunsideds OSA uugil
fufumsaelinsgualasanuneiunaiivnzas 4

nsldinsesieniiunsgiu Inedyransidminniciu

¢ ¥

N13AnauTy wazuUanalagunngs Ly ey a1unIs
WOUVAY BliN5ATIALIHAR TAMNIN 1INTFIU Uay
ANuUasniy taenalua1unsanualsennnisnaaau

MsuaundUlavataszuy town
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5.1 ssuudu1AU American Sleep Disorders
Association (ASDA) Tut a./.1994 lautsuiinuesnis
nageunsuaurausanilu 4 Usenn® laun

511 Uszeandt 1 Standard polysomnography
(PSG) finsmsrvegnatos 7 deyauas Toun adullin
auea (electroencephalogram: EEG), A& ululln
ﬂéjml,ﬁ'yaawﬂm (electrooculogram: EQG), ad ulwii
ndmilonna (chin electromyogram: EMG), aAdulwih
IR (electrocardiogram: ECG), auunela (airflow),
n151A8 oulniveansisenwayiios (chest and
abdominal movement) WassEAUN158 AR
sendiauluidon (oxygen saturation) usnaniimsiims
Yunnyim19n1suau (body position) kaza13in159133a
AAuNENLLEeY (leg EMG) S28ne nsnsraeiiniiaulve)
yilulsaneruia Tnedidwi1i il f anunaeniu
(attended technician) ¥ 1l nnd d el aunAns o
F e uUNNT 89 ALaINTOUA LU 1T UN T wenanil
199U TEAN 1 Fea1unsaltnsea uaLses uay
(titration pressure) @3 UN1TS IR 28LAS 038 ABINA
WS UUIN (positive airway pressure: PAP) lg1 ﬁgﬂugmwu
YOINIATIUUMENPAS S (split-night polysomnography)
%3 BNNTATIUVULA UA U (full-night titration) N15A5I9
‘UisLmﬁymmsﬁmi”wi’ﬂuﬂia’jﬁQﬂwﬁiwﬂizfﬁ’wﬁaﬁ
dvvSedudeu Wermuuaeade Wy ameziilene Tsa
Uangariudo¥a Tsaviaenidonaues lspszuutsvam
ndnd o 5 Uae8ui1ou39d 0198 n1zaelasi
(hypoventilation) /U287 1 §usnng i opioids sxezem?
M‘%@ﬁﬂaﬂﬁﬁmmﬁmqma OSA USIHANITNAAUNITUDUY
viunSirouldneay vienansidlidonrdesiudnuarms
paTin? viserUeasdeindu lsnaundu (narcolepsy), 13n
UBUAZLND (parasomnias disorders), Iﬁﬂmﬂim NUULVGU

(periodic limb movement disorder) 141 A58 5282181

215615 % A9 YN uaglunih

o o

Uit 25 avuit 2 : nsngnens - Funem 2567

nMsnsaveEeies 6 alus lunsudanansianisueuniy
winmeanna®”’

512 Uszand 2 Comprehensive portable
polysomnography S ey 1unN15H5IAAL DUVBINITNTIA
Ussnndl 1 wie19ldin53n heart rate wi ECG 19 waglyl
18199 G arumaendu (unattended technician)
anansonTITluEITisne o sluuazuenls el ms
avaviaiannsaldlunsitese OsA s egrlsfinums
laighawinfiih vidlsinsdfivmnssiewiznt wu ms
PINVNBVDIF QYYIURTI Y3 0T QYNNI TUNTEUNDENS
onaldlasunsunlued wiuiaed wagldanunsansianuy
A3aruiemAussTuauls

513 Uszaandi 3 Modified portable sleep-
apnea testing AN UA ey aueEi oY 4 doyeye
Tnedosdldtygammainnmemela 2 9819 1w aiflow uag
respiratory effort, deyaynediala 1 9813 15U heart rate 1150
ECG wazmsnsininszauoandiauludon (pulse oximetry)
Tnensnsravilad ool uuuud 1§ i @ any
(attended test) #5 auuuly' 18wl 191 v 16 anw
(unattended test) Tunuzns1a anusorIvluanLTIAN
niluazuenlsmenunald msnsviladannsaiansan
1#35asuiieiidansemdmuanuidssgwionsiduls
0sA williifilsauses i dudouni osunse” ognalsh
anu lesnnlifimstasveznsueund unanses1ad ol
AUl esninsTlstand 1 uae 2

514 Ussiawii 4 Continuous (single or dual)
bio-parameter recording 11150192998 WU 08 1 %30 2
dagru laun nsiaserusendaululden (pulse
oximetry) saufumsiansmnela @irflow) MInsaauszinm
Fla§ i ud 013 M7 7 amnslurasnsae
(unattended test) uavanansialugaudising o #iluuaz

yanlsaneruiale 9819lsAnUNaNIIATIN LA D AL
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U ed et esnd nmsvadeunisueunduUssana U ¢
TaytAslduugdlvlditiady OSA Tulne)™

5.2 52Uy SCOPER lutlagiufimswannmeluladd
Armianniu ot dugunsaluasnslinnendyaadeya
Jwhlinsuustinnmsusudrdulinsaurguaunsninga
msueuvials Tl A.f.2011 Ma American Academy
of Sleep Medicine (AASM) 3 9l@ tauslyil n1siusUszLam
msueuvrdusuuln [inaeifiSeninszuy SCOPER 34
Wuda8091nA171 S = sleep, C = cardiovascular, O =
oximetry, P = position, E = effort ez R = respiration
Frglineandon Aeatulssnmvasiaudseng o 7l
a579%0 SE AN ldrsaTamnnitnswsuuin®
F208 9N IVAdEUNNIUOUNE UT L anansaud sy
ASDA AN nNauTinmsgIusEuU SCOPER waglaguudl
AluvszmAlne ¥un Watch-PAT Safiugunsaiiléng
as19TRANa uluaenld enlasdIulae (peripheral
arterial tonometry) 4 svnfi N1y pvnelans ovela
AeUnAintu szdmaliiinswasuutasmelusiesned
Annnsyuulszamduwimanyineuanndu ldun ¥
oty mmé‘fwﬁamqﬁu Fedsmariliinneveon
@ onduanenafa sﬁaqUﬂsaiﬁma'nﬁﬁﬂmmmama’m
MMIATINTUAMTVADALE DANAR AT VUIEA TIAUNS
arinnmensemendnuluden wasnsUasuwUamwes
Samnaduresiilaii iaann pulse oximetry waed sl
danesnugnluiilunmsiwseinnesveamnelaviomsla
Anunf & wirlianunselvinnsidads 0salé™ dai fie
punsalaundn S5mulestu ilnAnd e uaxd
Usﬂwﬂé’m%’u@ﬁ upuVa LN ag1alsAniu Watch-PAT
Tanansaldasatymnisueundusilady 4 Wy N3
wdoulinUnAvA AU WuINTEAN Uouazie N
RnunATldlFiAnen OSA wagoRlivnzdmiugUae
vng i fiidenmsveslsatendess anufiaunives

Fnemsureniila lsavaondenwasdinlans wavlsa

971

yessvUuUsTamuayndnu efiinasensiad oulinwves
Joile”

53 szuudu 9 WU N1TUUIUTZANNITNAGEDU
nsusuMdUAINNISIE T iinAnau (attended
sleep test) n3olud 13 m9 1ll1 (unattended
sleep test) Lfesanifagiiunnuvinuaauynains
Wwhilduussiullymiiddylussuuassagois
TulszinalnewagdnnansUszinaialan laon1sasaa
wuudis w9l nfinnna (attended sleep test)
weds nsnadaunisuaunaulsTandl 1 Hundn
(WH9N19ATBUARUNTEINTATIAUTAANA 3-4 1ToDU 9

1% v

AT i ld g uiL) daunisasrauuulad
W97 LA 1A aRaa (unattended sleep test)
vunede n1smagaun1suaundulsEIANd 2-4 w3e
\30ansafiidunaeiutnsgiulussuy SCOPER lag
ilészyfeaauiinsanladiuninems adnisnse
wuvldfd i fanig enafidesendu q 714
nawnuvEeLALlY WU nsnadeunsueundUiithy
(home sleep testing: HST), msm’mmaz%&mmal’«a
VUL NS UA U1 (home sleep apnea testing: HSAT),
MsaTInIsueundULULAZaudeld (portable sleep
monitoring: PM %4 ® ambulatory sleep test #39
mobile sleep test), N1THTIVUUUY DI YYI1UI1NA
(limited channel monitoring) LLazmﬁmaﬁmaﬂquﬁ
N15UBUNAU (out-of-center sleep testing: OOC ED
ocsT) Idduiu egndlsAnnuiiasarnainudianda
manaluladfidimudy s ldnismagaunisusundu
nnuszinnsnunsaiadoudieviavinuananuitld a
213ATBUARNNINITII PSG A2e Tuauinndulndd
wualdulafiauinisasefilddyarauntuudd
U ENGRINTRIGIEEN

YIEIAG) NISUUAHANITNATOUNITUBUNSUUSHANNT] 1

uay 2 Yaguudeuldinasiniugdeves American
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Academy of Sleep Medicine (AASM) 915151779

AIUYIAINARUNFYINI T e v vaszaUTug [vg/

89,90 55)01\717

- mMsvigangla (Apnea) fio nziaumela

H1uaynuazUInanasnifinedsleesesas 90 (lagly

o

dryey1eu oronasal thermal sensor Tu diagnostic study
%30 PAP device flow 1u titration study) \lutaiuu
171 10 3w

- msmelausa (Hypopnea) & 2 1nauai laun

O e A (kuzilag AASM) As A1

ﬁ'awwiamumﬂﬂLLan'mamaqmmﬁm UINAIINI
windusesas 30 (Taelddegygyia nasal pressure
transducer lu diagnostic study 138 PAP device flow
Tu titration study) U ueEg19te8 10 U AUl
amgnseseandiaululdon unnniusewinduieas 3
Wiogwiuinnzaussiius (arousal)

O N9 B (huziilag CMS) As Ay

ﬁamma’twﬁum@LLazmnamaammﬁu 1INAIINID
winnusevaz 30 (Inelddeygiu nasal pressure
transducer Tu diagnostic study 138 PAP device flow
Tu titration study) UIueY19tes 10 AW TauAUll
Aznseeandiauluiden anninvseinduievas 4

- prsfudaainaaranetetnlunisuiela
(Respiratory effort-related arousal: RERA) Aa N5
melafadaiuaiegneias 10 3uv lnedaanu
weeulunisniela (respiratory effort) 3o 19
ANA3UD 4 nasal pressure waveform Tu diagnostic
study %38 PAP device flow Tu titration study & avi
T iAan156 s (arousals) wrdesliidinaeives
apnea %39 hypopnea

- avilnrsvganielavazwielausa (Apnea-
Hypopnea index: AHI) Ao ﬁﬂuuuﬂ%\imaﬂ apnea Lag

hypopnea sedlusnsudu (total sleep time)

215615 % A9 YN uaglunih

o o

Uit 25 avuit 2 : nsngnens - Funem 2567

- avidnirsnrelagnsunau (Respiratory
disturbance index: RDI) #® iﬁmuﬂ%ﬂ‘uaﬂ apnea,
hypopnea waz RERA siadalaenisndu
YIEIAG) NITUUARANTTAFOUN I TUOURAUY TN 3
w3e 4 teguuidenldinaminugilo AASM Falsid917n
AIuYeIAINANUNFYeINITMe v valsna Ulug vy
89,90 Wv\”‘j’

- Apnea fio nmzflaumelaanasedneiiessey

az 90 WWuaiuiuni 10 Judl
- Hypopnea i 2 nsal LA
O nsdil 1 gunsaingaalaifinisdudin
ATUBUNGU
" A (Wuzihlng AASM)
Ao mwﬁ'am’miwﬁuwﬂﬂLLamJ’mamaqmmau
nnnIuIeinAusevaz 30 (eglddyaia nasal
pressure transducer) WUoENUBY 10 UM FIuAUL
amznseseandauludon unnnivisewiniusevay 3
" a9 B (uugilpg CMS)
Ao ﬂmﬁ'ammahmuwﬂLLaz‘Umamaqmmam
nnnIuIeinnusevas 30 (eglddyaia nasal
pressure transducer) WIUeENUBY 10 UM TV
amznseseandauluidon wnnivisewinnuseuas 4
o nsdl 2 gunsalnsaainistuiinnns
UDUNAU
" ha9l A (uuzihlng AASM)
Ao ﬂmﬁ'ammahmuwﬂLLaz‘Umamaqmmam
unnImsainfuiesas 30 (eeladdyyin nasal
pressure transducer) WuegNloy 10 Uil swAull
AmMgnseweandiaululdon unniuseminiuieas 3
Wioswiuilnnzaussiiug (arousal)

" g9l B (uuziilng CMS)

Ao ﬂmﬁ'awwhwﬁmyﬂﬂLLazmﬂamaammau

unnImsanAuTesas 30 (Iaeladdygyia nasal
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pressure transducer) WUeg9UoY 10 U9 Saudul
Agnseseandiaululien innnivsewinduievas 4
- avtlwgnisain1suiela (Respiratory event
index: REI) ﬁaa"wmuﬂiﬁgwaq respiratory events
(apnea + hypopnea) HanuniLAng usodalusduiin
(monitoring time)
~ Monitoring time (MT) fle szz138775MuA
i duiin (total recording time) Wnaueena1ny 9
szovnafiddygIaianain (artifact) wazdiaaand
fUaedaiuueu Taggainnistuiinnisueuresrvae
(sleep diary) %3 ® respiratory pattern %5 ® body
position
LY N15T17392°8 OSA ATUULUINIIYD
International Classification of Sleep Disorders- Third
Edition, Text Revision (ICSD-3-TR)*® faqitinauaiogng
Tnethmilaszning @e A sauiu 9o B) wie (@e O il
A. fidnvazodeioeniegsndesellil
1) flhevuindsmou mlesdn
weulindu wieonsueundudy o 7
danalvinaunInin
2) Q’ﬂw?{uswdwﬁmﬁmmﬂ
nselaldesn negladen wiedan
27
3)  ffFunaiiui fUiensud

& o a o a3 |
LTJUTJ?%‘\H,M']EJ‘IQC‘]@‘UW N9 NIFDIDY

B. NANSIINTUBUNSU hanslwiiinin AHI,
RDI 30 REI >5 pdasiadalus wie
C. NARSIINITUBUNSU Lanelsniinin AHI,
RDI %0 REI >15 Asradalus
YagUuiinsundyausehivg (AD anguldly
N153AT12NE sleep test Wi ouuAuTIAE2lunTg

TUSn1s nNanisanwInuln Al dngninlunisiig

99

NaUTEANT N 1NALANULLUGIVBINITILATIZIAIY

AauUnfAvesn smelavanauiumalian s euFigedn

)?91%0 gei19lsAmny

ey

ug 9 (advanced deep learning
Tayan15u Al insuldlunisiiasigsing sleep test
wianil SaflinsdnwAeutneden msiamunanisAne
diudusiely

N133B9UHA sleep test Juogfulszinnvey
130579 Taeadildainnisnsranisusunduseanii
1 waz 2 e UnUsEANeeITzUY SCOPER #ifinnsin
sleep () azs189ulupn AHI %30 RDI @2un15A599
A1sUBUNAUUIZLANT 3 Laz 4 ¥3au1aUssLANUes
s2UU SCOPER 7ilailéin153m sleep (5) aes18anuiiu
A1 REI® Tngn1sulanansiaenasioausdy (1)
Positive study #u1899 Nam’swaagﬂwﬁlfﬁuﬂm%
Asiiadededu lngenawusseauniy AHI eanlu
(1.1) sziuidnidas (mild) Ao AHI 5 §9 <15 Ao
F2lug, (1.2) seeutiunas (moderate) Ao AHI 15 4

30 ASaedli (1.3) seAUTULT (severe) Aia AHI >30

'
o

Asawatalua’’ (ag19lsAniuniswusseause AHI

'
a

é’ﬂwmaﬁﬁ%ﬁwﬁmqaLLasawlaJ'aamé’aaﬁ’umamﬁ%’a
fiutumends favnameasdenduduluided
6 soll) n3eo1asnuauiu (2) Negative study
ERERE Namwﬁuaaﬁﬂaaﬁl@iﬁ%nméﬁmﬁﬁaﬁa OSA
wag (3) Inconclusive study #3188 4 NansI9d
Aanannlunstlang o 11u FyQININEATINVIARIY
wiolinsudiu atnsialdiieswe dadudyyin
JUNIUTENINATINN (severe artifacts) {Ureupuly
wduTtaAuan first night effects Avaglaiinsndussey
weuily (rapid eye movement: REM) ftheliifivinuau
ngluduiingn saudsusiuainnisldevevae
AT uvedlsaluusayAufinga (night-to-night

variation) #592u ‘]22’91’101’104
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6. Comprehensive multidimensional evaluation
mMsuseiutadennedtadluranelifes savden

195 Jums

(comprehensive multidimensional evaluation)

Urdeyaandwlsvs eUadesine q lunatedu leun

Jaduialsn Jadeinguae uartladsismssnw wldidie

Ansanlumsnunumsgiasnulsawasu deymliiu

Ui agaliuszAvEnm Ussndin uazaonstesnniu'®
6.1 Uadudalsa (Disease factors) ldn

6.1.1 910135983137 (QSA-related symptoms)

a19lfuy s Une OSA L Tungusne 9 ldnaneuuy
Aaeg1du (1) nquUae classic 3y MiaIN15d3emn
(excessively sleepy) {ungudiflainisdasdlugaenansiu

UBUMA UV BINaBVIA U Y vi3 il AxkuLE I NI uUdDUAY

gy

ESS (2) nque{Uae disturbed sleep i3 o AIllanwuzuay

Y

MAUIN AU 9 AU 9 Msaze R unananuay wag (3)
nquion13ties (minimally symptomatic) @dulvgyan
nuunmgAaeUszindn aundnlupseussidunaiiu Uiy

YBUNFUEBIA IPDUNANAU

o 3

msueyaduiluldlunendindiTnguszasd

1

Wanennsairnudnsalumssnwuaslenmaianaduiiio
U3 0nIEUNING aur1g 9 faeg19 1y i Uieng
excessively sleepy AU £95 DHAF UL 91918 8R
4 Y oA a a 9 oA 07
dennagiilauinni il esdFeuiisuiung ud u
N3N 15lN15S w8 CPAP Tur{Uae#idl EDS qedl
UsrlewdlunsananududenvewiUie dieanmmides
mwaeadisakariala uazdelvinunndinvesyae

Y v

nauilAvulsegneideddny'

6.1.2 ayaaNNIVAaaUNITUBUNEY (sleep
test parameters) M3ttty avansegeii alduszneuiiy
U2 UUiNan1sANYIMUIT MIUUITEAUANUTULTIVEN
OSA Taen sty A1 AHI, RDI 45 8@ REl LW 8988 1917 872
T999 1 auazludennd oamd oluduwus Aueinis

WU AUNNTIN Tminngduliowedsaliindu

215615 % A9 YN uaglunih

o o

Uit 25 avuit 2 : nsngnens - Funem 2567

Mg Ja sl uinauet o wAuf T rus

Wi on1s@nuidevunalngluefin uiseufinsd sy
13 oafl it W@ msuTad yanad of Al vy
wazd n19.UE suddenulunis score v89 hypopnea
Mawﬂigmawawgmwu walwa AHI way RDI
Al lut 99 Y uunna1991n51891UKaN" 57 N luedin
Aoutran®" TneUsedumani dadus esanides

HAHE1185 FaeTyiialianynsa

WIS (controversies)
quasnuasliAuuzd] Uagld sy 1vasid vauasd
UsrAvs it u Tseslideyannmanisnndeunis
uesuvdUdY q 1Uszneuselaeiamzdeyaifsriuay
Susveteandiau (oxygen saturation) Faeuendanmy
onfloandiaution (hypoxic burden) Wy feflarudus
v0308ng LauluLd nanas (oxygen desaturation index:
oD, szezafifiauduiiveseandiauluidendinia
fovay 90, ArPuduiiveseendiauluidendan ua
N13ANYINUIT hypoxic burden danuduiused Wlnade
menaAanTzunIndeulussuuiilauasaond onTInd
gnmadetinvewjUaennnndt AHI vise RDI'™ 1
uaﬂmﬂﬁyﬂayjaﬁiﬁmﬂmimmaaumiuawé’u
21N lduUINg U U7 W MueukAsIYEENINEY
110 Tpelungagftian OSA fiduiusAUviTuBY (positional
OSA: POSA) Taglanie supine-predominant OSA %39
Faefifllsaiaturnsusunennnimsueuluviidy
nuzlS N eNSUSTUTINUeU (positional therapy)

)15

viveltaunsallugesun (oral appliances)™ dwsugUae

OSA fiduusiun1svdussesNinnsenn (REM-related

=~

OSA) 3'nNU apnea W I 5rezutund 1 1 oxygen
desaturation § U347 ward 115311014 19 uveq
Usam sympathetic 1nmin sl Uaengudin
@ eaansiinanizanusudenginnin ¥ 919
wupihliuSvavew e sueundu nsefiansannsly

APAP snuAUINsan’™>
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6.1.3 anwarvanalnnesnLiavadsa (OSA
pathogenesis) 1914w ang 1 Uil endotypes 161

vianeuy ngussdiununged] (PALM theory) laun ™

- ANNEIWITOIUNTITEY U IYOIN Y
wglaaauvil (upper airvay collapsibility)™ 3 956U
mang euvesmaduneliduuuiiinnduluauiems
oafu dadieseildanaussiuingalumsdamadu
meladuuu (critical closing pressure: Parit) sinifendas
futlademaniginim (anatomical factors) Aivilimaiu
melagaiuuinmeing o Ssnalndonfivsanmssnuils
ANEAD WU PAP, oral appliance, Wsansksin

- ssuRumsIUS (Wousal threshold)™
5 038 UN5A UA T orouaupIs an1sMElaT ana
vl rsmendunmeladiinnd u lurfUae OSA s
low arousal threshold {189y Ui uazusunduld
lsisteiiles (sleep fragmentation) Liesandmsvgamela
visomelauraues q Fansdidenafissannissnuilvans
3% Wy msldedelivaulaasdu Tnewmmesmnnaay
dusweseandiaulsisn eedlsfionalugfiae OSA A high
arousal threshold 4 1U19A% 101941 A1A21UE 12T B4
gonBausinnn eawmzumMsSnwR IS unnm

- MIBUAUSIYBNTZUUAIUANNITNIELD
7479001508 guuiaased uus alud e (Loop gain)
Tneanzoandiauasaiveulneenlenluden Wiy
YSnamsmelasioundl (minute ventilation) TaellugUae
0SA 9719il nsmevauerana 137w Ul (hish loop

B yinlndnnselan Wasaveluvaenau anis

gain)
venmelans omelauiannuan Fanalndenafiansannis
Snwlavanedd wu mslderuieiin WselieanTiauesy
- msmevaueyena il e (Muscle
responsiveness) Tugjtan OSA sinfimavhnusesndie
Tunsesveneynadumeladiuuuiidesadiodisuiuau

ldvazrau™® weanunsauszdiuainnsnsiaraulni
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nanuile genioglossus @snalnilonanansannssnwla
N85 WU N1500NN1EIN1ENA LT BRaNDULAZAY
(oropharyngeal exercise #30 myofunction therapy) %3

MSSNWRY upper airway stimulation

6.2 ﬂ%ﬁ’ﬂﬁ?éﬂ‘?&l (Patient factors)

6.2.1 anuairNugIU (baseline characteristics)

i e a1y Womd deilinane TredUhemeanda ong
Yoo Arveduanieni e1alausslesdainnsle oral
appliance 1158 minimally invasive procedures w#ilunga
AUhemeionanau Avvidnianiegs enaldussleviann
M3l PAP therapy™

6.22 lspsauiidrdiny (sienificant comorbidities)

< o A o & = & o v v o a A aa
Wudadenmsardenaduaisuau lunsaeduladenis
S WiaanneatiNaluAuA NS aA Uy Ed Ly

M35 LRBRNIENTRANTUINILEBNNITS NYITENING

8,10,59,160-162 ¥, !

PAP N1SHIAR ¥3091N9L88ND1U 9 firog1lAT M

Ad1Agaanan laun nnagialae (heart failure)

IsAvaendanwnalalsun3 (coronary artery disease)®®

’

N340 U AT 9nazveeRala (cardiac arhythmia)®®®?,

ANUAUE BAE Tl L mouauee aN15I N (refractory

% anuduvasaienUands (pulmonary

hypertension)
hypertension)'*"'*, Iﬁﬂﬂaﬂaﬁﬁy’uéaﬁjﬂ (chronic obstructive
oulmonary disease)'®®, lsafinii i nouauswanssne
(refractory asthma)”, TsAviaenidenawad (cerebrovascular
disease)™"”, laneuwuuid UUWéJuM%aL%IEﬁ 9 (acute or chronic
renal failure) %", TsALU11I1U (diabetes mellitus)
AT ULAST (depression)®® 1sAng il d v (muscular
dystrophy)'®, waznsamnenienin (drug addiction)'
08193l T5AT 7 ddaylunisnnsununis
$nwn un Baveno classification @ adunsdemmanms]
Fuan OSA fiFuldsumsdisminldinntulneanslu
13Uy 15U Iy Baveno classification 9zuu 95 U910

91M3 EDS waglsasuidndeyeenidu 4 nqu lunsdliUae
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ogflunguiifioinsinnuaziilsasamiiddy mssuling
$SnunieiSlensuilslaeids wivnndUaeeglunguiienns
oeuarilgilsnsuiddey orvfinnsannssnewuuns
USudeidmssifingin (ifestyle modification) lureu
% Ifﬂstsa'NLLmuﬂﬁ%’ﬂmé’asmiLL‘LJnﬂfijmmmiﬂé‘Lﬁ
AEARY A AHI

623 Aamsandudin (lifestyle) 1y o1Tn

anwurlldy yAGnAN MiFuAR ANUAAYIMBRANIIN
AT OADUNUNTS NN UNFIDE 1T Q{meﬁwﬁ
Foafumees fitvinnuuenanuil wiinnuuuedesdy
{ Ui fesufUR enluan i i liavaanlunisleluin
wiosonhnudung enafmumanzauiiasiasansu
N135N11928 oral appliance 30 NMIHIAA NTONINLEDN
3w 9 nnmimsshwilagld pAP

6.3 Uadw3§n199nw1 (Treatment factors) 13w
Usyavdna AT swenatafedifislszase Aldsne
viletedninneiueiediovieyrains daznavaufiud

Tuidedin ¢ U

7. Lifestyle modification
nsUS UL suddinisandud i (lifestyle

modification) Vsl MsUFuUTnAnsTufag o Lile
msflaunmiiAs sty Sseataslienis onsuans v
NARTII s TR 9 TR astuslsnA Ty
memsinu Azl vsemsiniugua (supervision)
Tusueng 9 lawn

71 nsliiaaug i Uaeii sanulsa (patient
education) WU P Fauazdnvzvedlse Jadefion
\Duanng wansenu lsaunsndou w3oanund sase
oURMnNNANNGN UazBu 9 malilldFumsinm®

7.2 §YauneN1TUBUNA U (sleep hygiene) 13u
M uouuazi uueudunanasitane ueunsiauls

\eaneag et iuay 7 93l viSon gAYy ARS

215615 % A9 YN uaglunih

o o

Uit 25 avuit 2 : nsngnens - Funem 2567

o

nAndennzay eweuiifeulasianaue laivin
A9NTIUB UUF B9UBNIINNITUBUNA U 9T BRINTTMN
wAduus winidssnsfuteanased visevnnlifiany
Snfumsviandseuewndu eraendnaiile viewniid
Vs nAUsEamAnANg 212

73 msaaimiin (weight reduction) Tuffti2e OSA
figuedvwiinAu maandwiindensmuguemns
FWNUNNTEONAGINY D19 ILANBINTUATAIUTULSY
vadlsald ' lngiinanmsvaaeuuudunasiinguaiunu
(randomized controlled trials: RCT) WU 1 N1537 iU
(program) dw§uuungAnssuguamiidmsfivuneie
UBinaesenns mseeniidameiisinisiiulagfnau
(supervision) lakaRNNNINNTIALN BIAWLEUIMIUNR

U8 4 pnanillunisandrine1anansanniss N

Ml
WinAndw 9 tawn nsldenandamdn (weight reduction
medications) ¥159NSNIRANTLNZLNDANUIUNLALS N

15A83u (bariatric surgery) ynnildauswnsenus

8. PAP therapy
n15¥nuId281A3 298 ABINIALTIAUUIN
(positive airway pressure: PAP therapy) dnannislu
35N Ae NsldussrnaugnoInNA KugUnsaluas
sl Wetewgsiesdumaiumeladuunli
\Wanaanwian (pneumatic splint) WlviAan1seudwvizegn
furnidedesouie® masnuisdinenumansing
Wy Ihwed amnsovaelsieaeiidu 0sA wduAty
AN MFARRTY waznmzunandeuvedlsa OSA livane
989 aelsia wan1snIRaY PAP ﬁfuagﬁué’mwms

Tdn3amesiUheraudian® >
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iosn PAP iHunssnuii TUszAnsnmgs
uazANUFss1 FemsiansanuuztigUaelndund sy
MAUGADNLITNENSTU OSA Immawwi{ﬂ’mﬁﬁ AHI g4 (Waust
15 ader o lustull) AiflernsdanansSunniaund

1PV gagalinanieg i umenevs aumend vieviun

196

Usgdudau™ dlsnusedwin Wy anuiudenas 1savila

WuRadane wazlsavasndenalas o’

Na® 39 sleep
test nunTzeandiauludendi (hypoxic burden) waw/
e llannsoudlasensindndilddudou wiersouda
lailina pgslsAny msAdatrnusnunazdedia
vowjUeusazse Tieid AASM uuzti it aUstliEnen
5y OSA A PAP therapy Iuéﬁﬁmmid’mmﬁumm
daansynusBRMNTIN Lavillsrruiudenas”

8.1 vfinvas PAP Uaguuamnsouusliidungusig 9

Town

8.1.1 Continuous positive airway pressure

(CPAP) \Jwips aaa3 nesdmoniausei uuInailng ad s
wsatuuanluseduasi (fixed pressure) AUT LWNNEG
Aansandaseiunsaduimangauld (manual CPAP) 34
onalneluladeedanan wiensiouussasvamels
189,191,199-219

2ONIIUNY

8.1.2 Automatic self- adjusting PAP ( APAP)

Juedsnasasnoniaussiuuinulafiadsuswiuuin
TuseaufiuUsiasuldiosmlu® Turiseauuseuiisls
Tngefend nnsUsunssuli s fuLsed uiies og
annsonsivaauld 1ies APAP denafiorsanidlumansy
N8l 1w fUefimuusaiuan fixed pressure CPAP Taflst
M‘%@Q’ﬂwﬁﬁ OSA %l duwus fuviawew (positional
0SA) 158 OSA silafiduusfunswauszes REM (REM-

related OSA) Wugn'*?170%

103

813 Bilevel PAP (BPAP) 1fuim3 pains ossn

MALSITIUINTEATIAS us T LUIN 2 Swiy fe Tady
msvnelait (inspiratory PAP: IPAP) @ sflAusas1igsnan
waRaanYNselanen (expiratory PAP: EPAP) dsiian
wsertusiandn Taewadoe BPAP fenafinnsadenldly
FUeffidnwarang q Wy gAvuusaiuain cPAP laild
VRERUMAINNNTINYIRIY CPAP fUaeimsvgamela
YULNAUVINAIUNAT LA AINNISTAW (treatment-
emergent central sleep apnea: TECSA) #3oiln1zszune
aun1elans o9 i Ae1na aunane (central
hypoventilation) uaznA1zLA oAl 9NTLAULREUUEUSY
(sleep related hypoxemia) antsavenansalsnd u q
0161195204251 471353 e Uy anva s Ueusay
38

8.1.4 _Automatic self-adjusting bi-level PAP
(Auto-BPAP) a3 e BPAP fianunsausunsaduitdlu

dues IPAP uaw EPAP dnludAiel dUaemnelasenla
avietu egslsinumsléindesillud e OSA §uiasse
NansAnwLRAusaly™ >

8.1.5 _Adaptive servo-ventilator (ASV) 1T u

103 osaemelai ussfuuInuuUReUausat oy a
Jounduandnvugnismelaves{Uiey enafiasanld
08 1958sTn5e 3 vlug e OSA 7141 TECSA w3 complex
sleep apnea LLawi' Uqe7iil central hypoventilation 323
se drumsldlugdUaeidangilane daiessena
3@ IR IALA Bt UUsER B HANIT N Az AN
Uaonsusealy™

8.2 MSHIAUSITUT Iz (pressure titration)

Tulaqtu Suwnman laun

821 N13F9AILIINUIINAITATITNILTIAUN

WiNzaNLUUAaenA Y (full-night PAP titration PSG) 1

HU0A a0 15un159993 PSG niouiuld PAP lnedl

WY titration #2516 14246262264
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822 NIAIALIIAUINNNTNARDUNITUBY

PRULUULENATIAAT IAY (split-nisht PSG) kUUTLI UL

¥ Tnersafuusnues PSG iunmsnsiaiiade (diagnostic
portion) Famsilszavnamndu (total sleep time: TST)
Taivfeenn 2 $2lus wavARaAUME S ALY PAP 7
Wingail (therapeutic portion) Tnefiszaziiainiswaulyl
Yo 3 Halue Fafimansfinumin dalvgldualngifes
22,248,263,265

full-night PAP titration PSG usiUsgndauinnin

823 mseuswulasly APAP AtwUqe

(home APAP titration) TanuUssanay 1-2 dUanvilaelaidl

Wi wdas e Suiinliannied ee APAP 1
Yerziiiodonussuiivianzay dwlnejauswiuile
911 horne APAP titration fianalndiAesiuausesudile
PINNNIATIINILSITUT LALZAUIINNTVIAFBUNNTUEY

AU WANANNALAINLATUIENEANINNTT §13NINTUIR S

o @ 1

AR w3 T Tl Unedt L dlsausednd s i ddey

193,194,221-223,228-232,234,235,245,247,250,266-272 17" \cnj M iLg DAL G‘lfuﬁ

wingauagldrusiuil percentile 90 w3 95 Yusgiu

aa !

W399 APAP UAiagIuUNIinIsIenuNaunnd19iy uage1a
Teussiunlabiviriiluusaesuliegin

824 MsligasAIuINA IA1UIIRY 3INN1S

NMUNIUITIUNTIUNUIN & clinical model nTognTVIaNe
Av vo o 1 | < o 1 & Aa
wuunlasumswanduan egrlsiaudaliidundeulu

NIAIATLTUAMUUDY 9 na a7
83 N15M 4AMSIAUTN 8ausUla (acceptable

PRABL26ZZ6210 449 pifig USIPUNANUNTOANNITYN

titration)
nuvasmamela swiullireendauingauinnindosay
90 uazlausilusziuneausula

83.1 s¥AULTIRUTIWINgZE (optimal titration)

A9 5¥AU WS UNELNTaan AHI 1158 RDI liwidetiaenin
5 asaie Talue Wunadssetuedelse 15 uiikay I
22978101598 Uy oy REM Tuv 1usunsne (supine

'
a1

position) MiraillosluszAunssnuil

215615 % A9 YN uaglunih

o o

Uit 25 avuit 2 : nsngnens - Funem 2567

832 S¥AULIIAUNA (good titration) AB SEAU

Wseu fianunsaan AHI vse RDI lHwdetiesnin 10 e
otlus wazdosanadliiiiniidesas 50 vne1 AHI e
RDI AlounsSrwtiosndn 15 adsiedtlue suddiiaan
msvdunduszey REM luvueunae fiseudadluszsu
useutil

833 SYAULIIA U LN 89N (adequate

titration) A® SEAULTIULINT Sl aunsoan AH wie
RDI Ifdaunsn 10 adaedaludldusannsoan AHI 3o
RDI asunnn3ngavas 75 Wl ewfisuiunaunissnw wie
annsaan AHI vi3e RDI widetiosnin 10 adsed 1w
liftnaannsvduszes REM Tuiueunne fineriieduy
sesruusatutiy Wed mnld sedunsetudi i sane aas
fosammAusuvmnvasnadaeiEmseng 9 A
AUAS

8.4 wnn PAP Jaguuiivianawuu lauwn wiinin
ATBUYN (nasal mask) Famsinsandumadonusn
VNNWUUARNTD4AYN (nasal pillow) kagntinnkuy
ARLAYNIAZUIN (oro-nasal %39 full face mask) Feonald
Tufthednayn veudrhnmels vemsurannainms
14 PAP vioemafiuthmnuuufivsdu Tnefigunsalieduil
919175 WAU PAP 19U @e$nANa (chin strap) Wsauauln
110 (mouth tape) %’qmﬂs{’hﬁa@:ﬂwma%uﬁumimﬂa
mMaUn waziins$veaums oilennnsAewts, 1A3eavin
Aufoud U (heated humidifier) 819t a1saunlF il o
madunglawiaannmsly PAP™

8.5 Wan153nwn wazuszlevdvas PAP N1s@nw
NUIINNTINWIALE PAP @131150938anA1 AHI 81n159729
naeiu seAvauduladin guRinisainsiing Ui Ty
vipsauule s9ud e udl unan @I nve] Uiy el

o

HodAgy



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 25 No. 2 : July - December 2024

86 HATIGABININNITINEIR8LAS D98 AN
WSIRUUINT L8 eUszaed 7 nuld ooy seomiiuy
KA IALNINTIEINTN AU N1TILANBLABIUS IR I LA E
Auu souna \Judu uaznad e ssanusaiuauingy
madumeladunvesUie 1wy ensreuis Unu

APALN SAeldas "

9. PAP education Uszdiura wasuidsymsly PAP

Aowsudnw {Uumsla3U PAP education
wielifafiAeiulsauazysslovivenissn s
Wengunsal silavesminnin A5lHuazmsauasnuns
saenuiInKatIudes uaznumelasiuuasudlatagm
Hosku

vdannEusliiaiesuudesnios 1-2 dami
msiinmsAanai euszidiuna lngasuniue1nsiiae
WU AIENIENINTY AN INATR Auianelanie
radafies wagsTvEeuARe 9 AialianieSes W A
AHI fimands (residual AH), Sasnsldnuetenenog
(adherence rate), ATINORVBIUS LAY SYFUMTTANS
(air leakage), anmaunsalsing 9 Taudalsausedin uay
Poydufioranuiiaiugag 0160197723

nsdiwutlynnsly PAP vinlsiEfUaelsianansany
nsldf $8ndnsn vsefinadrafssivinlildied aslddes
W ARLUIUALN TN LAUILN UINABUAY LAUA 1130
Ju q msvinsuddyminasld PAP eonavialaenis
Usuusafuauiai odlivangay Usuasnsliviowd vy
wthnn Wanedaena Wugunsaivheruu Snwilsaayn

Wudu

10. Good response vanufie nsti Uaeldia3 g PAP
wen Jo1msfay lifnadafemsunss aunsaldies o
Ideiies (ate 12) darmitewelags deyafiduiinlaan

\3addiAn AHI vise RDI eglunawifigausuly >oH+H2
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11.  Poor response winofia n3aisUaeldia3 oa PAP
uéh fflhelsiamnsanunisldieseddedsioilos foims
AT uniofionnisudas fratrafeswesmsdnuuin
swiafUaefiufiasiiorld PAP sely ndsnlssums

S UneDUsElemiveanssnwIn e STluay oo

12. 14 PAP agnssiatilas yneia msuuziiUaelild
s PAP Suslaitionnin 4 dalusiefu TnsAnedoan
Frunuiuimuesanuitldld (Bl days) wazasils oy
Fuilfnnmindesas 70 sglsfmumsuuziiligaeld
PAP naeatiafuwaznnAliInTian T Ueiid
U OSA sesfuTUuse Wlawismamsussmlsaade (mean
disease alleviation) uananiimsvngsinwiaiesdionio

WasUIINMAMUANM N dy 0o

13.  Upper airway investigations

A1sasANIaA unelad vy (upper airway
investigations) Ay Sauddnlunsienauwunis
Snuitheiiilsa OSA e 4 laslamzmarindn eas
SzfaSuaﬂﬁwfﬂLmu'wmLﬁumﬂﬁ]dauuummﬁﬂwﬁ'@m
Igsunsidausle weliafimsdenls nadnwsfiannss
AmuningUszasdluntssnwn annssded ld sy
yudddnsnfanurUiendsmssngn’™

msUssdiumaiumeladauuy Tnesialuanunse
viwlﬁﬁgwmsﬁﬂﬂawﬁumz?{u BURUIINNIIATINT WM
Lﬁaﬂizl,ﬁuimaa%'wLLazmmﬁmUﬂamaqmg@ﬂLLazLﬁaL?J'a
Wrndluvth annsslng uazdne™ wadldirsediondan
A WIAN A5I9UT 1IN YosUn anwilu nsauilu
IAUUIN euBeu Aovies Meuda® TAuAy waznas
\deoe aieenaleisnsuseidiu Friedman tongue position
(FTP) Inglvig{Uagdmhn ifesuauay welanuund e
wUsd e iinueenduuuusng o liun FTP szdv 1 vie

2 Ao @aSaLUNSEVS oY VLT IoWTa SauAUNS
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fineudavunlvy deorameinsallonadisaiigeann
n1sHasannue 98 ulninniue suLazAenes
(uvulopalatopharyngoplasty: UPPP) wag FTP s2AU 3
W50 4 Ap WiulAvETeNAusau liuneudauay
uilsnevey Sauiumsiineudavuindn Jeoranensel
Tonadi§291nn1597 UPPP agnaufian oud1es 1287
st lsfimugUrenatesenisti sunsvia upper airway
investigations 1l 8319uNUN1TS NWIeE9azS Bn TaaAs
AsunaenldIseine q Wimungautud Uisusazsne
Toun

13.1 n'li‘Ll‘JzLﬁuIW‘Nan (nasal airvay assessment)
a@111509119 lUN15M5I9928N1591 Cottle’s maneuver,
A19%11 anterior rhinoscopy, Msleinaa uUsduALE Y
ﬁnﬂaumﬂﬁlmwnﬂﬂ (rhinohygrometry), UaYMIERINa DY
T 33993 N (nasal endoscopy), 13 9n19% 1 objective
measurement 8 9 19U acoustic rhinometry N30
rhinomanometry #5 ® peak nasal inspiratory flow Tu
Faefistyymmeayn Gensidenldmuanumngan’™

13.2 A58 89na 89nAN9LA W lad TuuuvE
waulaen151¥ 81 (drug-induced sleep endoscopy:
DISE) {{un1sdesndewmsiamadumeladnun luvassd
Q{J’J&Jlﬁiuumuawé’uﬁammmﬁviﬂﬁmmﬁﬂmaamwé“u

1nALA B UNISUAUAUSTTUTIR AUITOLTIUNINNI AL

'
P

wigladwuudunwanufl 7 1ed oulws Taed ey
dm3u U1y OSA 7 § 9901571198 8ALUU non-PAP
therapy Tnpamznisinda v3ogunsallugesin vl
anuiinsa Asdevacy Bosensudy wazilgunsalin
doyayadn uagszAuanuiandalusenindendes i
AnuUaensie”"

msUsziudmyanuan DISE snadentdldvany
a2 fua douunii galutfeq vy e VOTE
classification™® SsemNsaUTIBRILIAS Tidvnaazszy

ATUTULTRINTEANWTBILALNElE LY Ineus

215615 % A9 YN uaglunih

o o

Uit 25 avuit 2 : nsngnens - Funem 2567

awmadumelauiadanayndu 4 dwmia ldun v
A velum #s anAue ou, O AB Wi IRaRadIuUN
A1UUN9 %30 lateral wall oropharynx, T Ao Iﬂugu 959
tongue base Waz E Ao fnasudes e epiglottis lag
ﬁgqﬁﬂmamiqmﬁy’umauﬁafjau%nmmmﬁtﬂugmwwiN
9 flD TEWINAUNU AL 1WA (anteroposterior: AP),
9AuT9 (ateral) wazlusniius velum aansanunis
ganulunnfiens (concentric) fsdinsussfiusedy
esuusdlunsgatuluusassiusms Wduasuuns o
0-2 Tae 0 sines laifinisgeaiia, 1 vineds Wumsgaiu
UsssnauSoraz 50-75 vielimsdunseileveiladeusin
Ty uay 2 vanesa ﬁmsqm%ummiﬁaaas 75 284lsA
AAMNYREATIINUTN HANURAUNAUT AN ABViDY
duayn vionaeadedindu msinstuiindiaius
fe wonani el szuunsirrkuuiaznissuunua

292,295

A1975998 U 9 tAwn NOHL Bachar” Victores™"

298 299 L. 300 301

Gillespie™ Koo™ Lee™ Herzog sy

PINEANTANINUIT ANAINTIANUN RN DISE

TusvAuanudnvesnsvduivangan Winaaenndasgeiu

302,303

NIV UANTITUYR wazdANABAAA DIUDINTT

UselugUiemaleniuseninegneia 2 au™ dayaan
DISE ansnsatiwldvinuneraniss i wu TugfUaediny
dnwazidu complete concentric collapse 7 51U <
velum agfimsneuaussiomssnwanilugvaeilin

anwalzaIna 199 STunN195 N8I 18 upper airway

305,306

stimulation ASHIRAUS IANATUE DU LALAIS

o (%

neegUnsallutesn™ eglsinumsuszdiu DISE

JidesiailoradnanaUssans nmuazautd ode
YBINTATINNNAUUANANVBILLINNNS WAL SLUUNS
I A MUULAZANSS LUNNENIINTID SIUA R E BaLay
et aAsionafntuannslFen msanseuoendiau

JuksesEInmsUsadiu WWusi®>”
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133 n13d 9nd aanad unelad auunvaziv
(awake upper airway endoscopy) @nsavitlalagnis
donansagaau (flexible endoscope) WL ey nLily
Uszillulassasimaiumeladiuu lngenalig Uaevin
Muller maneuver f38n15803 3 Nkazdalnua wela
Witeatraussivau WhiRetundlumasumelaguoy
wasUssidiunmavideuvdogarialuuinneing 4 meldisd
Haguldsumndonanas esndnansfnwinuin
M5 Muller maneuver lailsilgvenennsalivisaldannns
rFRldNaRRTL

13.4 N15IANNE859E vaInzInand sueA UL 19
(lateral cephalometry) 1T umwmﬂu%mzﬁﬂiﬂ 88U
7134 I swElurieTINnG (natural head position) agflu
WUSEUIUBUIUA UL UA TN 18598 Taesiumlananadl
FLULUNANUNAIAUWTATIE 150 WUALUAT LAz
LT 18 wufums™ 9nuanIsAnymudn A1eng 4
1¥91nn15m529358 derwduiugiunisdy OSA sedu

“ pavenainltusenau

Uunasdisgusseg1ditedAny
Tumsnaunun1smidie Tnenmngnisiidansegnuinssing
waglumin®!

13.5 Cone- beam computed tomography #3 &
CBCT umsanenms @ ssuuisviadiannsaadnenim
Wu 3061 Taer Uaeagld suusuussd desndn
conventional CT*2 awit lda1n CBCT anansaniunldlu
mMsvszlliumnaduneladiuuu uesdanunsaldlusingy
peufiawesTunsinvwauazUsimsvesmadumelad
Fumising q 1 it doyanililunmsnausumsinu
LA AMUNAVA INISNYIRILNITHINA LBl IENSHIAR
nsganuInssinsuarlumin viensldeunsallugesinle

21 ganmsAinwinudn Juaeidu OSA $U3umsves

maAunela (airvay volume) Woaninaudn@ > fn
Ang 9 Nialean CBCT danudonnaosiuazLuu STOP-

Bang™ egalsfisnunsun CBCT wldlumsAnnsesUae

107

efideyaidninsiufedeldaege ansddaigedlsl
wugdlild CBCT lumsAnnsesjUae

13.6 N15A593A8 ULd B3A21U g euSaldan
(submental ultrasonography) 15 331 Wl Useidu

a

madunelaves U eluvareyluviueu Trwuiduauyd

q
¥

FEWINNTLUBNAUALSY (orbito-meatal line) Fenfuii
seunv lwvauyinaglig Uremelaiieenund uazmela
LU 198 19154 (forced inspiration) 5 1A UM Muller
maneuver @ 11 iA Awsatuauus namad umela
duuu e vinnInsIaeneiadedysyias ultrasound
U3haunsean hyoid %Mﬁv’%nmm AU Ui A eye 0
Fu ndsniduasidoyaitldannsmslulssanar
Wsunsudarusea vy (artifidal intelligence) ‘ﬁ"gﬂ
WannFuniefrnuevemmanumelslussiusng q lu
sUuuUiAde VOTE classification Llevndumisiiosung
nsgau® uenmnifdinmaideyaniinmsiamudes
Tunsdulsa OSA ;nmsAnwIUIn nswasuuasmes
YUIANIA UETAAIUVUIINAITATIVA Y submental
ultrasonography #9AAABINUNANITNITIALABNTADINA DS
ATIINNAUINgladuUULaE NUANLANRUS TE I NgTEAY
nsa suasmanaiunelafuen AHl uagan ODI
agafiddny™ egrdlshnudeyaluagudaddnin
waedessnsAnwisdluouas

13.7 msUszfiumaiumeladauvuleedsou o
L% U N15MI239LUU video fluoroscopy, N1319
pharyngoesophageal manometry, wavnsldadudes
acoustic reflection agnslsfmuismaniiafildiiesuns
ao1vulumsusene wavdruluglalun1side Ay

o

IR @ atull JadsladAuug
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14. Oral appliances

auUnsalluyasuin (oral appliances: OA)?® i
nann1s¥nw ae WK Ulealdaunsallunvaemdu
devlinnsslnsanuas/mielaudwadousalud i
Fevdretoatulilfawdedodelusnendouarlugn
funazdarosmadumeladuudinauagfsianniu
OA amsnsafiasantdludAusunsunazdammudesdnse
1540y OSA w3 eE{U8 OSA U5 PAP-therapy %38
o191t 0uduvil swes multimodality treatment Taqtiu
gunsnfilonautaussnveing q 1Hud @

141 aunsaldavansslnaa19ud 1unin
(mandibular advancement devices: MAD) UpSien
und aiu mandibular advancement splint (MAS)
%5 @ mandibular repositioning appliances (MRA)
wdnmavesgUniaivssani e dreusudounnsslng
andlsulumeiumiinuazEaafunnssinsuu desvii
Tilauau maugou sufaiiodosoutinaifengnidli
AIAINPUVIEN B19UU0BNLAYENELUY WY WUIN1sUSY
avesgunsal Wy viledlslansnsausulidudiale (non-
adjustable MAD) %3 ® non-titratable MAD Wagv 1l ad
annsausulE il (adjustable MAD) w3 e titratable
MAD Taevindu 2 51 (duoblod) Fuunladi ftuvuuazdy
andldfifiuans WondusogUnsalivieusudeulddad
nalnlunsasumisennsslnsusnsaiuly uenanimn
wisnuiandily vieBmsndneiausadunuuidisogy
(prefabricated) 4 s1fnl4 Yo i q assu A UT U Uld g
gamdl (thermoplastic) vefiFeniuuusirin (boil and
bite) Avilner{Uanies viounmelan e wdn uazviled
viuamzyana (custom-made MAD) @ se19vilagviun
wnsAidiamnuvnauil

funumsvhgunsal endalnenmsfisiitu e
afrauuuinaesiiudugy (dental model) viotagtiuene

14 intraoral scanner AN udwUUR LN nSateyalid

215615 % A9 YN uaglunih

o o

Uit 25 avuit 2 : nsngnens - Funem 2567

C RN % o

Avviar el UAns Tulagtu weluladfdvialaiiiun
HunumdAglunseonkuuLazNas MAD LUuvang
yana lagldnisauny 3 ffvesesding Uiy sy
woNALITONWUY (CAD) wazn1siun 3 4R (3D printing)
vilsilegUnsalfidansiug uazmnzaniutasusiay

L R AT Vi

yenand fafinsiann MAD FifiSuees
Aamun1sldau (adherence monitoring) & steliiunme
anansafanuaus uiielunissnwives]Ulglasg
wiugunniu? dhumsu3u titation vildvanauuy W
AIUDINITAGEN PSG %38 DISE $91AUNNSYN Esmarch
maneuver & 4. umwﬂmﬂsﬂmaﬁﬂﬁum@ﬂ’m’Tyul‘U
maumtiit e avnaiumiegla el MAD wuudsule
dreliaansausussRumsidouunsshnsansdmuan
wigauva Ueusae 1Y TnevialuasiSuusuil 50-75%
yesmsdeunTsinsasgeaniiEaevinle uazAses U3

0 puvaesudnasusuladnenin

s umuaus i
wazanunsawnd sulmvinssinsléinnnia Fsenetivan
ansthntesiennssinshudieunese™
MnransEnwUI gUaefionaldusslovigean
nn5ld MAD Tsfun 7 laisiaansld PAP therapy Luine
vda onetion Adiiananies AHI ligs fmsauitudn 3
Fruauiuisme ldilulsadonevinsslnsvsedulse
witonseauuuss U supine-related OSAK wananil
Fallnan135@nwInuan adjustable MAD 1y umns 1931
CPAP Tusumsanaua ulain ANIeNTenIngiu uay
A3 Tuved s compliance Ind\Asaniofnin
CPAP atilsfimugunsalssnamldnanesnin CPAP lu
SsnsannAn AHL RDI wazAsine 9 WAenfusendiauly

209,215,327,331-342 Im Uﬂﬁv LAN

162,343-345
le

B On SIUDITEELYRINITRS U
adjustable MAD leinafniuy non-adjustab
ag19lsAm1un1sly OA AR ARULaELA LY

Yy o A a £ vy ~
Na%qﬂtﬂﬂﬁﬂa"mmﬂﬂu‘lﬂ WU 91N5UIRNTIN UIALisen

waziu Uanglvawn msauiluliou nietgndene
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10,162,332,333,338,340,344-351 & & s

PINTIHNG FIUUANNGVS DI UAUNNEN

auaUae msdnmudeieUssdliunadafgaidlussey

v
o

duuazszerennnnslynileg saudanansanud lvdgm
v e a1sUd sudsn1snen v elvinisineuuu
multimodality Laze13W 15UE S sleep test 13 9N1T
AT  niiteud

142 9 Unsalfadedu (tongue retaining devices:
TRD 3o tongue stabilizing device: TSD) %288na L3
Tegluiumisamumindeusalilimnaduniwinumas
YuzUOUAY enaungd iU bidiu viedARdaym
Aenfudesennsslns nanssnwenslndfewieioy
n91 PAP wag OA wilnd u*****° Yaqiuiinaneguuuy
TosdndvajdunuudiFagudaisue s uazalinves
Sanuansinatu visoraduuuuiaunidusUlnestumumme
Toevhluazuusi e Sanfidnanmmsmsuwms waed

q q

e dusesuiiiemuasnde sgdlsfinudoyaieiu
AauanAesgUnsaivani Sslinanisdnwaeudas
o

143 3 UnsaiTuv aeunnd 15 2ur'y CPAP
(combined OA and CPAP) {8319t 0anL 59 uaLvDS
CPAP aslel agalsfmudagUulidenld uwaziidoyana

n3A nedes Angy 3avT gLy T auuryn

162,332,340,346,350,351

15.  Minimally invasive procedures
w”mnn'mwm‘nag'lﬁaa (Minimally invasive
procedures) fudnmssnwn Ae maviilhiied emadiu
wilafivunanas vlkmaiumelanitadu wieviily
dedeudsaufintu awliazdallinuazandensuas
Fnamsaiannsarinmeldeviamed wazaulug
T3 nwnuugUaeuen enaiansantdlugfusunsu
wazflianadsssisionsidu 0sA viefiansaldlugidu

OSA ﬁﬂﬁmﬁmﬁ%’ﬂmé”m PAP therapy, oral appliances,

109

%30 surgical procedure %15 88191910 ug1uni 1ves
multimodality treatment

]
aa

15.1 M33NYIRBARLAINAINE (Radiofrequency

< a a

treatment: RF) 10 un1519 0 uvd A LAw (needle
electrode) ilaUdpepauanaitiveg Aidodomadumela
druu lnedindnms Ae mawdsundudeadundsny
audeu 1 ovilf il oud oL ansmenazud i
(coagulation necrosis) ey i 018 ol 0 U R
(submucosa) waynaneld mﬁya@'aﬂ'aﬁm (scar tissue)
VALY FRgylius nadiSneni msviewasfiei viean
U%mmu,azammiqmﬁy’umalﬁumdﬂ Wilewnsofinsan
nwomsusunsulasnsifeedue i inglusiumis
513 4 I Tnssagn enugou Tauau vievanesiums
Y

15.1.1_ 115501 8AG WARNA TN UTLIUAYN

(RE nose) Wuinnmsfiansnsafiansamiilslugiaelnss
ﬁuﬂﬂé’ﬂLﬁUL’%ya%’dﬁﬁmmiﬁ’mzﬂﬂmm FWAUATIATNY
wuid oy Tnseaynu3ian inferior turbinate yFILINT1
Taoms¥nusead uanud ngus ey n aunseviald
aeldnsldevnamed fanudoeiites™ wasd
UsgBvBamann® uenaniigannsafinsunialdidu
dauni swoansnisd daeed uarud Inglunansssdy
SwriuBnee

a

15.1.2 MI3NWA8ATUANUDING USIAUNATY

29U (RF soft palate) 3NNSANNUII I5Uaus0an

deensu danudasndouazd nazunsndau ey

1 o o o & o A a 361-
agslsnemeailidusnsunduiugiiofanssezen
371

152 n13inen2eLaLwes (Laser therapy) dvang
WUUAAINATSNUNIUITIUNTTUNUI UL D ouly
oA

1521  Erbium YAG Laser [Wuamosiiadnnu

gAY 2940 UlLLIRS UShaanaueau muuds auln
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Wayiamimiuasvdmeada vinie oyludesnevng

Wuralimadumelavensstu vnlidsunsmaiume

372

Tuagiu ni et W’ dulngludesddene 019

AsanldlufUienfidymiseadensulaglidnisves

melavagvau vizedllsemgavmelavaenaulusgiusuns

v
adad 1

Jo8°" 91nNansAnwnuln A5dYrelunsandeansuy

AW ULarMIMElaRT InerfUleilanuis
Nala7 A MNAN1TTNEINBLUUUTE UDINTNINEATN
HUwanansanusietumeunsinulas Jenanasadouay

T gendlsimueaiileniaideansy

Lnmzunsndeutioy
nfududnidlefanuszezen uarlungu OsA 01alilian
AHI 39 RDI g 1siitdAwasnssnwunnin ™

1522 CO, Laser iWuaiwesiifianuenaiu

10,600 wiluwns dn1sdanldiiesnwEUae OSA Lite

anun 98 uln'uavineiue ey (laserassisted
uvulopalatoplasty: LAUP) N13@N#INUI1 @107135080A7
AHI 8% ggalsAnunsyvin LAUP fi8nsianudisaves
smomsen wazilnzunsndeugs 3diuuminizdlunng
SnuUae™

153 ﬁmn'lmuusqngﬂﬁaaﬂszmwﬁu 9 19U NSkl
Tnufiaans (palatal pillar implants) 1 un15uYan ey
AdIENAER NF NS UseInaend dnwasdu
wirwadn s nasmaussudiieWiAnnsisiuay
anmsduasiiiouvasiimeladn aunsariilandssnsy
aarsnY OSA seauteslanad uaznsunINtoul o
#5385 ¢ an9nil Sl msamansuil oudlunisnsu (njection
snoreplasty) Mslafasnanszns (sclerosing agents) 30l
INATUB DU AR ANTONLEU WagN1IELAANIAARILLN
Tngansildadawind dsieau Taun dasfulan was 3%
sodium tetradecyl sulfate, 98% dehydrated ethanol,
doxycycline wag hypertonic saline 8¢19lsAn1u35 013

wiandl alifinansAnudaussansnanazanuvasndeluy

215615 % A9 YN uaglunih

o o

Uit 25 avuit 2 : nsngnens - Funem 2567

sepzeTIieme Azl davindediliuuniiily laenisse

NansAnwLLiusaly

16. Surgical procedures

N155NEIR 18NSR A (surgical procedures)
orauuadunsendamafiumeladauuu (upper airway
surgery) ¥R 9 LarMsHAdaNSHNG AL sanLwn
(bariatric surgery) lasaaulng surgical procedures
yauszasdlite uilvdnuarynameinalagifinmnnves
Fommanumeladiuuy Wiadunnud whvend e olu
swmisfionaduaimmuedsa msidinrsudlulinssge
At Foraduiumiaie (singe level) vievans
Ay (multilevel) wagenaldidumadenasusuiuis
due ﬁaﬁmaﬁmimmummmmsﬁuﬁ’uﬁﬂwl,wiassw
surgical procedures 9197 5 ldlus{ 7 uounsu u3e
Fuelsn OSA fiufiesnsld CPAP rowsindinmsiinisdn
Useih Lazns19319n8 Tudeenad nsussiduniaiiu
weladnuuidy Wi etaeliannsanumuls g
WANNEEN NISHIA MBIV 896 1AL LA 8IUT 8vany
s waze19ld i d udund swes multimodality
treatment ToUsddnil nqurtaefifunumovauasise
nseAamaAuseladg UL (upper airway surgery)
Toun ﬁﬁi@ié’anm‘ﬂ%’ PAP therapy, @netog, Avilananie
ffoenn 40 nn/msu Tasaramadumneladiuuugaiiu
Wy noudaln aulien ﬁmmiﬁmgﬂgﬁﬁa VRGTNEN
aynAnn3 BT diunla ¥nsslnsiagy uazludlse
Uszddaeuseiliianunsornginle™®

M3$nwdaen1sK R AT A et sl vaneuseuan
Toun

16.1 MsHARAUSIIAIAYN (nasal surgery) 191l

uilveinUand Tunefifimsgaturednssayn (nasal
cavity) 9Ui9 nasopharynx $29819L9U NN IAARALAY

WasULuneua4 (inferior turbinoplasty), MIHIFARNLAY
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wifefiugasayn (septoplasty), Mstaummudusmwesdn
93N (nasal valve reconstruction), N13H1AALEIT AT A
93NN (polypectomy) WaLN1T uAla nasopharyngeal
stenosis

mMsuiaus aaynenai ity Ui
Jayménaynuazuounsu vizeidulsa OSA 7l CPAP lailst
NNeNsAnaYn Tngazylglion1sdae™ uasdensuy
anae™® AuamTInadu ™ enatalild cPAP A 19

391,392

L5991 PAP amag A1 RDI 34 @uan AHI elaidmau

* Jagtutledldsmiumsindnvsensnuaeisou o

16.2 msfanauda (tonsillectomy) duszluvillu
# U738 OSA Nilneudaladaau viednsAnadeneuda
SNIEAUUBY 91991108 19LA 8913 8V WAUNTH IR oY

=) v '

Auees (adenoidectomy) Tud nw3 orf Ty os wsidu
Tug fouvi1smAUAIHIRAUS alnAUB oU (palatal
surgery) Vi3 arinumiadusmii2e> > Jaqiuilgunsali
anunsadentanldlunsundaveuda (tonsillectomy)
natgUszian la un cold dissection, monopolar
electrocauterization, bipolar  electrocauterization,
coblator, BiZact %38 radiofrequency wenaniigdimeia
ASVRERBY 9 W intracapsular tonsillectomy Fu3us]
msarldinniu Tasgunsaluasmeiiamssidafiunnsg
AUlNARIZEAINITHIAR NEBE0ATE NI NAITHIAR
AUV ISR wazn e ud sfiunneng
fugenly windansafnsanidengUnsaluazivaiad
wingaunaneadeuszneuiu®”
NnuamsAnynuin lunsdifivendadivuialaun
matidaremouTaiissesaieiilonags 7iaevinli

395 ' < = v N
pg4lsAmui NS oufiena

B U2emean OSA
Antulavne Wy Anudesenisiidonoenud widn
AMUUIN 138 A1z vNUeAnd 158 AN Y (post-

obstructive pulmonary edema)™

111

16.3 NSHIAALNATUB DULLAZADYIBY (palatal and
pharyngeal surgery) 10un1564] MLl ouf od LA Ui
veaush U3aunauseu auld uazneviessen 3se1avh
SuiumsHdaresmeutavseliile wasdudeuasnslnl
diovilimadumelausnunevosn sty elilugioe
Waunsu 30 OSA 731n159573519M18 158 upper
airway investigations WU ﬂwm@i’%mmmiqmﬁumﬂ Au
1A wenusou wazAevos NMsHAGATE 019¥3 A UNNS
iUy Taudu vdesumissuld Jegtulineda
Rwanvane 1eud

16.3.1  N1SHIAAANLS BNATUD DULALA ULA

(uvulopalatoplasty) 819 15UYINLUL I ATIINUNAY

gounwieadsuaraulien asnsovildvanss wu 19
laser %30 RF v3al43 Ll (electrocautery) SafuMsidu
AnussUssuLaa Ul tenvnd Ssaunsaiansen
AW IUA U RF palate 415 815 8021 combined
radiofrequency assisted uvulopalatoplasty (RF-UPP) 1¢

401,402 2

Tnennglugd e OSA Nlisuwsann® 38 daunsavi

melgennamen

1632  MSHAARNLARULNNATLS B ULAL AR

@

%88 (uvulopalatopharyngoplasty: UPPP) n15W 161 Al 3

v

wuiltildnailugUefiimeudaroutndun Auldem Au
10ln wagaadulanieluuin (Friedman stage 1 %30
2% Jagtudnmswanimedadsidamaugsuuy
Anulas (modified UPPP) wuulual ¢ §1unusnn Tnamaila
i Teuldluusvinalneni w8 u Wy wada anterior
palatoplasty (modified CAPSO), n15ein6 anazld v
uuufiRes (barbed UPPP), NSNIAAANILAIADRDEUU
YY183IA (expansion sphincter pharyngoplasty: ESP)
wiomadlad u q A 019814 19y uvulopalatal flap
(UPF), relocation pharyngoplasty, functional expansion
pharyngoplasty, Han-UPPP, Z-palatoplasty, transpalatal

advancement pharyngoplasty 9 $1 LW 81 nan156 169
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$nwifiae OSA ABsiu Tasmardawenionavinsauiy
MINWAUTEINAYN, Ty, Vi aUS N lg 06905016499

mMsdenldimatlAnITNIAn UPPP 35619 € 919
AN mdadesiulasad ez Nz IL aURIT04
mad umgladuuuve s Uie daeg1a9u anterior
palatoplasty 81avi 1wV 8711l anteroposterior velum
collapse B0F NUINNIIATIY DISE, soft palate webbing
flap pharyngoplasty 813 1lue U 78 7 37 lateral

'@ 2u barbed reposition

velopharyngeal cottapse45
pharyngoplasty dinsAinwnuin Auszavsamlunisida
madumeladuuves Uiy OSA lilis19a1nnisia
ESP™? padafeaiiliifisuszasdfienanuldainnisvinsnga
wand ldun a1 velopharyngeal insufficiency Ugyua
funsnduens deatisy emssvAene ware1nns

ADWAI

164 nsERAUS alALE U (tongue base
surgery) paviRd R AZNE BT (hypopharyngeal
and laryngeal surgery) Junmsiidaiiiaifiugemnadiu
melavdddauau sierevesdiuans analglugUe OSA ii
21NNITATIVI WG U39 upper airway investigations wWu
Snunzdumisnisgatuanlauay neviosdus vie
druvesnaeados JagUuimaidaifuazing osile
wannvanelunsrnde Seiasandenldmulasedees
ARYRI e UagvinuweANUTuIveiaguvgnaonIY
muviuaTeveanioslefldngn wu nsdaievdud
\Mevoendi oa wndumtlaenseizanssinga e
(inferior mandibulotomy and genioglossal advancement),
nslidenluseslaud uudmnniy screw 7iBaRny
mandible Mgl i ot oetuldla uanlugunds
(tongue suspension) SuiEssiAUNsELTBINaNdlALALBeN
(midline partial glossectorny) %3 ® lingual tonsillectomy

Tusefiineutanlaudulannn eealuiniodionie) wu

215615 % A9 YN uaglunih

o o

Uit 25 avuit 2 : nsngnens - Funem 2567

ALl 1awwes coblator 3 03 UEUAYILH AR (transoral
robotic surgery) Ailldl uenvnidalimserdndanszanls
Taud uiuna odd e (hyoid myotomy and suspension

)P eirglsAmuransdings

ey supraglottoplasty
T uduounazi AUl ses onnzunsngou’®” §eang
Asundenidesssydnge s Inedwulveleswwdunis

Rl IR T

16.5 N1SW A A n3eqNuIN s5lns (jaw/ skeletal
surgery) anafiansauilunsdlfifuaedu OsA sediu
Juuseitlianansold PAP uazlirnuiiaunfivedlaseasne
nelvandsueuarluvt wu widagy nsggnuinssinsuu
wavaadn dmsauiiu msusieaiianund Tnewwama
mssnwluial updated Stanford sleep surgery algorithm®”
ovfisantildmeriad eunsegrannssinsuusazang
ingrumifisusnneumsiadndladoseuld wieas
ﬁﬁmmﬂﬁé’ﬂuﬂiaﬁﬁQ’ﬂw"l,ﬂ"%’um@fmﬁw%%ﬁ'ul,wié’nﬁmms
vodlsn visenduinidugn viseiimsuszdiugensyin DISE
sudinsyusaiauiian velum uag oropharynx 2914
nauUanaanmsEdaluvaneUsean Taun

16.5.1 muadaunssgnunssinsuuuarais

1160 141U 1 (maxillomandibular advancement: MMA)

Wunsendai avinlimsdumelansdund aneus au
waslAuauN 19wy nansAnsn®? wuln Jendsaly
35N SPEaY 85.5 Lavd 81N NWINYS DEAY

38.5 I MMA @13130anRUTUL9UaL5A OSA lagan

%

A1 AHI ey ODI saudaimsauiiy anuaunavedlumii

warflnaunmAianAdu egslsinny MMA dadndums

Y

HdinvigAinedldinanu dulwgdeddnsiailuiiuaiey

Aominiuum Tenundsuaeeldinegs ™"

16.5.2 mim'm”mmaﬂizqﬂmﬂﬁlﬂi‘uu

(maxillary expansion) 813NN Tur U

0sA Tu lngy ndl Yymlassasrsvnssinsuuuaunasgs
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(narrow/high-arch palate) Tnaf $1E91UNANTANINUT
ansaanAusweslsals uenaniddisenitnig
281891n35bn5UUA 28T 50198 ansee n (distraction
osteogenesis maxillary expansion: DOME) iur}}:ﬂ?aﬁﬁmmi
Anaynisosasaiaenyin Meiin DOME $ieanenmiutiy

N wazanAn AHI IaegaditdedAnmneedin

1653  m3H1dadeuNszeNAI (genioglossus
advancement) 14 uﬁdﬂﬁﬂmﬁya genioglossus Fadu
ndnail oA ufifigainzag Ui genial tubercle Ay
yoanseg nuINsTlnsansnd v Jagumsnindads
wmammﬁﬂmmgﬂsﬁwaqmums@ﬂﬁé]’m U FeuTeuans
U9IN32ANVINTTINTA 1N Wi i eeradunisiang
m'wﬁmﬂiz@mawwmwﬁ’%mﬁmé’mﬁa genioglossus £
MU natufese §Uigenalionnsn
U3 s viesnfludniignnsevunsziiieu dausnn
fedld33 s wiumsidamaiumelavaneseiunde

450,455,483
MMA

16.6 nMspAansEd umaRumeladuuy (upper
airway stimulation: UAS) Lf]umimﬁmﬁaidqﬂﬂiajﬁﬁ
Gifqlww'ﬂ;ﬂmsﬁ:mﬁuﬂizmmumq’ﬁ 12 (hypoglossal
nerve) @ slUid end il endnvesd uile cenioglossus
T D amad umelavaendy Tngnisnsedu
Fulszamil i sed el nnsd ud wund
(tongue protrusion) Hi el aveneTaAuNElaUS Iama
Taudu (retrolingual airway) Wity we el avens
Maiumelaus numaunaIue ol (retropalatal airway)
16e9e™ enafansanldlugdae OSA fiddvdunanie
Woun3n 40 nn/m3u. wazufasvieliaiunsald PAP
therapy Taasi a1 AHI 15-100 ﬂﬁgﬂ/ﬁnu. (central apnea
liifuSesay 25) wazlinu complete concentric collapse
UTANATUE DUIINAITVN DISE 3NKANISANWINUI1

UAS Tanamssnunianlunisanan AHI @nudi95enIng

113

Tu deansu Snneduiununmdin lngliifndunse

490-498

W3 0N1IEUNING DUIINNITHIAAT TULS uenanil

HUsedsdinnuianelalunanssnwluseauaun ™
Jagduiinsimunniensedumaiumelagiuueg

yaneuin

anlgnsluglsy ansgousnuasidedu
9 undsilszuuifen Alesun1siUTeIINaIRMIeIIaY
819 9@n T §aLu3 N1 (The United States Food and Drug
Administration: US FDA)® wagd@1ineuamgnssunig
1 @ =
91Mshazen (98.) Usznelneg ogaglsiniueiafinig
WLLANUS oL UA s uLUal 0U ST Lazdin135UT09AT 0910
Uszinnlvyd 9 Tueunan Az Invindauugdlidaniu

Toyaegdlnadnsaly

16.7 M31zA8 (tracheostomy) LHumsandaLiald
HUawanunsamelaninuieusumaenaunslaglisu
MR Unelad 1uuuTINITT T LA NaR U1NLA 819

wihgaui U U aumainnnssnwn 35 o waedl

TspUszdasuidAn > dUaeildsunisiangae

AaetaUsY OSA Tugef uanunsagavielanzrouamela
A al v 1 <@ Y e o W g A l;‘
visenenandla sgdlshnnurUheilenaddnumieds

wUanuaeudnunegianeae iibinmadumelaganula

16.8 mMskdamaAumglavaneszau (multilevel
airay surgery) umsinuiii nguszasdiiioudlunis
gasurssmaRwngladnuuluaneseRuy USanayn
waugeu revies watlauau Tnemsiasandenvinans
TWaonad 09 Ua WL NN NIATBBINLAUMYLR
druuulud Uiswiazsig 9nn1sAnwInuIinsk1de
multilevel airway surgery Fannsoane AHI aslgognad
Teddy nefidnsenudi§ad 60.2% (defwusileny
ANNEWS MU Sher’s ariteria NaMIABINTANAT AHI A

2g19UpyS YAy 50 WaSuuiisunu AHI NauRIAALAY
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LY}

Widea1 AHI vidsindiarndn 20) wenanildeleusulse

AN InLazaneN sl i TdAny

169 mswdaanu i (bariatric surgery) \Ju
mMsHfAnsTIEems Wisan minuazsnwilsnsau
JaqtrAsAfeurwesnniannnsenumamsinwiFes
aua1u laun (1) mMsdesndewnnszing (laparoscopic
sleeve gastrectomy) adumsiidasiaiinasnszmny
(2) MsedansEinzauAus anuald@dn (Roux-en-Y
gastric bypass) FadunsruumsisanUsanasuazannis
AATUANTNNT Tnefisnmssidnensesay 154, (3) M3
Tduaagulunszing (balloon placement) uag (4) N13ld
anesanszinng (gastric band) Fan15WAFR 2 siland sl
aunsoudluduld wenaind Fad nswademaila

biliopancreatic diversion-duodenal switch (BPD-DS) 8n

TusinsUsemeaunsana1savin bariatric surgery
Tuvaflagldinast oiun guoefddviinane 40 nn./
a5y, inliflsasan vi3e Auiinanie =35 nn/ms. nd
Tsasau laud vy anududengs luiuluiengs
vaoadonilafiu uway OSA 11U asArTWeIENan
dwiinlaedslisindanau Tnumssnwenarivantinmiin
IFetailifodndny usililsadumunuldity uasusiid
Fomssyidudesmsnduidusuaznmzunsndeudions

v

2 &£ 173,177,178,182,508-518
LNAYU

dmsunuamanvuf Unlunig
auasnugUaelsadudremandauwisssmealne we.
2564 w1 lvin bariatric surgery Tug Ureiifidaduna
me = 32,5 nn/msy. Siuiilsaunsndeunasiinsmunu
Shwegnafiufiugs vie datlname = 37.5 An/msa. v
Lifllspunsndeou omnuanmsfinwnuin nmsazauves
Tudunagnsnseatevesesn Usynouvessanie (body
composition) LANA19AINTININLTUAN YITtAALLELT il

Tona i uANULE 89U89N1SN ALSAL UMY YTaN 2 15A

215615 % A9 YN uaglunih

o o
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radudengs waglsaluduludenas vfiangueinisi
MUBAN (metabolic syndrome) B 9 1AM IFETuAN
Tussdudetinameiivindu dahiddinusiduiianied
wusilsivinmssindaanimnlusmie@esmitlugiae
y1pTuan’™ ansamsfinemuin gUae OSA Aldsums
Wpnsznzifiodwlsngau’™ fdammaneveslsa
(remission rate) winffusatay 65 uenaniissesnsasilii

A1 AHI anasegslldddgyvneadia >

17. Other alternatives
n15snENIadandu ¢ (other alternatives)
Tufitimneds mssnunitldldmssnesine q 7ildnamun
Aewnti TnedSmand ewldidunsdhumdnvionis
Sovuaailudfiuounsu vie OSA Jaqtuiinaneusziam
Teun
17.1 N155 N8 28n15US UM U (positional
therapy) dvann1sfAe mﬁﬂmﬁ’uiﬂﬁ;:iﬂwuauiuvhﬁv‘iw
TAnemsueunsuddniveuwiuewne Wewnd
nsveousveniiewd elaua uwasimaug ounuuselii
dassudmadumelogaiu 38 dorammnedugvaeid
ansusunsuluvihuewnadwdninsanglumeddu
OSA il a7l AU us Fuvuew (positional-related w3 e
positional-dependent OSA: POSA) & e Uneii il
A Tuvinueuvane (supine) 11nn31vi1ueud u (non-

222524 A5 AWlAENISIAYI LD U

supine) 9YNUBE 2 1111
arldvaneds wu mslivmeuriiafivwofiosiai
Belsttneusunsias uasmsliigunsaimuuinueenio
vienitazdud exfUasusunang (viorotactile devices)
viomsldidoifigninuiafneg uiamds (tennis ball
technique) TABH $1891UNANITA NYINUT 1 positional

therapy @111308AA1 AHI, 811135929N819T UaRAILAY

AaINMAINAUTUS AuNsUeUVAURTL ™ wonantu
Faanunsaldsmniunmsineisaula ™ egalsfinnudl
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FeuAliguauIeaInNnsly tennis ball technique

AoutsguaninlUgUayvnnsdnldgunsallussesens™

17.2 ms¥nengaensilnndsile (myofunctional
therapy) l9wdnnsie nsilnndud smadumela
d7uul (Upper ainway muscle training) #3an150NAMR4
B3 aAeviay (oropharyngeal exercise) vt ovi 11
&l efliA pat psudsussuazasiiogd v ueundy
oaldlugfiueunsu viore OSA Alsisuuss viieenald
v wdunid awes multimodality treatment Tagnasiln
nénuiioanunsavilevane s wu QerR RV ERLRRIGEN

e mildgunsalluuin msldasemunsvsenies

v
'

Wi e™ Taed s189uNanIsa nwInuln 35wani

D

o

A11150anA1 AHI kazanensianansiusgalitednegy

)

1AL NIT NI WAUNTTNYE NS Bl 810 NS5 N

g3 eiquagalafinssenunadnaf e

3 o il
mnmsshvidemsinnd e egndlsfinumanissnem
AddosorduarusmilowarUfUiRmu (compliance) Tu
msfndudsdaddammeneuniegisaiies Tulagtiu
HANSS N IsEEre g Wl ey adniauasdaan1smsinm

wiumalUlusunen™

17.3m33nwlaen1slgen (pharmacotherapy)
Jagvudalifoadalad e funisfusesan
NULNUNNNIYIT AN OSA 16 lnense®> >
wilenaflenunaUseLani a1alaUsglewilud e OSA
Bannuzd{Anviutsenaonifungung 4 feil

17.3.1 p15nwlsnsauenge ﬁwulﬁlu;:iﬂaa OSA

- §750%791775ANIYN LYW BINUIYNNGL
afespen (intranasal steroid), EJ’]ﬁG’IﬂWﬁU’JEJGU?NLg?JUq
a;&mwuﬁmwwﬁ (topical decongestant) #saluUAY
(oral decongestant) kaz 81 anti-leukotrienes 814

fiusglewilugUaelsaayndniauisess (chronic rhinitis)

115

Tasianzogidagiui nuanmsfinynuih suveani
o1t Uas OSA Aiflernsdmaynaiansald PAp
IWATU daugnannisuanvend oyaynuuuld
aned wideengrdldisuasiiuszansanlunisan
91n3fmaynAun uidaddifivsszordu lasiamslu
nsdifidonisunuseldidl euseifiununliunanis
PeUAUDIYBINTITNIAAUS Ay N L B399 nenadl
natrafsadelfraidoadunam vilvdennisugas
99N rhinitis medicamentosa 167"

- &79114A7) (antidepressant) 1 mirtazapine,
fluoxetine ag protriptyline A1NKNANITA AYINUIN
EENH TNaT STV OSA fT uuavugas™ ™ Tngena
fnsandumadonaialugioe OSA iduaiwiene
Tnsamzynnldannsald PAP ¢ nadrafissfionanuan
g I ity sounds Uinfives Jadeu
Wudu™

- #7891 1m0 Wy phentermine gongns
fiszuutsramdiunans FreanAeENe1MNS, orlistat
aaﬂq‘w§ Ju gastrointestinal lipase inhibitor, liraglutide
aaﬂﬁm'ﬁ‘ Wu glucagon-like peptide-1 receptor agonist
(GLP-1 RAs) Wag empaglilozin 9ngnf L u sodium-
glucose co-transporter 2 inhibitor 451891UNANSANY
Tudfthe OSA fiflnmedusmfenuintanansoanan AH
wazaneuguksestaaldoeaitdndn > venanil
Tusvezvidsdalinan1sfnyivesen tizepatide Fseengnd
WU (GLP-1 RAs) WAy gastric inhibitory polypeptide
receptor (GIP-R) W31 N5l tirzepatide Tur Uae OSA
Tl nmedausauiie awsaanan AH eesditedfey
* §umsidenanimineafinnsandanldiiieras
UTINI0INTHaTaNAINNT UTevelsAtul Ude OSA

£%

AUNTILDIUSIWAAUVDUIY
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1732 gWiamMsSYauudnaniil aue1ene

188 (pharyneeal dilator function) viannsvesnsigenly

nquil Ao p1axdiqusdluid suuasansd evszanm
(neurotransmitter) VoM sUTINE WTlomaiu
meladuuu Inelamg genioglossus YaUuend| waueil
fvanengu loun 1nqu serotonergic 1w buspirone ¥3e
fluoxetine, 87n&¥ noradrenergic 1Y atomoxetine %58
reboxetine UWagengsl potassium channel blockers 141

216555 ggndlsfinnu Wewndeyaves

4-aminopyridine
mssnuidaliddaau murgdnindedelifiduugdn

1733 #1aAA1UH UA 1UDIALDIVULNA U

(increase arousal threshold) 141 8Mnq 3 benzodiazepines,

81n8 8 Z-Drugs L% 1 eszopiclone, zolpidem, waz e
trazodone fs1BnunamsAnymui enguifansnsoan
M3A uive Ao arueUnd Ul ag el Wud Ay >
oglsfinumslionnduilmsfivsandeanusziinge o
i psanenavialilsaug aslusf e OSA uese™
AaurE InvinAedlsifiAnuugy

1734 1ANN1IRBUAUBNUBITE UUATUANANTT

melafunnidaun@ (decrease respiratory control system

instability: loop gain) 9N engqa carbonic anhydrase

inhibitors 1w acetazolamide &slgnrnn1snglan1u
Mg UliAANTAINNSIWNAEY (Mmetabolic acidosis)
HMSANYINUIT AUT0AANNIADUAUBIVBITTUUAIUAY

mamelafisnniaunduazan AHI l9egslided Ay

236268569 1 i nns3 el el finans@Anwnlussesenn

anm
LAY NAT 19LA 89YAERY 1Y U JadYnaldAy

536,569,570

Wazn1 paresthesia AouzEAnvinded sl

1735  g1nsge uszuulseaInnals Lgu

modafinil #38 armodafinil (egflungsiAeniuisieangns
W) wawen solriamfetol AHANSANWINUIN @n3nn
YIHaNANLINUBUABUNANTUN SUnd ooy (residual

sleepiness) Tug 38 OSA U587 19 PAP I o8 n4d]

215615 % A9 YN uaglunih

o o
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Usgdvsnmuaziinisldinsosegauisamelaglinuave

Y93A1UI 199N @0 8 w o8 19l auefena 19l

Hadafsmasageinulaves tun enmsndsue
571-577

pauld FeuAsuwe” " neuldIwmsraiemanvnves

omsnlspvisetlymnau ¢ neu

17.4 gunsalairaussauauluyasdin (intraoral
negative airway pressure therapy) dvannisae 149
gunsalldluundsiiviesoluduni osadraussiuauiile
Paelifau mmuseunazaulignislumeinmiivluuned
Ynnvaurueundu erafinnsanldluAusunsu vie
{02 OSA 7 13/ 5 uuse w3 ee1ald 19 udruni sveq
multimodality treatment laadi s1891uKRaN15A nw1lu
{28 OSA wuin gunsaidannsnan AHI aApINIIAs

'
U v § W

weunawiu uasdrelinun mydaniduiusiunisueu

wURTeETTed ey

17.5 g Unsaf i a8 19used wvnzviglasen
(expiratory positive airway pressure: EPAP) fvannis
Ao gunsalvitlvionAlvamadies InedUasanunsamela
Wrlsund wireliussmuymuamssiomelaeen dwals
fussuundvdulunmaiuneglavamelasen (EPAP)
naumelavesUeies Yagdugunsalnanaildnumy
DJuuuudzns ogunsalaeaduinngayn 2 918°° &
eUHaMSANYINUII aUnsalfsnananinsoan AHI I
uazaneIN19NUsUNaTiula ey nldved 1Ay usonalil
wnefudUag OSA sefusuusasdtaefifidomdaayn

v

visoayngany’™ >

17.6 81N1AAIUL5 28 M9 N (high flow nasal
therapy: HFN)  1unsliennieii d anud s 1umig
MaeAAAYN (nasal cannula) AIEAUE YT UTedn 3

NANNIAAE PAP tA8l S189UNANTSA NI LULA NWUTY
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aunsoan AHl uasiiurn1sBudiveseendiaungnasta

ataileddny” uavdwmenunansdnwilug g

WU31 @msnan Al usienaligieiiuaunimnisuey

wareendiauludonlugty OSA laeeiidudeny ™

17.7 viaﬂgqe?'uﬂawaa'd'auw,ﬂ (nasopharyngeal
stent) Wunsldviemssyndaenissedunevesi evae
Jaatumsyuinvestnayn iwenugeu uazkiinaviey il
SPNUNANTANYINUTT @13n5ane AHI LA uANNS

BUFIBIDBNTAUAEA wazanAUAwBLFsINTuUla "

* ggndlsianu onalidywilunsidsvezen Wy e
Anlva viseleyaynsniauanmsdend mssnwilds

odlglunstigniduisevia wdn

17.8 aUnsala319usIA UAVUS 1IIEIABANBUEN
(negative external pressure: NEP) L4 wgUnsal ol
SnwaedieUasnae (collan waziviensluduaiasasng
WSWIUAU (U99) LﬁamquﬂiﬂiLﬁaL?jau%nmﬁma%gﬂ
fslumesumiin i staadamaiumeladiuuuuns
v ds1enunanis@nuilugUie OSA wuin gunsel
FanamEnusaana AHl uazifiuAnsaufiveteandiau

594,595 g ¥ =

7 1qneg 19l Tud Ay wig il ey adaei vy

Yaaanalusvezem

17.9 mslieand@auvnznayu (nocturnal oxygen

supplementation) fixan1sANINUIN @wsaanAl AHI

588,596

WAL UNNTB U e aNTUlEan LA WA lusTaY

8711919 ST EEnaYMMSHANTNglaunRvaEa U

% aenalsfimnunnsla

YR usazlitigananudlauau
sandLaup1aiiusylenilud Uiy OSA unese wu N3
sandiauasulug Ulenld PAP lussAuuswiuiiiigane

wdn undalnmezeandauludenies wu fueiilulsa
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Uanganuseswiselinneiiladuman viielsanvivid

amzeendulosuduvasiuaydy o>

17.10 msiladin (Acupuncture) dnansAnwnun
annsaTiEana AHl aneMsdnaeii LiLANIBLR
vasoanBiauludensanvavdy uagyiilsinanmding
Fuseafitediymeadn® " sghdlsfimuiiesndsll
nunalnfiuida dalufifeyaszareny Aogdnvindeds

TaifiAsuzin

18. Multimodality treatment

N195 N¥I9A1835 5 2uA Y (multimodality
treatment) 919l4lui{t9s OSA Ald5unissnwegaile
el audad lalldnawingiens Tnswumailenadeli
KA 33 NwIlaEAUA T IAves e OSA AT 1y 919
f91500ld PAP SaviSoaduiiu OA JUeues1ee1dlden
oM N IAanIRuneladuuuswiunsly PAP 3o
OA %30 U18913%11 myofunctional therapy S uN1s
Snwndu o 18 fregramnuamsiinsnuin msidelngs
aynitesnmenmsdauuaynlugflaeuisse ildmsly

10,160-162,176,193,194,247,546,555,396,614-622

L3589 PAP AU ERGer

AT FDNINUANLAIN AL

19. RAMUNANITINE
MSAAMUNANS NS slusT oy uLay
ez W oUsziunsnevauaswomssnelugaausn
ATUNINToufi nu wardnsnsldias eale waznns
Aomumamssnwluszezen Wil suszifiunisniegves
UszAvBnaveamssny uastlymilonanuiiudiunmevs
AafiesUsediu Toun omsfiduiusfunisuey
nau Im&JLawwmmwﬁﬂﬁ'ﬁwgﬂaam%hmﬁﬂm GEN
WAZE NWAENITNTU ANAINNITUBY TEAUAIIINNUBY

AUAMTIANE N AnuTanelavea]Uieuaza ATed
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w3 0AusUT 1Y naunsndeufiii Bafusnm Sasnsld
w3 eadle (compliance 3o adherence) Adailang 9 i
Uuineg Tu PAP 59uf1 9 residual AHI, RDI, leakage,
pressure, N nvasgunsal aueuniensuey NsAIUAN
ddn Tsaunsndou uazdu 9 Tnemasinniuntssne
melu 1-2 Wouusn uasRemuossasianelidesnind
avads HetlnarilunsdaRnmunanssnutueg fuenm
WINZANRURUINIINTT N azsile tazanmdym
voujUeluisiaese

nMsvaseunTsuBund U nass enafinnsanily
nsdlu Inswasunlaswesensv equnimueaUoe
ptedioLau Mudeensu AnudueWIaINa1TTY viior
RDI Sspsgaviennnisssadlaifitundsinudan PAP (74
mArAuR Ui el S essiavilsaainmsvdu
3u9 dwindasuasegreinau nulsasallmiiia
ArEITLS U OSA uenniseaviiitoRnnunava
m3ren Nsldgunsalluesin merdnsansznedie
amimiinlugUaelsndu viensinuiismadendu q
10,22,161,162,176,193,194,247,396,555,621,622

nsunngn1alng (telemedicine) YaqUuiinig
Toghanivananniulunsiamumsing uazinay
nans3nwlevnisnssnw 7 swvandaldsne an

sreglIMMSAUNeI Uiy wenanlidenaduaiuli

HUnelidnsmsly PAP anngu®

215615 % A9 YN uaglunih

o o
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20. AIATRRUBNDY 9
nsdifiasdeinenaiilsnsmdy « wu wddld Pap
pgdnfiud U afionnsiiann o19finsnmna
i Teun multiple sleep latency test (MSLT) e
wenlsa Narcolepsy %5 9919W 15U 401579
maintenance wake fullness test (MWT) 1#f aUsgLiiy
wans3nw OsA Iniamnglunguendwmdesgaionsiin

8782 g ananilmst nuse iR wavas

AR euse
9REUAEY 9 Wevnlsauvsndeunielsafifeitosiu
OSA Wi MsBnUsEIRavdnYueUaINITUaUE Y M3V
M139N5UBYU (sleep diary) UsziRmssuuseyueniidng
M oaAIINY 29 LY U analgesics, antihistamines,
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