34 00000 36010019980

e[l 0O

oo oo* uad
oo ogov

ddgdooooooouoobooobbbbbbboood
—gooooooobbi—

oo oo¥

O oo oov
oo oov

coboboooooboooooosADbOOOoOoOoDOoOooooOobDOoouPPPOOOOOOODODOOO
OO000C0CO0O0OOOCO0ODOOosADO 3OOUIOOOOODOO MackenzieOOODOO 102030
omMioM2OM3MOOOOOM1IO 1000M20 2300M30500000000000000000
go0QoCoOoOoOoQoOoICcOOoOOoUUUUUUUUOUUOOUOOOOUAIDDDODDODODOODOOOOO
oobobooogobosac.U0D0DO0DOO0O0OOOO0OODOOOOoDIODSTOO0OnO DST8O O OO OODO
obo0ooo0ogn sa0c.0 00080 OO ooooooboooooboboobooooogoog upPPP
gooblibo bsTeodOO DST8 SO OODOOO0OODO0DOOOO0OO0O0oDOoO0OO00DODn obid 20
gboogso0booooooooovupPPODOUOCODODODOOOOMIOO IOOOM200 4300
M3O0O 8o DooooooooupPPOOOO0ODODOOOOODODOOOOOODOODOODOO

cooood

Joodooooooobbbobbbbbbobdoddoooooooooo
Obstructive sleep apnea syndromel] Uvulopalatopharyngoplastyd Tonsillar hypertrophy

g g

000000000 O O04Uvulopalatopharyn-
goplasty0 0 O UPPPOO OO ODOODOOOOOODOO
0000000000000 Obstructive sleep apnea
syndromed 00 OSASO OO 0OO0OOOOOOODOOO
O000000O0000o0o0OooooOoOooo™mooo
O0oooooooooouPPPOOOOOOOOODO
ogodooooooooooad

UPPPOOOOOOO FujitaO*0OUPPPO O OO
goooooooobooooooooboooboooo
SherO0'0MM96 000 1995000000000 UPPP
gbodoooooooboooboooboooooboo
Oo00oo00ooooooDoouUPPPOODOOOODOD
gbodoooooooboooboooboooooboo
OoOooOouUPPPOOODOODOODOOOODOD
gbodoooooooboooboooboooooboo
ooooooooooooooo

godooooooobooooooooboooooo
O00CTOMRIOMiller Maneuver 00000 OO0

02280829 OOOOOO 1—15—1
nooooooooo
200 OOOOoO

oooooboebsOoi1500

0000000 0*™WOooo00o0oooooooooo
godooo0o0oOo0o0oOoUOooOUoLOUULoUUoUooo
goddddooooooooooooobooobooon
O000oo*000CTUOOOO0OOOoOoOOOoOOo®™O
000000000000 X0oooooo*ooooo
godooo00ooUo0oOoULOoLULOUULoUUoUoooo
00000000 MullerbODODOODOODOOO
doooooOooOoOoDo*O0O0OOOoO0ODOOOoOoOOoO
goddddooooooooooobooboboobooon
oodooooooo cCcToooooooooooDoooog
oo ouooooooooo
0000000000000 00000000O00OO0
0000 hydroxyzineOOOO MRIOODDOOOOOO
0000000000000 oo®™mOouooooon
Odiazepam 0000000000 000000O0OO
godooo0o0o0oUo0oOoUoLOoUoLOUoULoUUoUooo
0000000000000 0o0oo0o0oooooOo
ooo0o0oOoOooOooOoosASsODOoOoUoOooOoOd
goddddoooooooooooooourPPPOOD
oodooo0o0ooUooOoUOoUoUoboooooog
Jo00oo0oouPPPODODOODOODO OSASO
00000000 oooooooooooooooo
goddddooooooooooobooboboobooon
OO00uUPPPOOOOOODOOO™OOUDODOOODOO



upPPOOOOOOOOODOO 35

UPPPOOUDOOOODOODOOD®OOODOOODDO
000®*™ 0000000000000 0000000
oobooooobooovupPPOOOCODOOOOOOD
ooooooooooooooDbDooboOooomonD
obooocoooovupPPOOOOOOOOOOOOD
ODMooo0ooooooooDmOoOooooog uppp
ooooooooocooboooo

g g

godooobodooboooboooooooooboog
OSASOOD0O00O199%4 0002000 UPPPOO OO
JodddoooooooboboboboboboDDOdoxygen
desaturation index0 OO ODIO O 2000000000
700000000 100o00o0b0oo0 urPPPOO
O0ooooooooooDoooooooooooon

gobobbooooouono4sx2100d+x00000

00000 824+ 26 kgO O OO 1688+ 0.2 cmO Body
Mass Index0 BMIO O 289+ 08kg/m* 00000

U U

Mackenzie 0 0 0O Mackenzie OO OO O OoOooQdQ
gbodoooooooboooobouooo 1000 300
OM1OM20M300 O O O O0OFigd 1O Mackenzie
0001000300000 o0ouooooboooooo
Ooo0DooO00oooooooooooooooooon
M1OOOOOOODOOoOooOoooooooo M200
000oooooooooDoooooooDoon M3
oooooo

0oboDoooooooooooooooooooon
I0D000000000000000000 UPPPO
oo0poo0O0o0o0Dl1000Dmooooooooi190
400000000000 leoolgs00daa
oooooo0oooooooooooooooooon
gbodooooooobooobooooboooooboo
0000 ooooooooooooomooooon
oo

000000 Apnea indexd OO AlDODIOOOO
godooooooobooobAIDoooooa
I0o0000o000oooO0oDoOOoooooOoooon
godooooboboooooooooooboAIOOnO
O0o0ooooo0ooosSao.00oooooooon
gbodoooooooboooboooobooooonboo
Oo0o0oDo00oooooDoooo2000000000
00O Oxygen desaturation 0 O 000000 OoooOoOng
00 Oxygendesaturation 0 0 OO ODIODOOOOOO
0oddliooooooboogooog3d Oooo sao,
00000002020 00000000 sao. 000

/N AN

M1 M2 M3

Figd 1 The representation of Mackenzie Classification.
Grade 100 M 111 tonsils just visible beyond the palatal
arch.

Grade 200 M 2[11 intermediate enlargement between
M 1land M 3.

Grade 30 M 31 tonsils appearing to contact each
other at the midline.

00000000 20000000000Sa0, 000
000000000000 Sa0, 090 000000
00000 DSTYOODOOS8O 000000000
00 DST8s000000

UPPPOODOOOOUPPPOOOODIOODOOOO
0000O0O0o0ooooo

UPPPO OO ODIOOOO

(IT0 ODIpred ODIlpostd /ODIpred x 100000

ODlpre OO OO ODI

ODlpost 0 0 O O ODI

UPPPOOO0DOODODO ODIO 2000000 UPPP
000 oDID0DO00S50 000000000 UPPP
00000000 0O0o0ooOoaon

0ooo0O0ooM100M300000000000
BMIOOOOODOOOOODOOOOD 200000200
OuPPPOODODIOODOODDOODOODODODODO
OBMIOODOOODOO5ky/mMOO0O0D0O0OD0O0
O0005kg/mO0000O0O00D0OOO2000
UPPPO OO ODIODOOOOOODOOO

000000000000000000000000
000000 t0000000000O000000O00
0000000000000000000000000
O00D0O0OOTukeyOOOODODOOOUPPPOOODODO
000000000000000 2000000000
0oo0O0oOoBMIOODOOOOOOODOOO200
JooooDli0d0000DO0DNO0OO00oNOooooooo
000 WilcoxonO0DOOOOOODOOBMIODODO
00005kg/mO00000000O0OO05kKg/m
0000002000000 O0DI0000000Oono
Wilcoxon0 OO ODOOO50 00000000000
oooogo

O 0

gobooooMligllooomM20 2300M30 5
gooooo



36 00000 360100719980

n.s. *K *k 45 r Aokk Aok *

0 r — — — w0k — — —

i =
S f EHI:re—UE::zP w0t M Post-UPPP
= ost- | Mean, SE

25 | § 25
E M SE K22 *: p<0.05
R ean. 5 | wwen Q0. 001
S 1B **: p<0.01 10}

z 5
<10} :
°| L B
M1 M2 M3
0 : . MACKENZIE CLASSIFICATION
M1 M2 M3
MACKENZIE GLASSIFICATION 30 r —
Figh 2 Effect of uvulopalatopharyngoplasty] UPPP[on 2% } T T T
the apnea index AlTJ I E:re_uz:;zp
Pre-UPPP: Al before UPPP;PostUPPP: Al after gor ost]
UPPP 2 Mean, SE
) — 15
& * p<0.05
10 F k. p<0. 01
70 e N _— ook sk p<0, 001
’TL ~— — r 5 3
<6l 1 [Gpre-uppp
[} 0
% 50 | M Post-UPPP " " ™
3 Mean SE MACKENZIE CLASSIFICATION
= *: p<0. 05
e | wrr: p<0. 005 Figd 4 Effects of uvulopalatopharyngoplastyd UPPPC
= %0 weeks pe0. 001 on nocturnal desaturation
= .
82 DST 90:%Time with SaO,090%;DST 85:%Time
Tl with Sa0,[] 85% : Other conventions as in Fig. 2.
5
0
M1 M2 M3 .
MACKENZIE CLASSIFICATION 100 r r )
Figh 3 Effect of uvulopalatopharyngoplasty]l UPPPon % r ,i——q
the oxygen desaturation index. Conventions as in Fig. &£ 80 ]
~ 70 F *: p<0.05
2. [T
E 60 n.s.
% 5 F
JoooooAID0OOOODDOOoOO0OO0OoOOoOoOOoOO w0 F
O
0ooM10000000000DOO0O0ODOOOOM20 z 30T
OO0M3ODOOAIODODOOOOOO p=00060 p= 20
0005000 000FgO2MO0COODODODODOO0OO 12-
odooMiliOO0O1000700M200 2300 1800 M1 M2 M3 overal |
M3O0OO 5000000000
MACKENZIE CLASSIFICATION
oooooooooooooobloooooooon
gooooDIoD0000o0DooooOoOMiIOM20M30 Figd 5 Success rate of uvulopalatopharyngoplasty
00000000000 MmMO000 p=0.0360p<0.0010 0 UPPPLL

Definition of success : a post-UPPP ODI<20/hr and a

p=00020 000 00FQO3MOOO0OODOOOOODO :
[ 50% decrease in post-UPPP ODI.

M1iODO1w00800M200 2300 2100M30
obosbooooooonog

UPPPO O DO ODIODOOOOUPPPOODO ODIOO 20 0 454+ 820 0M30 0 834+ 670 DO O ODOO
ooooMiOoDb 281z 107000+ 0000000OM goooooboooomM3gooooooMliooM2Od



upPPOOOOOOOOODOO 37

Table 1 Preoperative parameters and body mass indices

MO n0O 100 MZn 0O 230 M8 n0O 50

Pre-UPPP

Agel years[d 464 + 39 444 + 27 282 + 21

PaCQz TorrO 392 + 110n0 60 401 + 060n0O 160 416 + 200n0 30

PaQ.) Torrd 815 + 130 n0 60 786 + 280 n0 160 800 = 200n0O 30

% VC %0 1207 + 300n0 90 1055 + 310n0 220 1098 + 890 n0 40

FEV.%! %0 818 + 220 n0 90 802 = 140 n0 220 835 + 190 n0O 40

BMD kg/m’] 26.69 + 0.88 28.83+ 062 3391+ 444
Post-UPPP

BMID kg/m’0 2538+ 0.80" 2812+ 060" 3326+ 4.26

Values : mean + SE. % VC : percent of the predicted normal value of vital capacity, FEV.% : percent
of the forced vital capacity in a one second interval, BMI : Body Mass Index, " : Significantly different

from Pre-UPPP value, p O 0.05.
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Abstract

Effects of Uvulopalatopharyngoplasty on Patients with Obstructive Sleep Apnea
—The Severity of Preoperative Tonsillar Hypertrophy—

Noriko Fukuda®, Tadashi Abe”, Masato Katagiri”, Masanori Yokoba®”,
Makito Okamoto”and Tomoyuki Tomita"
1Department of Internal Medicine, ?Department of Otorhinolaryngology;,
Kitasato University, School of Medicine, Kanagawa, Japan

Predicting outcome following uvulopalatopharyngoplasty (UPPP) in obstructive sleep apnea is difficult. We
hypothesized that UPPP is effective in obstructive sleep apnea patients with severe tonsillar hypertrophy. We ex-
amined the relationship between the severity of pre-operative tonsillar hypertrophy and the effect of UPPP in 38
patients with obstructive sleep apnea (oxygen desaturation index (ODI) O 20). The patients were classified into
three groups according to the Mackenzie Classification of tonsillar hypertrophy. Ten patients were classified as
grade 1 (M 1) hypertrophy, i.e. tonsils just visible beyond the palatal arch. Five patients had grade 3 (M 3) hy-
pertrophy, i.e. tonsils appearing to contact each other at the midline. The remaining 23 patients had grade 2 (M 2)
hypertrophy, i.e. intermediate enlargement. We measured the apnea index, ODI, DST 90, and DST 85 (%time with
Sa0, 00 90% and[I 85%, respectively) using a screening device for sleep apnea (Apnomonitor II, CHEST M. I. Co.
Tokyo, Japan) before and after UPPP. Following UPPP, the mean ODI decreased significantly in all groups: 59 to
9/hr (p<0.005) in the M 3 group, 53 to 27/hr (p<0.001) in the M 2 group, and 48 to 33/hr (p<0.05) in the M 1 group.
Post-UPPP ODI decreased by 83% in M 3, 45% in M 2, and 28% in M 1 patients. Successful UPPP, defined by a
post-UPPP ODI of less than 20/hr and a greater than 50% decrease in post-UPPP ODI, occurred in 80% of M 3,
43% of M 2, and 10% of M 1 patients. We conclude that tonsillar hypertrophy can predict a successful response to
UPPP in obstructive sleep apnea patients.



