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Table 1 Anthropometric, polysomnographic and cephalometric variables, and correlations between optimal pressure
and baseline characteristics in 170 patients with OSA syndrome

Correlation
Mean = SD (range) coefficient (r) P-value

Anthropometric variables

Age (years) 52.9 + 12.4 (19.6-78.5) -0.397 < 0.0001

BMI (kg/m?) 27.8 + 4.7 (20.1-57.1) 0.480 < 0.0001

Neck circumference {cm) 40.8 = 3.4 (33.0-51.5) ' 0.418 < 0.0001
Polysomnographic variables

Apnoea-hypopnoea index {(numbers per hour) 50.1 + 18.8 (20.1-104.6) 0.549 < 0.0001

Mean Sa0; (%) 93.3 + 3.2 (81.0-97.0) -0.597 < 0.0001

Lowest Sa0; (%) 75.6 = 10.9 (43.0-93.0) -0.577 < 0.0001
Cephalometric variables

N-S {mm) 65.8 = 8.0 (45.5-83.9) -0.026 NS

PAS {mm) 10.8 = 3.6 {1.8-25.5) 0.107 NS

MP-H (mm) 18.9 * 6.6 {6.6-34.5) 0.218 <0.01

PNS-P (mm) 35.7 = 7.0 (11.8-56.0) 0.010 NS

ANS-Me (mm) 75.4 = 10.5 (53.9-1086.2) 0.061 NS

NSBa (°) 128.0 = 5.8 (116.2-151.6) 0.037 NS

SNA (°) 81.6 = 4.6 (70.2-97.2) 0,012 NS

SNB (°) 80.7 + 4.5 (66.6-94.3) 0.027 NS

BMeH (°) 109.1 + 12.7 (82.6-145.2) 0.216 < 0.01

See Methods for definition of cephalometric variables.
NS, not significant.

CPAP device (Fuji-Respironics Co, Tokyo, Japan),
within 1 week of performing the first diagnostic PSG.
The optimal level of CPAP was defined as the
minimum pressure that completely abolished apnoea
and snoring, and maintained SaO, at > 90% during
sleep.

Correlations between the optimal CPAP pressure
thus determined and other variables, including
anthropometric, PSG and cephalometric data, were
examined and an equation for predicting the optimal
pressure was developed by stepwise multiple regres-
sion analysis. In another 110 patients (99 men, 11
women) with OSA syndrome, who had undergone
CPAP titration, the pressure calculated using this new
equation was compared with the measured optimal
pressure.

Statistical analysis

Results are presented as mean * SD. Differences
between groups were assessed using paired or
unpaired Z-tests. Correlations were investigated by
calculating Pearson’s correlation coefficients. Step-
wise multiple regression analysis was performed to
identify the variables that had the strongest influence
on the optimal CPAP Statistical significance was
accepted at a P-value < 0.05. All statistical analyses
were performed using Statview software for Macin-
tosh (Japanese version 5.0; Statview, Tokyo, Japan).

RESULTS

The anthropometric, PSG and cephalometric data for
all subjects are summarized in Table 1. Overall, the
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patients were moderately obese and had severe OSA.
The average optimal CPAP determined by manual
titration and that predicted by the equation of
Miljeteig and Hoffstein'® were 9.1 + 3.2 and 6.6
1.6 cnH,0, respectively (P < 0.001).

Correlations between the measured optimal CPAP
and the anthropometric, PSG and cephalometric vari-
ables are also shown in Table 1. The age, body habitus
and PSG parameters were significantly correlated
with the optimal pressure. Among the cephalometric
parameters, only MP-H and BMeH showed a signifi-
cant correlation with the optimal pressure. Stepwise
multiple regression analysis identified AHI, BMI,
mean Sa0, and BMeH as independent predictors of
the optimal pressure. These parameters were used to
devise Equation 1 that accounted for 47% of the total
variance in the optimal CPAP (R? = 0.47, P < 0.0001):

Optimal CPAP (cmH,0)=27.78 +(0.041x BMeH) +
(0.141x BMI)+ a
(0.040x AHI)— )
(0.312xmean Sa0,)

The association of optimal CPAP with anthropo-
metric and PSG data, after excluding the cephalomet-
ric parameters, was also examined. Stepwise multiple
regression analysis selected three variables (BMI, NC
and AHI) as independent predictors, as reported pre-
viously.!® These three variables were used to construct
an Equation 2 that accounted for 40% of the total
variance in the optimal pressure (R? = 0.40, P < 0.001).

Optimal CPAP=-5.12+(0.16 xNC)+ @
(0.13x BMI)+ (0.04 x AHI)

In another 110 patients with OSA, who had also
undergone CPAP titration, the measured optimal
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Table 2 Anthropometric, polysomnographic and cepha-
lometric variables for a second group of 110 patients with
OSA syndrome

Mean * SD (range)

Anthropometric variables
Age (years)
BMI (kg/m?)
Neck circumference {cm)
Polysomnographic variable
Apnoea-hypopnoea index
{numbers per hour)
Mean Sa0; (%)
Lowest Sa0; (%)
Cephalometric variables

53.2 + 13.6 {18.5-77.2)
27.5 * 4,4 (17.6-47.7)
40.5 * 3.1 {32.5-51.0)

49.5 = 20.6 (20.1-107.3)

93.3 * 2.6 (85.0-98.0)
73.6 = 8.5 (63.0-89.0)

N-S (mm) 66.5 + 4.6 (52.1-78.6)

PAS {mm) 11.4 = 3.6 (3.4-21.0)
MP-H {mm} 19.6 * 6.3 (6.6-38.9)
PNS-P (mm) 37.4 = 6.1(13.8-57.0)
ANS-Me (mm) 76.9 = 11.5 (63.9-121.5)
NSBa (°) 129.6 = 11.0 (112.1-147.8)
SNA () 81.0 * 4.6 (69.8-96.2)
SNB (°) 80.0 * 4.3 {68.6-94.5)
BMeH {°) 110.0 = 11.7 (85.6-143.9)

See Methods for definition of cephalometric variables.

pressure was compared with the pressure predicted
by Equation 1. The baseline characteristics of these
patients are shown in Table 2. There were no signifi-
cant differences between the initial 170 patients and
these 110 patients with respect to anthropometric,
PSG or cephalometric data. The measured optimal
CPAP (9.5 + 3.0 cmH,0) was not significantly dif-
ferent to the pressure predicted by Equation 1
(9.2 + 2.1 cmH,0) (P=0.37). The measured optimal
pressure also showed a strong correlation with the
predicted pressure, as shown in Figure 2 (r=0.68,
P <0.0001).

DISCUSSION

This study has demonstrated that the actual titrated
CPAP and pressures calculated using an equation
devised for Caucasian OSA patients’ differed in Japa-
nese patients with OSA of similar severity. The equa-
tion of Miljeteig and Hoffstein'® underestimated the
optimal CPAP for Japanese patients with OSA.
Although that equation is widely accepted and has
been used in several studies,?® there has also been
some controversy about its value, even in Caucasian
patients.??” The significant difference between the
present results and those reported previously suggests
that racial factors may be important in determining
the optimal CPAP. Asian populations are generally less
obese than those in Western countries and the mean
BMI of the subjects in the present study was 27.8 = 4.7
compared with 34 = 8 for those in the study of Mil-
jeteig and Hoffstein, ® although the severity of OSA was
similar (AHI: 50 * 19 vs 50 + 31). As the equation of
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Figure 2 Correlation between predicted and titrated
optimal pressures in 110 patients with OSA syndrome.
The manually titrated pressure was significantly corre-
lated with the pressure predicted by Equation 1.

Miljeteig and Hoffstein"® includes two body habitus
parameters (BMI and NC) in addition to AHI, the pre-
dicted optimal pressure is likely to be strongly influ-
enced by physique. However, other factors may have
an important influence on the optimal CPAP for Japa-
nese OSA patients, who tend to be less obese.

There have been several reports concerning abnor-
malities of the craniofacial structure in patients with
OSA,'® and certain craniofacial abnormalities that
induce upper airway narrowing or obstruction in the
supine position during sleep are considered to have a
role in the development of OSA. Interestingly, the
Stanford group®!® demonstrated that Asian and Cau-
casian OSA patients show differences in craniofacial
structure, and that when matched for BMI, Asians
have more severe OSA than Caucasians, but are less
obese when matched for severity of OSA (AHI), with
craniofacial structure playing a substantial role in
these differences.

We previously demonstrated that the bony cranio-
facial structure of Japanese patients with OSA differs
from that of normal subjects, and that these differ-
ences influenced optimal CPAP although the number
of subjects investigated was relatively small* In the
present study, age, BMI, NC, all the PSG parameters
and two cephalometric variables were significantly
associated with the optimal CPAP by univariate analy-
sis, while BMI, the severity of OSA (AHI and mean
Sa0;) and craniofacial structure (BMeH) were signifi-
cant independent predictors of the optimal CPAP by
stepwise multiple regression analysis (Equation 1).
These results, which were based on investigation
of a relatively large number of subjects and showed
that 47% of the total variance in optimal pressure
was explained by Equation 1, suggest that cranio-
facial structure has an important influence on the
optimal CPAP for Japanese patients with OSA. When
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cephalometric variables were excluded from the
analysis, BMI, NCand AHI (the same parameters iden-
tified by Miljeteig and Hoffstein'®) were identified as
independent predictors of the optimal pressure, and
explained 40% of the total variance in optimal CPAP
(Equation 2). These results suggest that craniofacial
structure together with physique and the severity of
OSAinfluence the optimal CPAP in less obese patients.

Sforza et al.®® also reported that craniofacial struc-
ture influenced the effective CPAP in 22 French
patients with OSA, with the length of the soft palate
on cephalometry and respiratory effort being the
main determinants, Craniofacial structure depends
on both bony and soft tissue components. Because
the soft palate is one of the soft tissue components, its
length may be strongly influenced by obesity. In con-
trast, BMeH, which was identified as a predictor of the
optimal pressure in the present study, is a parameter
related to the bony structure that is probably inher-
ited. We believe that the angle BMeH objectively
describes the ‘bird-like’ facies of patients with OSA
syndrome.” It has been suggested that the bird-like
facial appearance of some patients with OSA syn-
drome results from two factors: (i) retrognathia
and/or micrognathia and (ii) anteroinferior displace-
ment of the hyoid bone.’

Equation 1 was also tested in another group of 110
Japanese patients with OSA syndrome, and there was
no significant difference in the mean measured and
predicted CPAP. The correlation between the optimal
and predicted CPAP was quite strong. These results
suggest that a cephalometric variable is required for
accurate prediction of the optimal CPAP for Japanese
patients with OSA syndrome, unlike the equations
developed for Caucasian patients.

Accordingly, craniofacial structure may have a
more important influence on OSA syndrome in Japa-
nese patients. There were, however, some method-
ological limitations to our study. First, it would have
been ideal to assess all patients who were suitable
candidates for nasal CPAP. In the present study, all the
patients had an AHI of more than 20 on PSG because
the Japanese national health scheme limits the provi-
sion of nasal CPAP to such patients. Therefore, poten-
tial selection bias cannot be excluded. Second,
cephalometry reduces a complex three-dimensional
structure to simple lateral dimensions and is inad-
equate for measuring important soft-tissue struc-
tures, such as the lateral pharyngeal thickness that
has been reported to be increased in OSA syndrome.™
Therefore, this limited assessment of craniofacial
morphology may have underestimated its true influ-
ence on the optimal CPAP. Furthermore, cephalom-
etry must be performed in order to use the equations
that were derived. Although cephalometry is a simple
procedure, the measurements are relatively time-
consuming. Auto-adjusting CPAP machines have
become available in the clinical setting,'%153'- and it
has been reported that automated titration is as effec-
tive as conventional manual titration.®* Although
the need for cephalometry reduces the clinical utility
of the equation, the data from this study clearly
suggest that craniofacial structure has a substantial
influence on the optimum pressure for restoring
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upper airway patency in Japanese patients with OSA
syndrome, implying a relationship between craniofa-
cial structure and the development of OSA in Japa-
nese patients. These findings contribute to a better
understanding of the pathophysiology of upper
airway obstruction and to the treatment of Asian
patients with OSA syndrome.
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R, WEE, BEL2ESOBERRO
FERARIE I TTL %o FRICEIMEE
SASHEEMICHEL, B6IRT X
D IZSASOEREEAIENT B 12fE
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B e e T A SRMRME TR
21138 22038 23:38 00:38 01:38 02:38 03:38 04:38 05:38 06:38
v i N

TRICEIBERIT DS

HEDET
HRDE(L
EERIFOTRE

0¥, B8E
FROREREE (4FICH1RME)
THEE

Staget
45.9%

Wik (BoK L)
RE#5

TEERR

M MAERE (Rhtkd)
S MIE

mME

i

e

BIEQHEENET A2 EHL M
ZoTwbdY, $56i2, BREE IR
HTse5B88K BRE MEoZ
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B BEEZRNCIIPSGHULELY, BEMNTIREBEZ4~Tb+5T53,

B

B 6

i, ZRBEOSASERBS VL) I
T52LTHbD, TR TIER
B RER EONFWERETIRLIE
LIZSAS & FIBDEIR - Bz 0 5
ZEDHb,

L2 L, wEBRBHNICIIPSGR &
12X BIEIRRESLEE 25, SASD
ZWHISDBIZ B H 0Bk 7 & DR
RASb - - 5E BT Eh b, SDB
OFWIE, 1 REEN ) OmIER &K
M0 O F1°C & B 0P U K IR 0R 36 2
(apnea-hypopnea index : AHI) T¥
ESN, AHI=Z 5 #SDBE#W§ %,
Z OSDBIZ B HlliR, RRREFOBERE,
iR, BERE TREELZE
SDBIZH2H T B BRRIEIR 2 o 1258
IZSASEEZHIT 5, L72do T, SAS

1.42 (1.13-1.78)

2.89 (1.46-5.64)

b~15

AHI

(3tir 5 &4 5H)

DT BRRE;LEAT R TH
5o HEIRMA 1213 gold standard TH
LPSGE, Bl EORlE T EVClE
IR QIR RE 721 2 e T 5 M5 IE
RE=% —HDH b, PSGid, SASEHT
WKBWTIREREE TH L5, LOE
AR T O AT WRERREE TR
{, FARLTIT) OWRATH %,
—7%, HBERT= & — I dMRRIREE S
FERMET A OBETEECTONE
bWHETH B, BIROHEN R Shiz
WOTHERBEELRNT 52 AT
HBOORPRPATHHH, BEEFTIZS
NCTHHBMASTRTH S, BIEEIE
AHITHIZEL, 5=AHI<15%#JE,
15 AHI<30% %4, 0= AHI# &
fE&HET 58, ARIZAHIOHESS
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TR BRI OET ORER
ERRIER 72 &2 WR L THRARICESE
BERZRDDLNETHHS ),

o M

1) Guilleminault C, Tilkian A, Dement
WC, et al : The sleep apnea
syndromes. Annu Rev Med 27 :
465-484, 1976

2) Neito FJ], Young TB, Lind BK, et
al ! Association of sleep-disordered
breathing, sleep apnea, and
hypertension in a large community-
based study. Sleep Heart health
Study. JAMA 283 1 1829-1836, 2000

3) Marin JM, carrizo SJ, vicente E, et
al ! Long-term cardiovascular
outcomes in men with obstructive
sleep apnoea-hypopnoea with and
without treatment with continuous
positive airway pressure . an
observation study. Lancet 365 :
1046-1053, 2005

4) Findley L], Unberzaqt ME, Suratt
PM, et al * Automobile accidents
involving patients with obstructive
sleep. Am Rev Respir Dis 138 :
337-340, 1988 4

5) Peppard PE, Young T, palta M, et
al : Prospective study of the
association between sleep-
disordered breathing and
hypertension. New Engl ] Med
342 : 1378-1384
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= R R R B R R —Up-to=date20095 T =

3. MEE{EIRSUEZRE & BRAR IR IT N 1R B4

"mﬁﬁ&wrﬁﬁ(mﬁ)u rirwﬁgmﬁmﬁmwwrﬁ%(oaw)rﬁé

Wi, BRI, BIER. PR T IEIRR Rt

LI

R e (obesity-hypoventilation
syndrome : OHS) &, Wh U5 LW Bie He
ORI E A RTHETH Y, BEI Pick-
wick FEMEEY LIFIZN TV b DS T 5.
BIFECTIE, OHS i BA 22 7 [ IR I 405 000G o 10 A
(obstructive sleep apnea syndrome : OSAS) @
BEEMEEZ2 6N TS, OHSIKELT, &
T CHRER BRI o /ohs, EFE, EEE
ZeBE (EILPDY2S, RI1DEHILREBYRRL
TBY, BWEEEOLDORED ARSI N T

5. LHL, COERIOLVEMEDOLDTHY,

American Academy of Sleep Medicine
(AASM) TIiZ, 412 OHS % 43#+¢ ¥, Sleep
hypoventilation syndrome @ H {2 & ®, BMI>
35 kg/m* % fEEF £ LT 5%, RETIE BMI
S>30 0% /3 ICERDSNLDIIN L, b ET
5% LT ThA T &EELIE EEEAIE
DEFIOPVEOEFICH 7250 THAH. &
7z, iR OHS d3F OHS BEIZHL L P&
BN BRI ORE P ORENTEBY, &
Y BREOHLPLIN TS

] OHS DFFHE

OHS 1330 %2 BB % £ o 72 OSAS DRREAER!
EEZDHIEHNTED. OSAS DEERENIEK
TIUL, MR, BRIREEO T AR EDERE & 73:
b, EERME S_RIURFEMEEEL,

F1 EHEBRTERS (OHS) DBHELE

. BMI=30 kg/m’

BEOMR

3 ‘lﬁﬁ@%—&ﬂ:ﬁ?lﬂlf’ (PaC0,=45 mmHg)
A Apnea—hypopnea index=30/h

(FAER SR BRI ERENRE TR FI
#HEEL VI

Hegizid, B BRI EIE (Ml
K) BEDOLNDZ LD, MBERAOTE
RN E OAREME L ZEZ ONTFHERIENE
XENTwa, LaL, BEED OSAS BEFIZHL
REeEr AT HHERIT 10%HIH% & &, OSAS
P THELT LABEHEOE WL OTIE W,
AEMEREEOAHLIH L LHE LA
Bk anTsh, BEMEEREE (COPD)
¥ OSAS & PE#% overlap syndrome® & 148
OHS 7%, HEAYEREZ OSAS £2FIC 5D 5E
ARIBVLOTIE R, A DR AHI>20
D 611 FITIX 55 Bl (9%) (2 OHS BRRDH LN
72%. F21RT £ 91, OHS W, JEOHS #iC
B, E#HHE L, Bbtild, OSAS PEIE
T, HPBIROBEDEETH-72. Ll T
nonFEE, EHFIRKECEELTEY, B
—HFRELE, INOLOEFRDOLNEL R
7z, OHS TRBZEMLKFIMENZ DIFHEIZ B
WTRLEELEZ N2, PaCO2HET
AHRTFERELAE A, FitkiEREOTRIE (%

*HAKFESEL IR - PR IFANE 8

0913-7963/09/%800/% 3L /JCOPY
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&2 OHS &Ik OHS BBEDLLR

FirnGs, —#ER) B, AECHEELL /I %
WitE &L PaCO, & Vi AHB AR L, RIS &
B IEOYEERKIR 2 &AE B bR FEIAE O FB
IZBE- LT\ b LaREATRIE S 7z BLRE,
BB bRFEMEORBICIE, WP M5
&z LN, OHS OERIFREL, HBEADPK
DEELEZZHNTW2, LML, BIRLALS
2, WEEBREEEICL TS OHS 23b 726 S
N, ZOZEBEOAH = ALE, LTLHEMTH
{, ZL OEFIHMAEHLE > TOHS B L
TLBEEZLNTWS,

(] OHS D&

1. HE

OHS RBEMBmE > Tni 20, RER
FIEBSINLIREEHFETHAH. OSAS (&H
THBEOMRIIAFEFETOLHLPIZENT
BY, 10%DHEH AHI & 26%EKT 3¢5 L#)t
BEShTwa” Lil, EBE BEXTT
BENREF OIPIRREE % B Y I D3RS THEET,
12 OHS @ & 9 I2fBiiiAs v s U LBl Tl
DIEFRE OBV VETH 5.

2. nasal CPAP

OHS IXEED OSAS 2o TVB 20, 20

IER DO E— UL nasal continuous positive air-
way pressure (CPAP)YT# 5. nasal CPAP @
OSAS 259 2 Fah L% { @ randomized con-
trolled trial (RCT) THBHINTEBY, &k,

Ha PRI TARELHESL 22 &N AHI
>30 DIEEFRDOELE OSAS BEIIHAH, FEX
W LIEREZEI LS BTRIE WD,

1136 Modern Physician Vol. 29 No. 8 2009— 8

nasal CPAP B2 O.LIEHRE R T LTF
HEYBSLDLIEFHLIIZ > TWVEY,

OHS BEL T2 RHE L KBERITVF 72
WS, OHS ZBEMED OSAS & Ex hif, X4
#% nasal CPAP 2SIEROE—EINE % 5. OHS
BEWREED-O, EHEERE (titration) #°
15cmH.0 LEOBETH o721, B2 Sa0,d
REPATHTHDZELHBHD, £ D OHS
C titration ST #BC, nasal CPAP &L 45T 5
ZENTESL. HIVICHBETH D L BEITIR
RERTHEDSWKRT L5 A1+45 7% titration
TIEERA L e b 728, HIR % S22 Biikd
LBENEBRETRETHL. HROREIZ 1~
SAHEEPPBHELDHY, BWO 3» B4
WZEOMPVIEENLETH S, OHS i, Heb
HRERF S B LR RIE & BB R IE LD ©
PR TH 575, CPAP BEEHEITTWA L,

INHDMBEHTARENRBESINLZ EHLITL
EAROND, ZOBHITWE ZHO AT RV,
nasal CPAP {A#IZ & b i g&asgim L,

T, BF/MFEREHESRESNL D EE R
b TWwa, T/, CPAPWEREERFIT L6 HE
BERETLE, WBNAD I CHBEISTEEE 25
ZEBUIR LIRS, Bt b Mgy A
REOYWHICERL TWLWRELEZI LN,

OHS IZxf LCi%, 79" nasal CPAP #1752 &
WE—BIRTH 5.

3. nasal bilevel PAP (BiPAP)

OHS D7 » T, KIS, BED CPAP TH 5L
WERFMELRIETELZWEELNDH L. Zhd
DBETIE, BEOD CPAP TR ERBEDTEE
SEFHTEY, KEERIMEIMIET S, Zhic
ML, TR EFRREICH A CE %2 BT 5 nasal
BiPAP "B TH 5 = L D E X h', BiPAP
HEROEE LR o7 BiPAP ¥ X257 A
CPAP ML, BETEREHE Y bu—
WTEB7:%, BIEDCPAP LW BEIIS5 LA
NREAAD 72, BBROMEHICHZ Shb T Lt
% \». American Collage of Chest Physician
(ACCP) »a v+t vHAbLR— 2T, Bi-
PAP Ot & LT, CPAP THHENET X
Rtz b nigs, =710 -2 9% { THEIE
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RENE SRR WIEE, OSAS ICEEOREN
HHVIIHEERAEEDEHDO/-®, CPAP
Tay ba— IV TELRWEEEEITTNS,

4. Auto-CPAP

TEAEEE L7 Auto-CPAP™ 12, CPAP 23#éht
MEOayY¥a——2k ) BB EEEOE
5 - AETRML, EE»TTERERELZHC
EBTHLH. LihoT, FREOREIMRN
TWABERZIEEE DS Rz, BEOREK
T EHE O CPAP BB ICH LER S 1 5.
10 cmH0 UL EDOBEILE L OSAS 2BV TIE,
Auto-CPAP O/ »3EE/E CPAP L ) BE DS
FREE ML, TR DRI EARCT T
WEShTWAEY OHSER T, BED
CPAP DS EREFANL W20, HEOMFIS
CDEBVERTHHAREEIE. Fo, BF
® CPAP T, KEEFEMEARETET, Bi-
PAP 2SUELBITYH, Auto-CPAP 23ER% &
&M %5. BiPAP O titration 238 L W4 Au-
to-CPAP 2T Z L BRI RETH A ).

X ®

1) Burwell CS, et al. : Extreme obesity associated with
alveolar hypoventilation-a Pickwick syndrome, Am [
Med 21 : 811-818, 1956

2) American Academy of Sleep Medicine Task Force :
Sleep-related breathing disorders in adults : Recom-
mendations for syndrome definition and measurement
techniques in clinical research. Sleep 22 : 667-689, 1999

3) BBz BEHE. EEANEERTRIASFAENA
HEER 9 EE G E. pl-11, 1998

4) AF 5L, b PAEREIRMEIPERAE R - ERIIRE
EREBFOFH L FMERDR. EEBERBITRAL
FFFRHETERL 11 F R e %, p88-90, 2000

5) Flenley DC : Chronic obstructive pulmonary disease. In
Principles and Practice of Sleep Medicine edited by
Kryger MH, et al. WB Saunders, Philadelphia, 1989

6) Tsuneto Akashiba, et al. : Clinical characteristics of
obesity-hypoventilation syndrome in Japan @ a multi-
center study. Intern Med 45 : 1121-1125, 2006

7) Peppard PE, et al.: Longitudinal study of moderate
weight change and sleep-disordered breathing. JAMA
284 : 3015-3021, 2000

8) Sullivan CE, et al. : Reversal of obstructive sleep apnoea
by continuous positive airway pressure applied through
the nares, Lancet 1 : 862-865, 1981

9) Marin JM, et al. : Long-term cardiovascular outcomes in
men with obstructive sleep apnoea-hypopnoea with and
without treatment with continuous positive airway
pressure : an observation study. Lancet 365 (9464) :
1046-1053, 2005

10) Borthon-Jones M, et al.: Time course of change in

ventilatory response to CO. with long-term CPAP

therapy for obstructive sleep apnea. Am Rev Respir Dis

135 : 144-147, 1987

Sanders MH, et al. : Obstructive sleep apnea treated by

independently adjusted inspiratory and expiratory

positive airway pressures via nasal mask. Chest 98 :

317-324, 1990

12) Loube DI, et al. : Indications for positive airway pressure
treatment of adult obstructive sleep apnea patients. A
consensus statement., Chest 115 : 863-866, 1999

13) Meurice JC, et al. : Efficacy of Auto-CPAP in the
treatment of obstructive sleep apnea/hypopnea syn-
drome. Am J Respir Crit Care Med 153 : 794-798, 1996
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42 B %

BRIEY - 64% - 1%

CPAP /\%&k/ﬁ%?’ F ¥ 3 v Z (adherence)
ia_ kDT kR

Zi- SR RN

Z

>~
=]

BB (nasal CPAP) kI MERKEFFBUERFRE N T 561 %
ROBPETH Y, ZOFPN, RERELTTIRHLINRTVS. L, RiGHR
HECAR HERETHY, TLERBREESELTRELRSTREZLRVWAYD,
B hl a8k (7RI v R) BHLWIEADHDE, 7RI VAREDLID
i, BBORAZT TR EDMIRBENSEPLETDHS.

PAZERIBEAR RS MIFIRAEARRFICH T 5
REBHBEE (nasal CPAP) #ik

BA 2 700 Ik IR e A VR IR E (B B (OSAS) 13,
ERANBRED 4%, ZHED 2% ICHLhL L
R, RLTERBREAETIERZILLAR
B9 common %EED 12OTHbH. OSAS
b A EEE LT, RE, T, DOBEN
BELEDVH LN, BELZOFEYE, etk
ELETENTEBY, £ 1EROBRELL
TR LTV AHDH nasal CPAP FiE? Th
5. OSAS D34 X RARKG I LREHAE
TEHRDTHLHY, HLOHE, WAKICLE
REMFHETS, £2T, M1 ERTLD
ICBASY R 7 2 A L TEREICEREED A
&, LEEEECHECR OIEREC

¢ HARKFEEZE WEIRE - FPRER BUR

- — R EIREHEMERAE R, LSGERZE,
E#l7 v 9 A, nasal CPAP,
Auto-CPAP

Sy, 2% ) ESEICEY AT NDBEN
AT 2R OEA (pneumatic splint)® |
WX DR AR TAZ LN TE S, HY
ZIEDTIhHHET S hhid 2 03RS
T, EFESEIRGOEPE (EFERE)
BRI AHZ ENTE S,

2, 3iI2F0%EO—FlEZRT. (2T
WIBEET OEIRME (A) THEERHICELW
ERRFEIME (SpO: DIET) BRDOLNLH,
CPAP B (B) ZEEAFIESh, K
BFEMEFBHCEEL TS, $2K3 T
1, EEE (A) OREIRR 7 — VS RER
(Vvval~2#) LHEEE (WASO)
PREEHEDTWEDIIH L, CPAP {HERH
(B) TIIHER (VL a3l HEL
FREESRALTED, HERRT— DL
HHPHELHNTHAH. CPAP HEROEFHMIC
DWTIEREL OMEND Y, EEATRRAR
2B TD nasal CPAP BEFSHFOBIRE
QOL #%#E &Y, BIIMELR EDLMERE
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(2009, 1) B O BRI - REDHER L RE ~ 43

H1 RBISFEBETEWME (nasal CPAP) (24 2 ESERZESIED X 5

=X

BE A OSAS /B¥&
(R5RA%) (RSARY)

nasal CPAP HeiThE

FETEELIEIREINTWEY, &I,
[ 491257+ X912, CPAP OEMBEENIE
FED OSAS BEOFHREZWETH I LA
BEIhTwn5,

nasal CPAP JREORIFEMR

COWRBEORKOMBELEE, L T TR
ERETH VIRBBRE TR L e, B
Mpkse 2 U KB OBEEBRA LD OH
WL TRZLEWEMESTH S, WG
TRV, BERDLIER-AEZOR
BB T ALENH L. Lo T, K
DT eIV ARBROIENEEILLRS. ¥
WEEETIIREVPRIICbI57:0, 20
HE T s LENDH L. BEOEK
BT, £ OBREEROBBRILETH S,
BILEBRE TRBEREY A OAFT 5 4E
MHHL, REXHMEBBETHRAEL K
X% 5%\, CPAP iBELREMTH
B ETHICBEICHMEEL I LAWE
Thb. BEFATRINIOERERELZL
bERTHA). —WIC, WEHERAINCHTD
RE GBIR) Z2XoBEEERGHL, CPAP
HBROMBELHETELHTIEIT FEI VR
MEND T ERE W, Thi, EEEHE
FTHETCIZURIO &L D RIREAR I - TL
578, BREMICHBERHETA-0TH 5.
JE# %o TV b BE T CPAP LIS
BRELIBET S, I, BREFEHTULE
IR A R { %2 5T CPAP #UERL %5

WD H B E2FEL, REOBHE OIS
THIELHERTHL, LiL, HEIIE
MR AN 2R 5 720121 10kg BALOREAS
VETHY, LI EDEWn,

nasal CPAP &% W) T OSAS R
BALLY Fo—REOF YN VERIZLED
FHHEORT, [CPAP 1E, HOEWAIZL
STOREDN LI DD THAH. WL HIRE
EPFTCORBDIBEL 25D TR, L
L, BOEBWANIZE o TIREIRAETFOLE
RTH5B. AL LI, SAS BE T CPAP
BELEEDULEMTH S| LB NTN5,
HEFBREICHPATALECLELEZD Y
L—=XE2HVnTwaY, METIERENEV
EI3THAH. WFRIZL TS, BEBTIR
CPAP W2 BHRERRL, ThFRED
WRETHLI L EBBEIIMESEL LN
TR VAZBOADICERTHL, &
NEWF LB AEREWND, BYOoBE%L
FoTRBLEITHITSEL I EPLETD
5. H|EZFRMIC CPAP 2T AL &
124k Auto-CPAP % HV 32 manual titra-
tion TIEZHELTWAA, RIFETOIER
RY 79 78%E (PSG) OF— 4% & CPAP
) PSG #HFICRET, ZORZER
ICBEICHASELILIILTWS. £L0
B3 CPAP MfT#ICH O MCBIRIR L B
FORKOEFELZBET L2, b Y EHEE
WA S »ThVBETIE, ERICERED
R & BFERESRNCEET 202 R
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4 B £ BHEE 644 15

X2 nasal CPAP & L AR OER-RY 75 71RE (PSG)

A

A D BEHRETO—KD PSG. SpO: DIET A FE L.
B ! nasal CPAP Hif7TH® PSG. SpO: ixH#FEL T3,
BEE KO [4 RO 21
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(2009, 1)

X 3 nasal CPAP &I L ARPDERA 7 -V

8 . RIRRETRR -SR0#5 R - 45

A

4-

R~ -R
He -W
1~ ~1
2. -2
3

WASO
16.1%

Stage 1
45.9%

01338 22138 23:38 00:38 01:138 02:38 03:38

Hypnogram

4~

'04:38

): ~R
W~ -
1~ -1
2~ -2
3- -3

05:38  06:38 e
Distribution of stages
over the night

WASO

REM  7:0%

30.1%

Stage 1
8.1%

-4 = : S 2
Stage3 tage

23703 00103 01:03 02:03 03103 04:03

Hypnogram

05:03 06103

Y7103 10.5% 44.4% ‘
Distribution of stages
over the night

A EBETTORIEAF— Y. REREDEEBRFMEILALTHS.
B : nasal CPAP MifT P OIERA 7— V., REBEOHRLPEEEORLI PR LIS,

B&EE  BK O [SAOKIE] 21

4 PAETEERRFRITIRAEIRE (OSAS) BEDEGHLMES N> b

RER OB X hZE5IH)

(%)
a5 354
W 304 M w R
& —— WPEE
Pk R— 8~ thiZfE OSAS
? 204  —— EfE OSAS
X 45l ——— nasal CPAP &% OSAS
>
b
gé 10 B
£ 57
& 0

0

LB EMEL, BRICEREMNICRSZ LA
£y,

KBOZEREABATAHILICE A0 RO
A, COBRBETIIHAIBESTHN

HAH5B. LiL, B8, BIR7OYUR,
MiRMESHEORZ L, V7 PEOMNIETAR
RELERT LD T5ICTRETH 5.
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46 B &

5 HENRMCHEMALL

CPAPBEODT7 FES X %
EWB 01

Fres 2% Eifs-0icii2o0RE
LHEENHL. 12EBBBITHERREE
CHRA—D—ICETH5DTHBY, LD
KP20E, BHECL > TRDAENTHrOHE
EREHZRETHILTHL., BEEDOK
Sl titration LFFIEN, EHIXEYRE
B AMAICHET 5.

1. BBEOUR

B512 1987 F£ICEZEVPRMDICAH W
nasal CPAP #8347~ 7. BREOHERICHL
THEICKEL, TLEFIKRE o E
DBRBIIEMAY+—F—< /) A% —%HY
TEBRELTRELZTINE RS 2d o/, L
PLEZOHMBRRMTH Y, EFFRORMKSH
WAL Z EFTnL E, HaEDIE
L& SICERRIEEEICHER L, BEE
ZOFFRHREFCHARBELLICHEL, R
BIRICEPED S L. FOBOR
BREORBIIEFLL, HIETDH 1998 £
AR R O IG & S CEREASEmL,
BAEWE 20 FHEHOLEREINRTHS

nasal CPAP ##23 (1987 &)

BEHEE 645 15

A, SAS OFREP L RITWFE LR +4
LEZONS. £0OH, BRAZ0%E, #
#ONEYE, BELISEA, BETIIHGIC
ARTEICERT 1 kghithE b, WD
WEIC R o TWh, BY A7 OBIRIZERD
RIEZRETHEVSTHBEETIEERL, B
BB BRRBROYA Y 28RS 5 LEND
b5, BA—H—0b% L OBEPREFINT
BY, BOBRBCALETRLZ74 v MT A
YA BBIRT 5.
BEVEREN ST 2REREHD 1D
LT, BAROO - BOLRRBYDH L, AR
BREAZANCIoTRRZ S, —HBICIE
10cmH20 HiEDZ . COFEHZEART
DICUERZROWERE 40/5 B L%
T5720, BEIIHEYRAHEE 25, KT,
BRECEARER EOMBEYD D L RREA
WM 57:0, BEVEEEL R L0H 5.
BREAELHVCABEOBRREEL I b
CPEVD BN, BEICL o TRERRHIMH
L, LEFDNIIVEZLTCHL) LER
LI eNBLH, TLVWF—HoBENHS L
EIIZEATUS FORBRLHT VL F—H%
fRAES®%. CPAP BEIEAZNL TIT
=0, BEOCTTHBODTEETH .
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(2009,1)

(6 IB7EM nasal CPAP 433

¥ OB BREERE-BEOEKRLEE - 47

CPAP R ICH L, BAPETIIAHRL
BERICHEBENS V., BRFEEREY PV
—F A VTNV DB EYEBEICE LR
A, BRAETREERICLBRRIBEL D
FRWHBIBRAE V., FOLOKEBOBRER
AL, BESREC ORI EE S W THR
PHELTLEICEFDH S, £/, Fa—
THIHEEERETLI LD S, TDLH
& XX, RIS T PRE T A LERD
BT 5 Z LA, REOREEITIZmEM
BRIEATELIINIIRTHWEDT, &

A—R—EHHEKTH LR,
BREOEMIENED, CPAP 2L T
WBBZEICWEDOLWEHITH L. TEHHENEK
i CPAP O7 FL S VA% EDH D A TE
ELMETHL. EREND L W50
TWaBEICE, ERFHS 1~2» AR,
LAY I VEEZAREE, FARICATO
A FOERETFHCHERESES, B, &
H, {LeAREoERFHALEICIEE
THERMBEZ ARG T L% L, Mk
EALETHE. LrL, ToRBEET-
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THRERD D o THADPTTRER & X121,
e 24, ERPPRE oL OHHT S L
I SEIIPRY. HIVRECT LY
Yy —E»F A0, RUICRES LHEER
b GENH 5.

2. BIEEDOETE (CPAP titration)

Bk L7z & 9 \EIEE DR E T B #
B AMFICHET2EERITATHY, &
LTEAENILTRZ L2, BRI,
PSG 24TV RSO M EARB L2641
F0 (1~2cmH:0) EZEFTCnE, —K
ML THWOE - EIFRAEED S T RER
FIE (SpO2) A% 90% LA bR A LI ICED
PRETH. BRI, BHOBENBVE
EREEREITROEAICIT LY BVESLE
Wb EDEW, LL, EXBVwEER
PUIRATLEROBIMZ D70, PR
BHWALBE~NORBENKELS 5. HIZE
MMET E D L IEIPRATRA L, BREREN L
{leoTLED. LAoT, BEELITE
% 2 FHTARBOENE VW) 2 &
WD, EEICIE, HEPRKIPEER (AHD
<5 % HAREIEEZRRET 5. CPAP titra-
tion 2479 720121k PSG # & W A 64Th
B TR LRVWRY, BEH, BEREMHE
LAEEPKEL BLOVEETHSH. 207
HUTE, BEEFITE B IEFFROH K& B
MUT, EFFREORENZ TS5 Auto-
CPAP W LHZINT W5,

ZOBBOFRAMIE, 7 titration D7
OD—MHBELERL AL LT, BEM, E
WREMOTHIZH R TH B, KIZ, EFED
B WIRIEE RS D REDS 5 DT, R A
LR DL EITIEBERDOWADIRE S 6 TR
PHEU WD, BHEOBRBORRIESIC
LB EEEYrH L. HRETCBOLRS
DR ELMET, BES  ORRD Auto-
CPAP B LTWADRIOHEBTH A

WHES - 64% - 15

-

9. LAL, Auto-CPAP H&HIgH T
MR A BT AT NI ZANRE-TH
D, BATHZEREDLLT LB REDH
HESINTWEERBEOL W, L2 T,
Auto-CPAP #EA LA L X {IZIZBTLT,
B RENTHRITISNTE Y, IR - KT
WASHELTHERE I DEERELTBLY
BENHLH, BEVETHENRLTVEW) T
THEBEZBRERICTI0TEEL, TR
fiA%, CPAP MEZNICKREL, AHI<5~10
KHhoTWb I LEHETRETHA.

Auto-CPAP 2% @H OEER CPAP XV
TRENP DL, ZOHRERMOT7 Fes v
ZBEBR TV ENEPIZOVTIE, WELH
LT o Tz, Auto-CPAP A3HIAHRY
WARB) TS SR BHE ORI 2525,
IRPRIR RS2 ) TETHBEZ IR L
D, »ZoTCRIEZT2EE60H5. B
HTIEWER Auto-CPAP W52 TiEhwn
P, GHELICREON— FHLY 7 MED
mEdiud, BENRERSE AL
BTV,

BHE O CPAP % Auto-CPAP Tiizmall
FRGERIZE - BeA (PR - fRIRR) & B5IE
TELRVHNIRFICEET S, LR HH L6
R, PRI AR BRE & X h 5 EERI T
HE D CPAP 295 &I fEMRk 2 Bk T & 7,
HHVIE 20emH0 U EOBESLEL RS
ZERHAB, THNHF A TD OSAS I2id,
bi-level PAP (BiPAP) 23ERITH 4. WE,
B Xy MBENEREEICE, ALMFREC
HWEIZ &% d OREFEAMEHTTREE 2o TH
D, TNOEOHNGBEICE - RBERIER
mErBERTLILy, RA7T e v A2k
DY)ZTEETHA.
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