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Measuring and Predicting Success of Uvulopalatopharyngoplasty

in Obstructive Sleep Apnea Patients

Young-Hak Park, M.D.,* So-Young Park, M.D.*

——ABSTRACT

Uvulopalatopharyngoplasty(UPPP) is an operation that is frequently performed for the
patient of obstructive sleep apnea(OSA). A major problem has been to select those patients

who will have a good response to UPPP.

We compared preoperative and postoperative polysomnography(PSG) in 20 patients 1o
evaluate the success rate of the operation. Each subject underwent a cephalometric roent-
genogram, and fiberoptic nasopharyngoscopy with Mueller maneuver was applied in
roentgenogram and fiberoptic nasopharyngoscopy with Mueller maneuver was applied in preop

evaluation of patients with OSA.

No PSG parameter could accurately predict the changes in sleep after UPPP. There were no
significant differences between the responders and the nonresponders concerning the cephalo-
metric analysis, the type of obstruction by Mueller maneuver, and body mass index(BMI).

The conclusions of this study are thus that UPPP is an effective treatment for the OSAS with
a high success rate, but that there is no single useful parameter predicting the success of the

operation.

KEY WORDS : Obstructive sleep anea - Uvulopalatopharyngoplasty - Polysomnography.
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Aol £ 5 3, 768 X5 T
FREE, AFATEA, ook Ads 71BEANE,
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2) %‘-EEP%EM

2 FEgdAlA 4 93 16-channel
Polysomnographic System Alice 3 7122 9
GRAAE ANSET F AR AuH A E
2 TEEAGE Al £F REFASI} &7
FEEAT 50%0°1812 LA Hole A48 vhe
(Responder) 2.2 50%°14%] &< H]‘E’ F8-7(Non-

responder) 22 {3t o ojF vhTE &9
4o Frysi.

F ZAlA &d FEEASE, HY F5EAL
AlRE, B F3FXEAI, HA FREALTIE
g Hlasiia zt FolA 2 €39 FEEAF,
Ho) FZFALAL, BT FEEASAZL, A §
Wy AAFIEE v wstgTt

3) Cephalometric analysis
S YA FAQFAZS AAsI Y. Hs)

Fig. 1. Cephalometric analysis.
S, sella; N, nasion ; B, supramentale ; PNS, pos-
terior nasal spine ; PAS, posterior airway space ;
MP, mandibular plane ; H, hyoid ; P, palate
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A B71¢e] S48} v)238e Q=M (sellanation)
3 v oldHE AeM(nasionsupramen—
tale)o] °|F+= Zt=(SNB), FH|33 F744=3te] 4
°}(posterior nasal spine-tip of uvula, PNS-P),
AIHoA FAFHAR S ZAo)(posterior airway
space, PAS), I2l1 3le}He] gk AdZ9] spdd
°l(mandibular plane-hyoid bone, MP-H)&
& AAE FEPasto] w79 vjukg-Fo A §9
g zto)7h REA] olB toH(Fig. 1).

4) Mueller maneuver
254 WA ARSI A Mueller maneuver®
Arele HA R E BRIt
Type I normal palatal position, orophary-
ngeal obstruction
Type I low palatal position
Ila predominantly oropharynx
Ib orohypopharyngeal obstruc-
tion
Type I normal oropharynx, hypopharyngeal
ob-struction
TEF 7 382 responders}t nonresponders]
T7F FAAH LR K3 A7} YA Lotr gt}
5) HYx|5
T&39 body mass index(BMD) (kg/m)& =
g8t FFe ApolE vluaty: A PR
T FEEAF}e] ARBAE Loprgitt.

6) A2

ZHEolA $433 $eFe FUTPAR Y ¥
2= Wilcoxon test, §H-T3 Hl¥HEPol A 54
A3 ZARgke] HlwE Mann-Whitney analysis,
22]1 Mueller maneuver?] H]@¥ Chisquare
test2 £7)4 23kt ’

2 3

% 2P AR 2099 Bx4E YA
208, A= 0Folom Uo] REE 204

5TA7IAZ BF 3944011 &F FATAZALe
ALA 717H 650 A} 1d o]t

FEF 40 3AL BE 3289 B9 F O
9] 3HL 3H(15%)NA, dHAY AL 103
(50%)0A Be 65%9] THEL Bon FAo]
UE 397} 6% (30%), sk 3971 19(5%) 01
o a8y, 3FE 49 3d0] AW 79 A
F3EATE BA 50%°1% ZAE B A7)
59, 50% ©|3te] ZAAE HQl ALr ogoe= 3T
T e A A9 sHFE FAN Qi
A FIEFAE 59 glold 4971 58(25%)
olNT FEFFol IHHJoY e A9t
15%(75%) 010t F7185L A8l F4o] A
9 5%-E A3 Unix] 158F 549 H$r} 139
(86.7%), A=A & 497} 24 (13.3%) 011t}

TAGLAAAMY 75 439 4BH ARE F5F
A 50%01 3HoZ2 HPS o & TeEXS
7} £A FEEAFY 50%018t2 7HAste] 4%
AFe B2 w3-F(responder) 159 (75%)°14
1 £ F3EXFS 50% o)Al Hwke-F(non-
responder)S 53 (25%) 0]t} BHE-FoM €F &
IEATE €4 FIFAFY 16%°) 1 uluk-g-Fol
A& 86% ATt

VoA AT 3o Ut A M A
ESE vas] HY ¥3FXFE FF 33.74904 4.
82 74, FEF-AIFATE et 37.590A4 7.32
2 A, g FIFASARE FHE 65.7%NA
31.0%22 Z4, BT FIFAESAL HHF 19.9%

Table 1. Polysomnographic results of UPPP in respond-
er group(N=15)

Presurgery  Postsurgery

P value’
(mean+SD) -

Al 33742063 48+ 419 p<001
AHI 37542181 73+ 561  p<0.01
Max. AT(sec) 65.7+68.40 31.0+1731  p<0.01
Mean AT 1994 639 178+ 800 p>005
(sec)
Lgr’g:(t%) 79.1% 810 872+ 525  p<0.01

Al : apnea index AHI : apnea-hypopnea index
Max. : maximal AT : apnea time
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Table 2. Polysomnographic * resuits of UPPP in non-
responder group(N=5)

Presurgery  Postsurgery
P value
{meanxSD)

Al 44142550 37.3+20.11 p>0.05
AHI 45242530 41.2+20.28 p>0.05"
Max. AT(sec) 69.7+31.90 58.1+25.30 p>0.05
Mean AT 404 414 259+ 704  p>005
(sec)
L‘S);VS:%) 7281807 774+12.14  p>005

Al : apnea index AHI : apnea-hypopnea index
Max. : maximal AT : apnea time

Table 3. Preoperative measurement of various objective
values in responder and nonresponder group

Responders  Nonresponders

(N=15) (N=5) P value
(meanSD)

Polysomnography
Al 44142550 37342011  p>005
Max. AT(sec) 65.7+68.40 69.7+31.90 p>0.05
Mean AT 190+ 639 240+ 414  p>005
(sec)
Lg:;i/to) 791+ 8.10 72.8+18.07  p>0.05
Cephalometry
PAS(mm) 120+ 278 9.6+ 451  p>0.05
MP-Hmm) 216+ 7.29 262+ 581 p>0.05
PNS-P(mm) 44.2+ 539 408+ 867 p>0.05
SNB(0) 781+ 362 812+ 239  p>005
BMIkg/m?)  28.3+ 2.89 30.7+11.62 p>0.05

Al : apnea index

Max. : maximal AT : apnea time

PAS : posterior airway space MP-H : mandibular plane-
hyoid bone

PNS-P : posterior nasal spine-tip of uvula

SNB : degrees which are made by the cross lines
through sella-nasion, and nasion-supramentale

Table 4. Postoperative responsiveness according to type
of obstruction by Mueller maneuver

No. of patients

Type

Responders Nonresponders
Ia 12(60%) 4(20%)
Ib 3(15%) 1( 5%)
(P>0.05) ‘

e

ot T

i

oA 17822 4, HA FUAY AA¥HEE 79,
1% 872%=% F7tst9em Hd FIFASA
& Aslae 25 BAFHR fofg zpolrt U
AHp<0.01)(Table 1).

vlukg-Fol A pednt FEFo FUtUAAME
AFES oy FIERATE BT 441904
37.302 7Aa FIF-AZTEATE F 452004
4122 Z¥2, A FIFAENHE B 69.6300
A 58.1%E A, HHt FIFASAZE BHE 24,
0xolN 25922 %7}, HA $9Y Adsvsss
72.8%NM T14%=2 Z7Vi5o) BAH 02 folg
a1l UATHp>0.05) (Table 2).

&9 A% Boshs AT Gotry] 3ty
Fed AV FUgAAr} AR FEFAS, F
Ol F3FAEAIRE, F FEFAEAL, HA T
§ AATHT FAAFAS AE PAS(posterior
airway space), MP-H(mandibular planehyoid
bone), PNS-P(posterior nasal spine-tip of u-
vula), SNB, 281 A#X|9=(body mass index)
g 9hg-3) vlukg-FAlolol A Bl mE AT

FE3EATE v vEkgatellA] 22 33.7,
4.1, I F2EFAEAL 742 65.7%, 69.7%,
BT FEEASEALE 47 199%, 24022 uviy
STolA o =to, HA FHY LTS 7}
7} 79.1%, 12.8% =% ¥e-olA o wkov) 5A4
22 FostAlE 2UrHp>0.05).

PASE Whe-Twt v|wkgwelA Z2Zb 12mm, 9.
6mm, PNSPE 22} 44.2mm, 40.8mm= H]¥h-g-
dA ¢ #Few MP-H: ZZ 21.6mm, 26.
2mm= BTN o 2oy FAHCR #9
3AE ¥tcH(p>0.05). SNBx 22+ 78.1°, 81.2°
2 vurgoA o gloy SAHoR fosiAE
BAHp>0.05). AFAGFE whgTolM 28.3kg/
m’, H¥RS-Fol A 30.7kg/m’C2 BWHE-FA o
oy FAFcE RYSAE FUtHp>0.05)
(Table 3).

Mueller maneuver®] typed 2% dh-3-F3} u)st
29 L= SAZeE AoPh UATHp>0.)
(Table 4).
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e ¥ F(3)e FIFAFT FEAFEY
60%°l3t=2 AT Juls WS B AUt
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(5)2 AAFE ST} 85%0]5tE ol Aj7HF F
3EH AZEFY FZ severity index(SDzsled
SI7F 50%018 THEE A4S $2 B3rfoz A
3led 65.7%9 HETES B}

A2Hge] A7dlME= Fujitad] 71&3% 2] 733
g7t &R FF9] 50%0)8+2 AT HLE
9 ¥R BSS 9 2089 FAF 15%,
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FOo = 73%9 HFES B 2 vzt v
ToAX e FSEAF ae B 84%EA v
HEEQ 482 FAFH T wlreFolN FEER
T8 he F9§ Zolrt gislen o= Fujita®
(1] B9} A9 FLde Axict.

Wetmore3(7)2 3718 FHEORLAAR E (poly-
somnographic parameter)2% UPPPF9] ¥3l=
BEs wge F glon FIgAS, FEE-AZE
Ag, AAFTHEY AFrFFTe) 2o F&9) A
15 G o A% 248 B F97)33%,
OFZF 3HE HQ) A9U) 37%. TAe] otd A4}
37%2r 1 St E3 o] ZE Hg o &
Ate] FaH Aot &2 g AP rIE ¢ Q)
I FAGYAAA FA Y &S d= Ha T

e A o

i
N
i
ol
2L
tlo
2
A
e
4r -
32
el
>,
S
fu
ox
N
n
32
an}

P

F3EAFE B Q7NA T2 vekg-EAteld
9% 2o} ¢le=H| Schoen$ (8)® 54 §3
Fo A ¥ A4S dSsed AHE 9
otz 3lg1 Katsantonis®E ()= %% FEETE
e 5% F3FTAA UPPPY o $2 w88
Holu EAH o2 o3 Apol= YUt n B st
AR Y EAE BYrt

FAZY PAXSHASS HHY FUEFES
FAplA efetdol BlQlF] EAZE AUE o
UPPPRo 2= AFAo g 88 & foenz 28
% ZAAlERD @ 4= git} Riley$(9)-2 UPPPY A=
3 RS0l FAFAIEEA (cephalometric analysis)
o] AN AFHE B o 53] PAS7}F 8mme)st
A1 AZe Aol (MP-H)7F 20mmE 4 g+
Ro] 4@ AAoYtn Bustgct AAEe EF
NN FAZAZATG T s vi-g-TALold #
93t 2o} IQ o] f HWHEe ) 5o s
Wl Ao a5 oetdeldoly dRIFY FAE
UPPPYol th2 F&AX a7 28 & 4F
ABIR & @3] dEo2 AZtEnt

Mueller maneuvers 471EoA AFHHe} 7t
4 A3 RYE zoll7] 4T o|FF Arpiyer
A z:g 9L 2t 78 F7)Al4 fiberoptic naso-
pharyngoscopy2 ##dh= Aolth Shers (1002
o] AAIZ 81R1%) collapse’t USw= UPPPE
A gsR gtttz 39z KatsantonisT(11)2
Mueller maneuver7} UPPP2} ¥ X A} (candidate)
2 Al =82 HX|T 5313 predictive ef-
ficacys wrtz B st

E AFoA F34 UAIZA AR Mueller maneu-
verd o3 #ag HARSE FEF SHAR} #
A7t AR 1 olfE B AFAA ST AT
AE type M7F U type Ta7t TiF-20]™ type
[be] 27t 208%F 4508 |WE &Y dEelw
E3 type b 485 38L RRIFY Hyo| 55
A5 TAEHUY) WiEol 4 FE N FeFe 54
ojBo] 2jolv} gid Ao g Azt

Larsson%(12)& Hz24E9] dFoixet Zo] €%
BHE dZ7VsstA sinka AdEE NEES 1S
Z3} vjukgrolA] Bliwsk = ol preoperative

rfr ol
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oxygen desaturation index, apnea index, na-
dir Sa0,52 & dTolA e} go] f2f3t zpo)7} ¢l
o]A] predictive valueZ A2 4= $1glou BMI
(body mass index)& H]¥HEAM FstA %
o1 3t s dFAME BMIZ wheE
HINEET oA et Ato)7} gdEd 2 o)lf+ §
FRAEL v BT T 5T MUYAE H]
& A 7] sl wlwkgiie} PAgApALo]
Zol7} Mo AFAF7L €7 AHSe] g0
HA) A Aoz yzpdct

weha ol AFME B g dur™
FAEAH otd FF9| ojidolyt H|ytxs}l 17
Ao 48 S ddo s UPPPE A 8T of
2 322 (good candidate)E & &4 e W
T3t o312} (reliable predictor)& W& 4 AU
. 2YBE FARSFEZRANA FATLZHAL
% FAVE, Bxpe] AAH e, A7Ise S 5-et
5 A7HA E3E& 22l FAE protocole] ZHzte)
2o g AAe 2P e AYsked 292 &
Zojgka AZHArH(12).
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e =

A 19943 8YRE 19959 12971A ==
SOl FUTIESS T2 B9 olHlQdF I} U
3 2R E HEet At FAREESe
E Jgtn PAFTFAJITEEES Agee #xt
209N A THHAZEAL, BHPH, ol FH AL, WA}
AHZALE AAE ohgd) 22 A8 i

D 2 4F%9 AA3 NFE FIEASFY
50%0°1°% AR BYS o 75%2) ¢ 4TSS B
fdt.

2) 5% ZAshe WHE-ToA FHEOIAAVY
FeAH T3] AR ANE vud 2L o
B FIFAEANE AYstn FEEAFE 33,
7+20.63904 4814192, FEF-AHIFASFE 37
51+21.819014 7.3+5612 ) T3 FXLAI7HL 65.
7168.40014 31.0+17.312 F S9)5tA 7243l
o HA FUH AATITE 7914810004 87.
245252 fro3tA 7 eHp<0.01).

3) 5%E AA = HwETAE FAUTHIHEA}
4 reds Fe3e] 4945 vus) 2ks o 75
FAF, FIFASEASF, Hd FIFAEAZL,
BT FIFASA, XA A2 Trt 25
BAH o2 Fogt 2ol E BolX] FUTHp>0.05).

4) Fed FUgLAANR 38 FEEAF, F
o FSEAEFAIZE, HF FEFASAL, IA Y
E AAa¥seE W u)ikgrol A f9)8 Ao
7} A3AHp>0.05). .

5) Cephalometry= 7% & PAS, MP-H, PNS-
P, SNB= 38T H|uHg-FAA fof & 2ol7} L
A p>0.05). :

6) HA4 T8 F5EFFo] A= A4 Muell-
er maneuverdl] 9§ HPEH= FEAAg JEFS
1] 22| ZEATHp>0.05).

7 €4 ARG B2 vkl f9

% Aol 8 molA BITHp>0.05).
B4 ©of: FUTEEF - PAFTAVTYE -
SR AL,
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