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1.KCO, sensorE#HHIREREME » BEHR
B (kinking) & E EHYZEHE ©

2.CO, sensorNH]BR7EfREE b » IR S
RS °

3. HPERE FIERE B RN o

1.B8CO, sensorfEskls » i@ HIEHIAMTIEE
2 VETBE I » Sy R SR e 4
HRSIETE » SRR (E o

£ RERFEER  REERHEEEE - 145 - RBAEME TR EERE

B M ® o - A &’

(mm)

B OE B’ K

S

5
g N

A

RAEEME © 7.5~8.0mm

RSB NGBS © 7.0~7.5mm

Zoft
i

20~22cm

22~24cm

S
m

H

g

:Ht

—RARER » BB HAR NS

M  24~26cm

FE 1 26~28cm
RENERIRHERE X
(carina)3~4dem(FEEE
TR XA E)




EaAEPRERE

- EERENERERES ZHEELE
DTSR B NEHRE S R » DUR% o
(1) 75 BRI 485 1 > AT RSTRER R AR 488 ~ e,
PR ST ~ SRR EREN TR 2 ©
(QUEREBEBWRTE » PR PAERHHNE -
RS ~ RIPR SRR
BIEFEEEAT 2 ERBER » MSEITE
L2SEEREE(ARDS) ~ % ~ B2 ~ IR -
"~ BB B B 5 RIS E R (PEEP)K o
@ EREBNRERETE  IBESK - BEY
KRB ~ R T4 FEE o
(5) 1 FRIE M B A P SRR T » AUBEN ~ /KM ~ T
ISR RS ~ R IR o
(6) LB ~ MEHEHFE » MOBEREL %
BRI o -
(TBIERZS » AIESMB AT ~ BB~ R
B o
(14T » A AR S ~ FKE ~ fif
RS ~ k& o

b~ TRSEANFESETAEELE
HRFH LRI EBEGRENEES BE

B > FERCETELE SRR » T

REVEE © » (AEREIE LERRT R E

AR BB > DRI R LB & BEEER,

B o Wit » HERERAREN TREREE

(R4 o BIEMERERE » HE FAMRERY

R ?

B OREREEE > AT ~ B
HKEPRAZ (E ~ BRESRRRE R IFEE
BEEHT - 575 HIAER - SRR o

QEERRAREREEE » NHMHHRREENE

 HRERNE > LHEERWESE | BETHE
A » (ORISR, > MBS - RAMEE
SO SEMEBRET S PR AR ~ BIETA ~ AU
AHEEN S ERSHBER | DRSS (
Maxillofacia) B4 ; T &H& (Mandible)&#7 ; I
WHES > BHZE » ARAkER ~ BEEES AL Fr

Bl ISR ; BORHEAT DR aReT T o
SBSREAT ; BB T4 (Temporomandibular)
RIETTHEER B /BB ST (gag reflex)i@ER : B
BT » RS o

TEREH R B T I R AT »
HERORBRS  EETERGEERE > K
T A BB AR S B ferl o

A TRARERBEEEBRRAXHLR
UTHEBRENEE  URZEFRN o fF

FEEH LB BERIGES ©
FT= ~ B RE FEE (Translaryngeal) S157.5])
' & (Tracheostomy) i Lt 7 B SL R BL
1#EFERR S HISE » | 1LIRBEEERZEHNT
AEEARTIE » & 0 IIEEEN RS
BHEERY o - BEERAE » Rk
FIRES 2
| 2. TR BESHHEN | 2. MTRER EL SR
BERFCE o A BRI ©
3. B EBR R T
(Breathing work) ©
4. TR BRI EE o
5. G5B AE b IR S R M

EREBHIE » AMES R
fE(Laryngeal edema)

R ~ FY)E SRR < R PIREAE L R

iilio S

& 25 it 2h
1. E[RER RS EE: | 1 KRR »
RIS HHE © BRI A EE o
2. SVEOeERE » R | 2. KTk AW
e o JEE o
JIEEMEREE » R | 3RS HBENRE
FFE S5 © Hor-EHHE » MRE
LB ERRENEE | L~ REREERR
» HREES o Ho
5. RESHEE | 4. T 3%
6. AR REEE Z fE 0
Bartk: o 5. 5880 (K1)
zgﬁﬁﬂﬁﬁﬁﬁw e o
8. VAN R FT R R T
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£~ BORERFREERARERNFEMELZ

FA -~ BARENRRERORKERFREHEL &

B RL B RS
& i (7 B
LEERS B » 7 | 1LBEE RREARE
BN REGE - | TEH: - BERET ©
2 TSHEERMACR | 2. REEATTERRT
EREE » B | Ho
» BFRSHEA > BE | 3. ZiERBEHERIRZ
4BUNFETERE | fEkRik e
e 4 FEEATRER » il
JMEXREFRSER | BE~F 8- £
@ (palate) ~ CIRERERR
4 TR R BlREE | BIEE o
BERSIE » NEERR ~ | 5. FIRER S BB
St o EHIfERE:

BLEUGREE
& mi e Bl

| EERmRENHO > | LERT/ESEEER
AR EERIRE ~ ) s
g R ERETRTS
9 JEAEB I EE o 2 HEIER®A » 5
S ARAE BRIV | ERAEOw - &E -
&0 R |

S R BRETE o
AT IR o | 3. B B AR
5HMBHEROMFE | spmre it
mummapE | L LA
A A eE | RRR S HER
BYRERISGER | 4 5REeRE N R
ek o Lt : :
6 AR NIRY | B e
R | VPR - A
g KGR o
7. T EEIRD B

g%gfﬁ S| b xRt R
SRR AN | o

PSR AR »

ATRATE B BEER,

R » R,

R ISR P E

TRt

BIIRTE ~ BORRES

e o

Bt REBLEEFEHO

R~ RERBETAEBRENAFIE
REREEZ AHHE » ABHOBZH
E—-HARBERENER  FE - B 5H

S L S TRIBES AR E RO R I > thETAE

CBETHEBRRNEYT | SREDEELE

Bp A\ BAAYERRY) | EEAEES  MRA

BRI REA RS » SER TR o
ECHREEERECEN . TEREEET

WM RE » — RIS | HEESE

B (B DI ) » RS R ATIAE

g o QHFEEHT (kinking) » BRI HELTE

EHIBIO (B E) o (e R EISEs WA

[H%E o SAEBARERTREWH | REEE
B AR A BRI E SR | R LR R
TREWD > XEARGELESE  BTEER
&% A B NEDHIET ©

EIRERELIE - T2/ N > BEED
SRR » BETKEM R REES o B
24— T2/NE > BETHEGHRLAMYRL o
BE TS - BEE BB EENIAEEN
B BIEIL o SAEBAEL  BPTeEEE
SHERHE o SR B T AR >
TSR] 5 B A SR T B R o SR B
o B AT HIN B9 A DEEE AT /A o
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2 Motk
N
Y e o FXIRD
\ mE
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ritn ¥ / e o 5t
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 SNPTN

BA REABETHHEGESHIE

+ ~ RERE Z T E (Airway cuffs)
RENENRE » TEEIIERYEHET
BIATLSEE R RARMA » BaiERRE s BEE
BT ER EREI6E A o
TEINRERS] » SHRERE ~ 0T ~ 5
IRRENIRME SR REENGE o ERERES
555 mm Hgh¥ » €riBE FBMRE R o BEHFAF
18 mm Hglf » EEHFIRRH o HE 1 E30 mm
Hg i » E—SEEEIFEHIRZH > EA0
30 mm Hg &{# FSHEMREUN o KHREHRE

BERY R S /N EREERS 20 mm Hg 5 DIRZEH]
B 75 (endotest) W B R B HERFFE20 — 25 em H,O(
1 mm Hg=1.36 cm H,0) » & IR RRIEAS
FESR, » MER B RS o

EREEEAE > TABSEEANEEE
77 (Low volume high pressure) B2 . {EH AP
BE - FRESEHEOER o XBEAS 40 —
200 cm H,0 ° KR IEESBE » BRETSEE
FrefE A (B ) © (2)EARER ] (High volume low
pressure) R¥E | HEIE <25 cm H,0 » B
RE BRI EIE 0 HRl— 9B ERE (
&) °

RERZRER AR » BN ENEL
&> EHREEERKERREM » LLAESER
FER - E—ERMERKHKM Minimal Leak
Technique) HBEML.T. | HAFEEHEZHE
PR B » ¥ 5mlZY 10m] BoZest
> HESTHAT (Pilot tube) B » LB RITAFESR
ERW > MEHEBBHEARREE - FZ
RREHERK » EREERRR €5V HFHE
BRI » HEREF » HISER T B o HERWER
FEAPEAESBIRE » BRiEBRA KM
o FLHERMEFEAE (Minimal Occluding
Volume) HFHIHEE MOV | HAEhEKIED
TR B AL » FIRREMS—% smI=  10ml
228t » HESTRE (Pilot tube) B » £RERITA
HHEHRERT » TEREAREBENETHYRIE
FZESHRFRE IR » HE T EEERREE
DEHIREE » WS RR BB HEE
KRFRETIIRRERIL c EMERELETER
EHRNER  ERERE - R » EET
F  KMOVEMEAES A EERIRE -
At > HEFRIEEABZE A " Endotest y K
HEREL BT » (EB2FHNIEE - E=EEF|
FA I ERE I B R B ST HAfT - —REFER o

ERREEPRR S BEERE » QIR BT
FERARMERENE - — RS » RSB
HRAAEEEARERNRENERENERE
UIE » Bt » B ABEEHRE °
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HRARE
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BA R RIS RS AR
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My o R > IRIRH IR e R B AR
BEENSE - MEEA BN A TRENERLA
SRR - HEREIE R > TEEEER
HBRRS » EE R R o

ESE _
AR R IR B AT R th R 2R AR BT IE

RULESERER » EHRBGEH ©

2EEH

1. Stauffer J.L : Medical Management of the Air-
way. Clin. Chest Me d 1991;12:449~482

2. Latto 1.P. ; Difficulties in tracheal intubation.
Bailliere Tin dall, WB Saunders, 1985

3. Sharon L Day RRT, et al:Rapid Analysis of Ex-
haled CO, TO Assess Endotracheal Tube Place-
ment. RESPIRATIRY CARE 1992; 37: 1161 ~
1164 '

4R IR R RO R | R 79
F£BETTRBE M L 111~124

5.EE . _ERCEMERIRERE o BREE
AT » Bt 28374694 & 228~297

6. %5 ~ Bl | HlEfn S REERK L
HOFEF » ERIRBEE82ME | BE=128 HBAM
' 383~386

7. Roberts J.T. . Clinical Managment of the Air-
way, WB Saunder, 1994
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72002 FRBAFEAFZARRIL

72000 F REFFEAFZAL A 81

REME F 4

AR R B

— ~BIE

TR N TR S5 HEBE T » ZERPE
G — Frif B A R e RO SR T > Puritan-
Bennett ‘QFEHGhZ 7200 A% ( ) MREED
BAH i o B 4T B IR Ya AR AT R R it
FRE] 7200 FRTINEREE » FNET D T B
BRFVERIB R PR L% BT IR Y5 5
SGEE N BG T (5 P R, 25 B S I v »
HAERNEZRAFEOREHES  HBESETE
HERANBARBUERBE? EOFE? RE
KM ? ASTEE— ST o

— - e
A BRKS 7200 SR 005 55 5 e 5 T 9 3 e Al
» TEERBUNT & WP SREE2 A% 30 ~ 100PSIG
HEBRE SRR » KB EREERSIIRER
K ZERFEIEEE (Regulator) » IRERE10 PSIG
,180 L/minHIREE » 2 ViR Flow sensor(Q1T1
K Q2T2) MEE " HAIXNFILIM , (Proportional
solenoid valve assembly-PSOL) » £ PSOL1(£%.)
K PSOL2(ZER) < FE#% TR HLEES10~120 em H
0 * JiE 0~ 180 L/min BB A KB » R Main
FiowZlj BT ETHMESR, o
TESBINRETE > 7200 A5 WK S50 B 16
FMEHBE SR (Inspiration) BEEY » S EHTTH
BN 30 ERIZ L o FERSEIE (Platean) B

ik s A MREM

BRAE VAL | FHAR A RABUR R s AL
BisEHak | FHAT A — 5438655
BT 1 (07)3422121442061

RULE/NPB 10 L/imin BRREVEI MRS BIER o BRE

BER . EBNKEEHERRER S EERN

(Nebulizer solenoid)#E 3R H » #4410 PSIG ~ 10

L/min HYEE]DA/E FIES B 2R T e A S 98 o2 S0

° HEEBHREEHNETHERAT  FHi

HEREN R A ERBETZYE « THh

RBREFTFIERZRRER? IRBLE

HIESRIEE » AR ERIFior>60% » BhE SRR

HIRBRBRIR ( &H PSOL1 & O, Nebulizer

solenoid) ; R E M Froe< 60% » HgkHZe iRt

(B—) o Frld » 7200 %5 R B KBS M

FERIAMER » FEHMITEEL RO » HH,

ERBHMZ QR E TR BN ZHE o

EREENR » A8 10 L/min D EHE

BRI TR IE R RS BThAS » KR

REBHBLEEREOWME/R 10 L/min B »

RIS % o FRLIZEEREITER T » SRERE

Al i B0 T R SR B O S 2R [FI A el (

=)

(VTR (Square wave) © BRRIEBREAR
10 L/min ¥ » B REERMEREL » B
BFER SR (Plateau) o

(2R Wi B IE 3 (Descending ramp or Sine wave
) - BBEPEBRMTEREARLIO UninkF4
TEM » RSB E LR RIS o

IEBIIRE LGS | () EEENTE

REHE AR TR 305748 » BERISIEN G & 1k o

(IR 30 sTEMAKTETEBEE » THEZ—K

Nebulizer, enter 773 F BB o (3)¥ & Bk I 2 M

TN 28 T RAEE/E®E | (Minimum Oper-

ating Pressure) B} ( i Lot A RIEE S < 35
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10 psig nominal

0-101lpm
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=R NEBULIZER SAFETY VALVE
SOLENGID SOLENOID
"}3 % £ | i R2
X ) SAFETY VALVE
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SAFETY VALVE - 3
PILOT RESTRIGTOR
= =< =1
AU L

31052-012F
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B =~ 7200 % 7+ R B AR FEABEZRFARE
b (A& F A ik, (B) AR (C)R] & B IR

Main Flow WAk

BIO - TEK
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72002+ & FHRXAHFE

BICORE
Pulmonary
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B= - AXEE
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PSIG » BHEHEELE 1< 7.5 PSIG) » RIBBE
s » EEIRRREEARE o WHIRHE
Apnea VentjlationZDisconnect Ventilationf¥ » IE
BIURETE HENMZIE ©

=~ MR RERRERSE

FERETBRBRAZ 7200 SRR 2845 F g B
ISR » R 7200a ML 52 7E6H F
BRI TR o APRMEIE 1 7200a LIRSS
~ BIO — TEK Ventilator tester ~ BICORE
CP-100 Pulmonary Monitor ~ FER/NEIEE
#&K MiniOX [IEKMTES - HES B
7200a £ BIO-TEK Ventilator tester » {f
ZIEWENF o TER BVERRIT tester B EIEFIR
A/NEIEEEE BICORE /A2 CP-100 Pul-
monary Monitor > Fl[F MiniOX I& RS H7 %
o DRECFABRBITREAEBRS Man
Flow B2 ~ BBRETB AL ~ WK 50ml BSER
N EUR ISR, 100ml RER A BB SR EHR Y T
FHEREE (H=) - KRR EE S5
- WREASCEEREAE o WS EHANS
ROTEPEEFARESLKIE o FIR S REsER
EARR RS S B » #J#EEBICORE CP-
100 Pulmonary Monitor » DIA T HRBEESE
SRR  UERBRERFCHRER &
RABRERRTE 3 D EEERSERBE B o

FUFARF 72000 10K 28 2 FHRER EES A/C Mode
» HIRAH D 0.TL » MEIRREL : 1670/4 » RE,
Uik 50 L/min » HAYTHRS5E o BICORE fit
SRR RAEMEE 085 L » H- KSR AR
£50.92L o

BATRGFr3ZORE A Microsoft Excel 4.0 »
A F P SPSSHEa TR B T BRI T o

- FER

FIERBERRR— - £ c HFNEZS
- SRIREESETT BB > (I B RIS SR AR SR
SEERREHERBE (ZE © 045%+ 0.41%) B

— 35 —

B {5 P B R T AR (251 & 0.38% =+ 0.31%)
XERBESFER o TMHEAMERFSE Main
Folw IR EREE » HIERTEERDER
REBTR AR RS REE EETE NS o &
W AESRAF60%EF » Main FlowiR FTEIEZIH &
FRE > GRREPEEHEME (HE : -01~-
3.3) ; M/INPEEER 60% BT RIE R i ks
WEHIRE (HE © 1.0~5.6) » WEHF60%E =5
A RE -0

WOVEBE B R » EEBRAS TR
%%Wﬁ%@éﬁ?ﬁa’uzgﬁﬁﬂg ° RERRBELER
50mlff > BT SRS H AR » Rkt
80% A » HERBEKRR 60% S » SFEHEAE
FrieERIRERES TR @EE © 02~1.9) ; i/
EEER 60% R KT LB S RIS B E (FE : 0.6
~3.1) o hEFERAEBRERF (REE100m)E
REHSE(EE © -0.5~-3.0 0.9~4.4) 0

LGSR IERFE 7200 AT IR 2582 N R E
» REERBEAL60%E » HDERIERED
HEXREKIE » WSO EKAEHHIEABER
o EEREIRRACERETBOMY T > &
FHFEH Main Flow BRSO RIEERILEE R
B o RZTRRR o MELREHN B IREEE

[+]

R

8 PR {58 P PR BR BT A ARG T I B S
» HEFRIPFEN/NEES o BRFERN
BRHREEEEDEAMATITESE > B
PMIFEAEBHZFEIELE o FENNEIEES
AR TS EETEBREER LSYY
BRL > {E1EGE AR R R SRR B A 4
WEIER o MM IS IR HIEE B IR -
REH i LB RRER KT BE s
PO EESE g A R A0 > Al A S
ZERBEZIVE - HFERME » £RFEHIT
2% (4072005%% - Adult-Star ~ Evita--- Z5& A
W AR ) BNHEHNT B THREN (AT B R A
REEMEERBE o
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Fe— ~ T200a PRI 2508 IR B R 2 R THE R B (%)
BERE  EENE IEEFMain Flow  'EERDEAN  RR50mlk  IRFE100mIFF

95 95.0 94.9 95.1 94.7 94.4
90 90.5 89.4 90.5 89.8 89.5
85 85.1 82.8 85.6 84.5 83.9
80 80.1 77.3 80.0 79.3 g
75 75.3 727 75.1 74.1 73.2
70 70.0 66.5 70.1 68.5 67.8
65 66.5 61.7 65.8 63.1 62.0
60 61.0 65.6 59.7 60.6 64.4
55 55.8 60.8 55.8 58.1 58.6
50 50.7 55.3 50.6 52.8 53.7
45 45.5 48.9 45.5 47.2 47.1
40 40.4 43.1 40.5 41.6 42.1
35 35.3 37.3 35.4 35.6 36.5
30 30.3 31.8 30.5 30.7 31.5
25 25.3 26.0 25.5 25.6 25.9

=~ 7200a IR S I BRES SBEEHEBERENEMED !
MERE - EBERUE B Main Flow  'EEESOFAM  RRES0mlEE RS 100mIEF

95 0.0 —0.1 0.1 —03 —0.6
90 05 —36 05 —02 —0.5
85 0.1 —22 0.6 —05 -1.1
80 0.1 —2.7 0.0 —0.7 =19
75 0.3 —23 0.1 —0.9 —~18
70 0.0 —35 0.1 —-15 —22
88 =, 15 —33 0.8 -19 —3.0
60 1.0 5.6 —03 0.6 4.4
55 0.8 5.8 0.8 3.1 3.6
50 0.7 5.3 0.6 2.8 3.7
45 05 3.9 0.5 2.2 2.7
40 0.4 81 0.5 16 2.1
35 0.3 2.3 0.4 0.6 15
30 0.3 1.8 0.5 0.7 15

25 0.3 1.0 0.5 0.6 0.9
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RO RE BT PR IR 23 0E I B 2 SRR
» FAVEIBIEN 720072 FE0E 25 HETHIER, © &
RBEERNEH AR HE ARS8 EEBIEE -
RS AT AT e & E B R BT A S IS
FEMTRETSN » RS > 72005500
2B R AR LI o (S
[RF 7> Main Flow i HISS M SR ERIRBR EREC F
w02 M FTARIE » Fioz > 60%HF Main Flow & R &
EEEASRERERE ; EF o< 60% IR EEE
BT o o TR TR R S BRI B A R B s R
BEIFE > > 60%E HERKIFERME ; <60
% FRp S 22 SR AR YR HERE © AN Ar PR /E R e v

BEREFEREOHES R TERSHESAITEY
HER AR AR SR » A AT RER MR
BB A SRBE o It » £ BB ET
B AR 2 8 R SRS B L » 5 AT R
G AR R R o

(BE & 7200 5 Z5405E 7200, 7200a, 72004,
7200e,7200 specific-- 2 o )

2ERBH

Puritan-Bennett 7200 Series Ventilatory System
Service Manual. November, 1990
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REMRE F2

EEL &
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— ~ Bl

BB M R SRR AT S » B
MRENERAERO EEGERR - HERK
BT ERORAS RS EREER  (MeteredDose
Inhaler » f&§fE MDI) o HiEEEILHE ~ e ~
A5 EIERE Y o —RiE » MDIHRULE
Bi{ F S SR RS R AT SIAE o RE AR
VER(B GRS » SEINEITER » A6 TR
SOV T SR B8 M B SE M R R B o
BT MDISYEIFER RIEE 8 A R R B
- B RRERER -~ RS EY R IRy
% o BEHLBUESEANEVELTEEX
() MDI £ H (RRFRHRBEAT) o FEAIMLREA R &
T 7 A MDIE 5 M TERE T 12 Rt FE AR 2 1
HET o

R R FIR RS T REH WA
MDIH) /5% o S SEMMeER » ZEBA
$H4 MDI 2 IERERRIE 7 R 7 o IG5 2
BA %40 MDIE FRER » 9 KHE 50% H95R A
v TEREGE B MDI®? o T B RIS s SRS T R
9T AT TEAS ~ SRDUBO T E3E A B2 IE
R B R B B I AT A B I B AR o
SEAERBIAIRERE] » P WAT - M A R R
MR8 A B EHA MDI 2 TEREGE F /7 35 B AR AN
ST TR o A BA S 9 BRI

ik & A Edar

B4 3 6 B B n s A AL B 6
Bhesbak T HiET X ¥ — #3863
Bh#-E 3% 1 (07)3468110

ERMATHICHRAT o

E 7 B 780 PO BB R A B MDI 2 [ERE
2R > MMARMZ SURBER o WA et B4
R A BB - 5k MDIZ 34 77 R SR AR F
— AT R ERERRE o

=~ MBERTTE

AW R RS R R T AR B E BT X
CEBE AT B AC & > FB0RIZHF o TR
FEAERERG » SRR ERRFREMEHE
o fA834E4 H 23 HEl4 H 25 H A HEITIASE o Rk
BRI EENEE » R EEH/N@H23H)
SRR —(4H25H) LT o K43t BN
S=RFAE > BAMIHIBEHE—EF o

BB | ROVKARIEEZ A 2 BESE
SR P ST SR e T T B B T T 2R M B YA R R
2 o FIRABIEHRAFA R B IF AR
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REH REREL A TPRE R E - MR
PR ©

EREXREHEIAHRERFERT =
Tt~ SEABUK (G 0 10 ZFHEF) TR
HERIRSE A AT B o HoE AT RE R
V3% 8K 52 e T FE 38 ek B i B ©

1980 AEARLABR I ZE RS 045 Pl PR 25 50 B
ERE R B8 o SEERMIE I BOEEE Y
B B > BRI IR 4 bE N R B o HPH
HAPE R AT B A & 0 R — R R AT
F 100% Z &R ° :

R YRR BB ARRE - HILEFEA
FE Ry B BB B A RE 2 K 2
I 15 60% o HESR S S8 S 0] [E BERGE >
R NEXREY » B REREENS BE
s T RE SRR R B N e BRI RO RAT o B
EEARE N SRR TR SCREHT
FRRB B ©
2. BB IR ia B R S Eh Iz M ©
3. B B A R B W B K o
4 ERAICIAEEER
5. B4 B R

BERTE R AR EE A 8 — agonist TR
R E W RThRE » REMBBHHEREKE » |
B R R T EREHE IR E R EH A
FHEEHE o DLE BB AR/ NETE nebulizer AT
RERE RETRCHER » SCRE R R £
(R R R T E g (R AR O A B o

Mucolytic 34 #} & HUBCR IR BRE T
» A mucolytic BE¥ T 5 [ REIE 2B FH 738 » 2
SEREBIRATH B — agonistii(F ©

Theophylline 5z ipratropium bromide 7] {5 &%
PE £ M IR R BE R E R - (BRSNS
BB H] ©

WP EEY) (mucokinetic agents) » —fiZE "



FREF ARG RN AR — 4=

HESIBD I AL IR MHE R U BEY) . » (mucolytic WK
agents) HHEAE# mucopolysaccharides ~ DNAE, {EEZFEIRZ 24— expectorants
Al AFRE 2 3R o 3% 3 R B Mucokinetic 3 IEEMEZES

Vs 24E o (c)BHE X B & -2 T ¥ M (viscosity)- - -mucolysis
HBREBZ S5 (dl) R K X2 1B T -2 WR% BfiH M (adhesiveness)
@IEINABEZRE
ﬁ"_:- ~ HﬁMucokinetic%%EﬁZ%%‘ﬁ[
% i E #
Bronchomucotropic E B E A SR IR RS LU g s
Bronchorrheic ﬂﬁF%%‘WJﬁEE%EEE@E@ » DU b FRE kS S

Ciliary excitation
Detergent
Diluent
Expectorant
Fluidifier
Hygrating agent
Liquifier
Mucoactive
Mucoevacuant
Mucokinetic
Mucolytic
Mucomodifying
Mucorecgulator
Mucosecretolytic
Mucospissic
Secratolytic
Surface active agent
Surfactant
Tensioactive

Wetting agent

B S LI GG EN

ARG LIRS R BB

REEERE T 7K ARG MR

RS E P S SR R DU RS RAO 4300
RS R AR B B

REBEK D HEEANPECE SRS 559)

[Elmucolytic

AERFIRIE RIS > SIS R B2
HER BB PR H AL 2

FITH RESKCE R bk S B IS U o By
REsMEglycoprotein » HAEHE ~ DNAREA AN TB/NIFor 497
[Emucoactive

HES AR SRS IEHA L& RS

[Elfluidifier

5 R R REE

[ fluidifier

A RO R R < 25

#I9 Type 11 alveolar coll SN s

6] detergent

[&] detergent
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() HWINBBREZRE
AR E & KA
FFRPRE K 7k > T R E A
KZE SR (water vapour) E/KFE (aerosol) » 7R
HE A NEE KD » BUEMES MK
7 ( BIREH G EERK) - REZHE
K FERE ©
Hydrating agents and diluents : Bland
aerosol
1. Bland aerosol/@fE7/K X saline °
2. Hydration £ 7Kk 53 F- 1A mucousZ muco-
protein matrix/1 ©
3. Dilution B LK B EES M K Bl RERE W18
5358 o
4. BEEZKGLHEEAY (EEAZER
90—95%) ©
5. ARG Z R ©
6. Inhaled aerosol¥f mucokinetic THEH R
» HEDZW, ~ bronchospasm ZEI{EF °
7. Mist by vaporizer, Kettle showeri”
IECE R © :
8. Hypertonic solution EfPRA AR EH AR
ko
BARHEST SRE PR T
X RERZ B EA R E » AR
EIRE R ( bronchial gland stimulators
) EIBEREVAR I Y B IR » BFRRE
BURESED) o HIEEYSABR  bronchomu-
cotropic agents B(FESS expectorants » H
ZEEMR AR R A » 2800 T 28

(a) HFEMREATEZEY](Vagal stimulants)
Ammonium Chloride(NH4CL)
Guaiacol(Kingtussin, Cousorin)

Glyceryl Guaiacolate (Guaifenesin,
Robintussin, Hustosil )

(b) EEFRECSCREREY

Potassium iodide(KI)

Brombhexine (Bisolven, Exsolvon)

(a) Ambroxol (Mucosolvan)
Expectorant .
1./EFf## . & gastropulmonary mucokinetic
vagal reflex » FIBHIRIE B IR ZHTR
HAE TR AR/ CNS Z IEH: ~ B2
E mucokinesis 2 HE FF HH 2K 4 AR VE A

5 [ RE IR BRI ©
CEREBEL':UM PONS
= 4

“"Mucokinetic center”_Sitey
{posiulated)

MEDULLA

MUCOKINESIS
Elterent arm of vagm
reflex to ung.
activated oy
sucemetc o8

af drug \

3astne recadtons
sumulates Sy eTaNc
2rugs. €5 -CRCIC SYrUD.
glands g ohood Fvcerd guaacoute
* Oy vagai alterents or Oy stream of oraty guaienasn), Oc:CeL,
circylatng rug in the ingested arugs
tlooa stream -

~—

AcHTyICysieng. a1

2. IR % Y ~ BIAKHR IR 2K o
(1)#1t8% (Ammonium Chloride)
f4bek eIy HE " gastropul-
monary mucokinetic vagal reflex | & S
{ER °
{2)Guaifenesin
a.GuaiacolZ HHEE (glyceryl guaiacolate)Hll
5 Guaifenesin » Z<#1% FJ:Z Robintussin
~ Hustosil ~ Sputant&& KA » H
BT .

OCH;—CHOH—CH,0H
_-OCH,
i

Fig 3. Guaifenesin.
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b./EFEEEIREEH " gastropulmonary mu-
cokinetic vagal reflex |, ° KB » &
R0~ IEHZ BIFERSY » BHM/IMEZ
FETIREE R > HERZEE » DL
TERABERE -
c.T%=1hr
d.EERTIZEL R | BFDARYHEREE
R EEY) o
e BIfER @ L ~ TEH: ~ SBET] S [# drows-
iness ©
B K &
OFRARZ 12 BEZ/N% > 200-400mg
q4h (total dose< 2400mg/day )
@6—125%/N %% » 100—200mg g4h (total
dose<<1200mg/day )
®2—65/N%> 50 — 100mg q4h
(total dose < 600mg/day )
@EBTEaRRER
(bYf{ L, # (Potassium Iodide)

B RRALRERWMITZ EHEEY » &
HI{E P A PR T SR S SR R - R
JREBE " gastropulmonary mucokinetic  va-

‘gal reflex | Z3) o IREEMERHE  (mucol-
ysis) ~ (REMEBETIRIALREZER » RLE
R RERT » FRESER o

EREIER » SERHRE RS TE ; &
PRI E B » NEEIIRA ; SRR B R
RRIHEE » SR RBRINAERALIE © BRER R I ReR]
AR S0 » BRI ~ BT REX ; Rl
Hoe¥y i HADBBUE », BT B e
RETHH o WHINBBUR A ~ BZEREILFA ~ H

ARBRRERE > HEDIRSE -

(o) {REMEZES
FERSRERRE - S48 ~ Bee ~ SRR
FHF > BB ER AR o S 5 B
e EE » B EES YT o
TIodide :
1 PR

IR » SEBEIEE » mucolyticlE
F > SRR EH
(1)Inorganic iodide :
a. | LAKLZ BV 8 F B R 5 B o SSKIES
—IEW ~ R WERE SR o
b. B ARBCR B ©
cEIfEM :
(DMetalic taste
@5 |#&hyperthyroidism
@5 [ Acne
@Ztm1#E A
dEBEHE
DSSKI& 1gm Kl/ml
@HA 800 — 600mg B B/KER ZRER
WHX#ET » —R70EEHE 12 Ko
QIR ANPEIET ©
(2) Organic iodide
a.Bfl I lodinated glycerol
b. B PR3 B
c.EIfEM :
thyroid gIand BK » acute parotitis & A]
Ecarcinogenesis ©
d BB &
DY £ solution ~ tablet B, elixir
@5% solution 20 drops Qid. (1 drop :
3mg organidine)
. 2# tid (4# =30 mg)
1.2% elixir—3% AL Qid
QNI E R E

GI irritation. skin rash. allergy.

© MERBE I .
a. 1% mucoprotein 2 disulfide bonds:Z Z% (
Thio compounds)
Acetyleysteine(Respaire, Mucomyst)
2-Mercaptoethane sulfonate (Mesna, Mistabron)
S-carboxymethyl cysteine(Groovy)
b.Z& H 53 f# B2 5% Deoxyribonuclease(Dornase)
Thio compounds Z#| F sulhydryl group(-
SH) UIEi#52E H (mucoprotein) 27 HE77 5 (



— 52 — =Rm#E 83412A

disulfide bonds) 2 2 o FEREE FDA
W] 2 ME—BEY) B acet yleysteine, [EETE
EX I 2-Mercap-toethane sodium sulfonate
(Mesna, Mistabron)§2
S-carboxy-methyleysteineZ/RELEF ©

Mucolytics
N-Acetylcysteine(NAC)

OHEE O IRE KRR » BEMRE » DAk 5
/N I AR I B T o

OfF P
NACH| A H sulfhydryl group¥mucopro-
teinZ BEFHE (disulfide bond){'F F i i &
W RN T R R R T B T

]

Fig 4. N-acetylcysteine and action.

Sulthydryl

H H O
group ) 1.
n—?—n H—?—-?—c~ou
gon 11 .
sI HS—C—C—C—OH +|1 H ©
‘| + Disutfide + 2 H N—C—CH; — + S H O
s bond [ [ |
| i H—C—C—C—0OH
A—GC—A | [
) N-acatylcystaine s H N—C—CH,
Interconnected | ! g
glycoprolein A—GC—A H
molecules
QER ARG
@ IfEA :
a.Bronchospasm

b.Mild nausea and stomatitis
®H AMzh
a. J59% acetaminophen overdose * FiF
FEACTHRFA 10 /NRFAGER ©
b. {558 ¥ 5T oxidant stress, I 7548 EHIE AN
plasma}; BALZ glutathion& & ©

®preparation and dosage
2.10% 2-20 c.c.B¢20% 1-10 c.c. q.2-6.h. for
nebulization °
b.—f20% 3-5 m1E¢10% 6-10 ml tid or
gid °
¢.10-20% q L h.E#FHETF

Secondary mucokinetic agent

a.Adrenergic agent
« -adrenergic agonist(e.g. phenylephrine)
TG HNARAE ST ~ LREWR - MEEE
R

b.Anti muscarinic agent
Atropine AT YA Z8 RIEE NS0 » B yml ek
EIEETT ©
Ipratropium bromide FJRERNEIRD HETE
7 o & b

c. Methylxanthine
O RE B
QREWR

d. Hl receptor antagonist
B anticholinergic action R FHHEHIHEE

e. Corticosteroid -

f. Anti infection

A~ 185

B -agonist H B AR IIERFRER
% BT REFROTER » EEHPRED
ULTEBREBRAIARA © B -agonist DUE B AK]
fe 8 LY F /NA B nebulizer B A8 H% o

IR S A A 7 Y ok = B ER IR SE S I ) 2
B SHREH B AR R E T FE R E TSRS ©

Cystic fibrosis X f% mucovisidosis FE[ thick
mucous disease Bl R ZK o HBumHEBLED
REFZPHZES [ o FFR EIRE BLAMEHEE
Z DNA o F| B EH < Hiif B aTE o 88E A
2 DNA ase ERER R LEYREGE » TRHESR
Hcystic fibrosis B » (HHFLTEC KB o



st stk 2 R Ak

Amiloride R—E 0] {RIZHTHE T2 F| R A »
RN _E FZ A A Na*channel R [H; 05 38 BT £55 7k
73 > TN 5k » ERTthfeEg R L6
}Eﬁ o
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VAPSV(ZARPRZER 1 ia‘%i@ﬁ’i)
— — R R ALA B IR E R F K

353 g :Marcelo Britto Passos Amato, M.D.;Carmen Silvia Valente Barbas, M.D.;
Jorge Bonassa; Paulo Hilaria Nascimento Saldiva, M.D.;
Walter Araujo Zin, M.D.; and Carlos Roberto Ribeiro de Carvalho, M.D.
Chest 1992;102:1225-34
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&

sy K & 4t ¥ 9709 @ £ X -volume assured pressure support ventilation(VAPSV)F#g 47
69 B8 R 4E o VAPSY 46 B 1 £ 4l 5 (PSV)Fotd 4oy A MR8 RL(VAV) o A dliBh /s 4l @ g0k » TR E
AR SRR 0 I FERE AL VAV B LA9EOR A B o REAMEL e PSV o VAPSY ST/REE A6 2 40 5%
AFEFABREHRAETH (V1) o AALMEEMFREFARF) &5 AL A VAVE VAPSY m4Ediprid g, o
BANBRAFTBRY-BFEEM  EAFERZIBRSPEIENFRAYIE)RRABRLERH(AE
REA-Po.1)4& VAPSY B¥RBAF R o R EHB A EHARA(P 0.00DE AWM » AL ER i
- & 73 % 15 (PEAK TRACHEAL PRESSURE)F » =T K&k 60% vA L&A & #F o W A ¥R £ AT OV/T) » #)
£ (VD) Fo 8y FE 7814 1% 3L (DYNAMIC COMPLIANCE) » ZEVAPSV 34 8538 3038 Av » /0 9R 4 M 475 C INSPIRATORY
IMPEDANCE) 8] F B o 2555 A% INTRINSIC PEEP 8% » VAPSV & sk 4%t 6945 25T 3% » INTRINSIC PEEP o
B R X ek AR REI AL 0 KIVRAVAPSY R —MEAREMBEN IBHBAFTE ) AT HRes
WARER RAKRE LAV » VAPSVT AR BAN TR LR EEM T REBRARBISMY T H o

EEY I ¥
T e

B A% 90 B8 R R AR R R 2R A (ERABRANBLRS RHKREGR

AEMFREBARALE KPAR % >

ﬁ%m@ﬁ*’fﬁm{muﬁ*]i r & T
R > ANCEAARSZIBRARE£E
MAARRERY » BHAHARERARALE
WHBRAETK R LT E A (F
ANFRB R ZHERAARABAZIR
FALA P I IR RAEZ Rk Ik F

R) S WBRARTREL RERATH
MM ER > ETRIERBAILEHRZ
HRANE » EEFHATRIAZE S
PR o M LRBERSE
Bl iARSGHER AR ERERSHER
MR T XA HEERMAAH LG
R R AL AERARAKL

WAL Rk

BAFR: BERBOGAMRLF
WEIHE: S TIELBSAIRTIEZ]
& FE: (02)7596668

FRBAFTECHF LR FARK
AR BEmALZGRA) - #HARF
BRABATHRETERMAEAR S AT H
L — B RIEFRER A e > T
LR E Ao R 4R K9 Bk o
ROZFHBRE-FEEFRER B
BB RN ERAIE X H o FRE
R BRAKES » PSV T4t F VAVAR
FTHMAEHE > RERA R L
2R AMA G & Ko BRERA K
ERNRBAELERANAI SBZBA
HEEKR D PSY BEREBERBEAMNE A
BZARABRBAART oL 253
HRHAFKRKERBRANEE T
FhTEZ Zﬁﬂi%kﬂﬁ%ﬁ&ﬁi
BB A B BAESRTRERL R
AfiJﬂPSV LA EBAR %%
BIABHEBRER TS o
& R VAV FoPSY &8 » K14



VAPSY EMRERA XHER

4 TPSV Fuik VAV &9 zhét » BB T —
BUHRABRLG: EHRRER) 258
£ (Volume Assured Pressure Support
Ventilation, VAPSV) » 3& &y PSV 324”7
B K, % ¥ (INSPIRATORY SUPPORT)” #=”
B & R & % 1k (FREE INSPIRATORY FLOW
) R Y mALVA PR A A Z bR B
» RGPSV AR RE—FRHA
BYTRERARFIFALZZZINA
A 0 VA F R Ak FIPSY BF AT B
AR HREBIARHEEGEER L B
BARBRERHGH - RREFHLMLEFR
FBym A AVAPSY #&esin b EE k4 R
s AR $FVAPSY sz VAVABARLFME ~ &
RAESW -~ FRESAFEFoRm AT
Ry Z LR o

S, A
1. VAPSV ##

VAPSV A A LTH BT E— AWK
ABRER > LR RH - HBRRERE
TRAFIBBRIZIHAEE R

RAEST B ARAMHBAZE

TR —aB T FMRAR(HR
KRR FEREBZBA LS V&%
HEEZHR(THKX 10-120 L/min) o
7 — &8 % & # 7k (DEMAND FLOW) » &
MR AL RIR) » ARG Tas%
ZREARAEPS, THE 0-50 cm H20):
o MARFAXLPS MMAHERA Z MY A
£ LRBTHE200 L/mink £ » il
IR T H LR 0

B R EHE A 0 Bk
CRNES A EHHAXYPNATH
s 3% & A R A Y15 (inspiratory pause
) R BIAAMBRA L HRBREH
BBR o BFRALEYEEH M TR0
QRGNS IF R o

B-—RHEZERARY > —REA
A 3% % VAPSVi£ » 36 vAMIDAZOLAM 4% Bk i
SEERTE > AEREHE R R
A ZLAB R 1% o

OB A Sk A I 2 R A M
SAGRHE—FHHTA > BILHKE

FLOW

P

VOLUME

TIME

B— ~ & A4 A VAPSV » 3 vAMIDA-
ZOLAMAS AFBR 24t 2 36 He 388k kA » 2 5
s BTSN B A E B h AT (E
Ptr BH F » RA 0 & REH Sy
T fF4e) o pbiE R bk ¥ % ik (DEMAND
FLOW » #¢ PSHL &) & Bl & (G FLOV 4%
EREFE T fF42) » BIBEM » 34 X0y &
& Rk (CEBF o R & (s sars
w)o Bk AF— A EKT > F
RARRRSURBRH ALK > df
& PSVIRSBEMIA PR A RN (AR E
FBETHE) 2R » HoEHA PSVR
BT BEig(CHEeLB YRR A
RETHR > ABFLARTHBRAEH
L (A —EEH LN 48 2
AT ERTHE > CFHEMAE; £
Z %% 01582 RAH1% > GPSEEHH
) BT —EEY > gARHARLE
mCFARBEF > RRXREMRGHAEH(A

OB ARBETAL A EM > HHCF

BUREEFARHL IR EFTHEE
CE RANMERAINBHATHI R
BAE Ak o JEFE » JEVAPSVi ik wh4g ¥ CF
HEREBTA"AMR > AEHGAER
AEEETEVEH o BIRAVAVEF »
A BICFARAFER R ER A% E
WMo REFHRE » 128 18 2EBVAV
BRFeOEE s AR LTS E B
B& > F5E %A
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BEER BRI KPR o
FEVAPSY 843 R 484 T (GE4 K KA
b FHmABE): BRAAR(FHK)

Table 1—Characteristics of the Patients Included in the
Study (Data Collected 3 to 6 h Previously to the Study

Measurements) ) i i
25 L/min ) » PS B A& Z VAV (R &
Patient/Sex/ Weight, £ PaO/ PEEP, ik 50 L/min) BLB S EiEE K |
Age, yr kg Diagnosis Flo, cm H,0 )
Z2 cm He0 > RAEF 0.154 » bk
YM/31 63 ARDS-sepsis 145 10 s
2/F/24 65 Alveolar hemorrhage 112 15 23k VAV '"J}i o
JFM3T 49 Status asthmaticus 283 S EERBEBYIBERIL » B ARR
4/F/54 55 COPDd pensation 246 10 ; :
5/M/46 82 ARDS-s::s(:;n Tl 10 4% (diazepam > 0.4 mg/kg ; #=fen-
6/M/60 59 COII;? decompensation 2;2 1:; tanyl » 5 ug/k-g) Fo ik B (pancuronium
AR ¥ i 2 » -
g//f;ﬁg i; ARDS»E:;;;H o 162 14 bromide » 0.16mg/kg) » K&k A #KE A

FVAPSY — &% ZeH m 54 GESHT
).

BEH KB R AR EIN M o K
TIPS £ K M4 (PS=0 cm H20) » %)
HFRBHGE - REAEHFRSE —
o ARRMIARAE FRE o

2. ”RAA

FEEANETRBABRNE
PekoR EBm A 0 R — AR AER 64
Bl o MARALERESH NGB+
28 E > B P & (acidosis) oA F
1 (hypoxemia) BL % ° T A /A IA RN
2 8.5 mm HREZAFTAEHET LM
) B e o) 23538 A, ©

3. BFEAER

R EEREBEEAREEONE
s AL R IRASEW ARE » &
R AOR A6 VAV Ao VAPSY 36 #% 440
S AE—BREAKTHHREFESR
BiE o HRMEBRAR —EAI00% £
EEHFRBIEF > PFAH B AL
4 PEEP 44 o

£ VAV 89+ R B 4 HhZ T2 T

10 ml/Kg 9 BAR B ; RAAR(F A
#%) 50 L/min; 0.15# 89 R R 1% | &
A BZZ0.5 cm H20 ; R REFR | ¢
RABAZBER(EWMA)EFRASE
KRR B FR B o AT RBAE

MAER > BRAEHE 28 BAEH 10 -
ml/kg » =#98 k¥ 6 B/min(# & & % in-
trinsic PEEP) » R A AR B #1038 mZE
120 L/min RFVARGF S — 4B F4E o

4. EfEHkE

55— Bdih Bh 3@ R e 58 4] 3l A
R BeL AR BRABRRA(HY
BB F)FRER A (Pes) 8123k &
wRoR 35 A% SR h R BRI o HEEah Ak A
RAULRB EHLHFZ » —FEAFR
BMBNARERBASERER/E 7
— R BB A X E T ABAFERE
Ao FRBEHEASRA o LHE R
Bt F i ik 4 A0~40 cm H20 # PEEP
b SAVEMBMMAR  EFRFTFE
B F AR IE B HP2T04E B 44k 55 49
B FAMLLE s BREZABSZT—UR

EMEmABRY » RER AR
B B 1245 A -Bis ik
£ oA 200 Hzey3E Rk » EBEF AT
FEAZ o IR A B A A ARIE B MB AN
o R o

Bt R BHEASHATHEINAETRN
TR REFYRS A EGERERGE
o sLEAMET A H BRI H AR KL
BIAEAT IR AT A A QB A » AR AR
R RIS THERER S &
HEPr) c ARHAR PRI EESAL
PR ARG R(RE AR BARA XS
BMERALE2) MRORSATRAF
B 2eh 42 8 AT 3 AR SLAE ST A BIES



VAPSY G ERI XFER

VAV

VAPSYV

B2.% =5k A8V(L/min) . PtrCcm H20)#=Pes(cm H20)i4: B » B TR e fid
FLE o AEPIrAK" BB RERN » R AFTRFHIREGF(LEM FE Do BF
W B ZARIEAVAPSV G B AR L B 2308k e B o dy A A VAPSY F A7 43 2] 2 VTAB i 3%
EAE > KT EHFAEPSR A o MiBAE 7T Bl K5 4 A VAPSV T E KPtrdfa m B & i
£ 2 VT4 VAPSVA L% A% intrinsic PEEP( & B PEEP/ & £ VAPSV %74 > Pest9 /&R £)
#23.5 cm HoOM £8 cm H20 » % HPTPb(FA % -4 K R AF 4R 9PTPb) 421 .2 cm HoO £
9.1 cm H20 o 42 & VAPSV ¥ ¢4 if sk 144k & (£ VAPSV.A110 L/min, VAVAT5 L/min)Ptr
M AP R BA M F M (#43 cm Ho0™ 235 cm H20) o dy A £ VAPSVES: » PtrigH # a4 &
BREBLRLT » BRRMEGBAFBREOE FESEMSE > VAVBIEETEHLARE
W (AT SR P46 ) o £ VAPSV P Ptrig # #21% 4 PSVIE ¥ if 2] 44 R #7154 89 (plateau) 541 »
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Table 2— Respiratory Variables Measured during

VAV and VAPSV*

VAV VAPSV p Value
V1, L 0.59 (%.16) 0.72 (+.23) <0.02
f, min-? 23.5 (%£7.1) 21.1 (=%8.5) NS
Ve, L 13.6 (£4.1) 14.2 (%5.1) NS
T, s 0.79 (+.12) 076 (+.15) NS
VI/T1, Lmin 46.0 (=8.4) 59.6 (£10.2) <0.01
PPtr, em H,0 34.9°(x11.7) 33.0 (x11.6) NS
Cdyn,rs, ml/em H,0  23.8 (+9.2) 31.0 (x16.1) <0.05
Irs, cm H,O/Less—1 46.7 (£15.3) 35.3 (x19.9) <0.01
"WOB/L, joules/L 0.99 (+1.23) 0.53 (x0.48) <0.03
WOB/min, joules/min ~ 12.9 (£10.5) 7.8 (%6.5) <0.05
PTPb, cm H,Os 6.91 (+£3.63) 3.31 (+2.83) <0.05
PO.1tr, em H,O 49 (+36) 2.8 (x2.1) <0.05
PO0.les, em H,0 5.0 (x4.9 2.5 (x2.00 <0.10
Pa0,, mm Hg 187 (x63) 214 (=x57) NS
PaCO,, mm Hg 41.4 (£6.7) 38.9 (x8.1) NS

*VAV = volume-assisted mechanical ventilation; VAPSV =volume-
assured pressure support ventilation. See text for remaining
abbreviation expansions.
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B MTRYEEZBTFN » ARERZS
i o BEERREAL » HERHEEY » TH—4&
AR BCRER R EMELIETERE » B
HENIETEE o BB NETRETSES
REFEST - MEREENERT » Hiriepas
EEOBE o B EIEESEBERTHRE0
;ﬁ °

—RRTE » &% ~ SRR - SE - BE
FERRNBERR TR RIERERELE N o
MOMAMAFEY » REEES » EEERLE
PER B TTRES E HIR T TR RELES o B
KL AT BREHOEE » MiREzk
SERENITFEERS » AR & 2R THR ST a2
ERBEZRERES - BE R 14 B LHyEL
FROUESARBROAE L » THESRRE
EE—ERENRELES » BEERERREA
HREE EHE o

= AR T T R E 00

TELXERR R E AN RS » RS
BIEREENIRAREE AT SHS
R MARKE ~ WRERSMTERS o B ST
HRBHETENER » KENREESE S
BHBE o UTRMEUHENEEREN=E
BRI A 4 Y AR B A B O

1L AREEENNBRADER T EEIERYE
RETIER ? B S R TR BT
52?

2. EHFERIIERBEER » BRELTY
HEBRRSBRYERRBATE? [FFR
PR IGR ] R—RATBC L SIEE BT 2

3. NP R R RS S
tHEERR ?

AR ER S AR RS 010

75 8 B BRI A W AR D S BT )
HIRER T ESBIEL o BRRES L2
REH > BEEANRESE—RERAETREL
TIHIRNIEH fEBM MR SR » TEA0f s
TETERE—PERTIGHT o ot » that Ry 4
EERTRE H AR KPR L 1985 F £ 2N
T EEBEE Conroy REIMIB S B St o2t



— 76 — =RE# 835124

x— SR REEFFA
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4 . BUEIRAY (Veracity)
REANBHREERENE
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T B IE IR HE A G RAVMER - TUBKE BRIk
FIFRBERENERRER » AREEBENR
REOVAR c BRMEZ » TaminBBE [HEHE
ERUBIRFRE RETIIEC] X [EHEERR
THEEE  ERFEC) " RERBERFEREREN
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FRIETT (closed-chest cardiac massage) o Hif%
12 1966 £E » 5B National Acadamy of Sci-
ences-National Research Council IEXZ##Z
ERESHT B AHR SR AR LT LR CPR Y
297 o B e » CPR Z i #1412 (5 H P BASEIR B Y
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B ER TREEHIIGREREE
5. AT £ ME R R E R MK HA7R B PR IRIR1H - LA
B E— 2 BRBETEm DNR o
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THARESRT TSRS :

1. B REMEF (Medical futility)

2. £ dndnE ARZERE (Poor quality of life)

. EERERESINRBIER CPR K

HpE 3ENEMNREREAXE KRB
43 o AT ERE AT =3B hLAR ©
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M - & wFE% (Living will) B AL
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01983 & MRS 2 £ BT TR ESRTEA
ERHIE—M o Hik » B INREESE BEIES o
E 191 £/1k » 2EEH 31 MIrH SRR
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Z—RHBIAREAN DNR ISR » KEAR
kS B R R AR EARSE » 84T
DNR » ML SRR B4 o
BE—7E » BREIABASIEAESR
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IEZNER o ik RE KRG 2 B Medicare &
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EBE (Nursing facilities) % 2 8 LU 8 [ & %
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Abstract

The obese patients undergoing upper abdominal
surgery are at particularly high risk to develop
postoperative pulmonary complications, and hy-
poxemia is one of the most common ones re-
ported. During the initial postoperative period,
they are often advised to maintain a semisitting
position to optimize oxygenation. Although chest
physical therapy usually avoids a Trendelenburg
position, no published data indicate this posi-
tion as being able to induce desaturation in
obese patients following upper abdominal
surgery. We studied fifteen adult obese patients
without cardiopulmonary disease undergoing
upper abdominal surgery. All patients were test-
ed for 5 minutes during the first 3 postoperative
days in each of 3 positions: semisitting, bed-flat
lateral decubitus, and 15° of Trendelenburg
lateral decubitus positons. A statistically’ signifi-
cant difference in oxygen saturation related to
- position was found only on the first postopera-
tive day between semisitting and bed-flat lateral
decubitus positions. The difference in mean
Sa0, value between these 2 positions, however,
was only 0.88%; and no significant correlation
between the magnitude of obesity and the mean
Sa0, difference was found. Although arterial
oxygen saturation demonstrated statistically sig-
nificant daily improvement during the first 3
postoperative days, the mean SaQ,values for
any 2 consecutive days differed by less than
0.78%. Thus, in obese patients following upper
abdominal surgery, 15° of Trendelenburg lateral
decubitus and bed-flat lateral decubitus posi-
tions do not induce clinically significant desatu-
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ration and can be used if necessary and appro-
priate. In obese patients with borderline oxy-
genation, supplemental oxygen used postopera-
tively can maintain adequate oxygenation and
allow aggressive positioming.

Keywords: drainage, postural — — obesity — — oxy-’
gen — — postoperative care

Introduction

Obese palients'undergoing upper abdominal
surgery are at particularly high risk to develop post-
operative pulmonary complications [1-4) for the pos-
sible reasons of marked diaphragmatic dysfunction
following surgery [5,6] or the mechanical disadvan-
tage of obesity [7,8]. Hypoxemia, the most common
complication reported in such patients [9-11], may
reach dangerous levels one to four days after opera-
tion [11]. A significant decrease in arterial oxygen
tension (PaO, ) and oxygen saturation (SaO,) has
been reported when the individuals change from
semisitting to supine positon in the first and second
days after operation [3]. A significant reduction in
mean Pa0; has also been noted when morbidly obese
patients change from the supine to a 15° head-down
position during the operation [12]. )

Currently most obese upper abdominal surgical
patients, especially the morbidly obese ones, are ad-
vised to maintain the semisitting position during the
initial postoperative period as a therapeutic adjunct
to optimize oxygenation [8,13]. The chest physical
therapy techniques of postural drainage and position-
ing with abdominal support are also frequently used
in this population to drain secretions, maximize venti-
latory mechanics, and optimize ventilation-perfusion
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matching (V/Q). The use of the Trendelenburg posi-
tion during therapy has been questioned, for concern
of hypoxemia as well as pain, ventilatory mechanics
(compression on the diaphragm with the large ab-
domen) and the patient’s tolerance. A modified posi-
tion such as the swimmer’s or sidelying bed-flat posi-
tion is often substituted. Modified postural drainage,
_although beneficial, may be less effective in secretion
clearance than the Trendelenburg position. Further-
more, despite the concerns with the Trendelenburg
position, the literature contains no concrete evidence
that it induces desaturation im obese patients follow-
ing upper abdominal surgery.

The purpose of this study is to evaluate whether
change from the semisitting position (head of bed el-
evated 45° ) to bed-flat lateral decubitus position
and to 15° of Trendelenburg in the lateral decubitus
position will alter Sa0, in obese patients during the
first three postoperative days following upper abdom-
inal surgery.

Materials and Methods

Subjects

Twenty-two adult obese patients, undergoing up-
per abdominal surgical procedures at the Mas-
sachusetts General Hospital during a 2-month period,
consented to participate in the study. Obesity was de-
fined as weight exceeding the ideal weight by 20% or
more for a given height [14]. Subject were excluded
preoperatively if they were found to have any of the
following: respiratory insufficiency related to obesity
(including sleep apnea syndrome and obesity hy-
poventilation syndrome), obstructive pulmonary dis-
ease (FEV1/FVC <70%), history of chronic cough,
thoracic surgery, cardiac disease with surgical history,
chronic or acute oxygen (02) therapy, or hyperbiliru-
binemia. Subjects were excluded postoperatively if
they were still intubated, remained in the intensive
care unit, or refused to participate. Of the 22 subjects
initially accepted into the study, seven dropped out
postoperatively for the following reasons: five refused
the position-change protocol with complaints of pain,
nausea, or headache; one was discharged early on
day three before the measurement could be taken;
and one had poor peripheral perfusion and could not
be monitored by the pulse oximeter. Physical and
clinical characteristics of the 15 subjects who partici-
pated are given in Table 1. The mean age was 48
years (range 18-73 years), the mean percentage of
ideal body weight (IBW) was 151% (range 125-
236%), and the mean duration of anesthesia was 187
minutes (range 50-500 minutes).

Instruments
The pulmonary function data used to determine

eligibility for participation in the study were obtained

with the Vanguard DS 512 Pre-programed PFT com-
puter (Life Support Equipment Co., Woburn, MA).
The SaOz was measured with the Ohmeda Biox 3700
Pulse Oximeter using the finger probe (Ohmeda Co.,
Boulder, CO). The reliability and validity of both in-
struments have previously been demonstrated [15,17).
Procedures were performed as described. in the in-
strument procedure manuals [15,18].

Procedures |

Seven of the fifteen subjects were recruited pre-
operatively to have Sa0, recorded in the semisitting
and the bed-flat lateral decubitus positions at the end
of 2 five-minute periods: one period of tidal breath-
ing and one period of slow deep breathing. Eight
subjects were recruited postoperatively as they were
admitted to the hospital directly from the operating
room. These subjects had no documented history of
pulmonary disease.

All subjects were studied in the 3 following
positions: semisitting, bed-flat lateral decubitus,
and 15° of Trendelenburg lateral decubitus posi-
tions. The right or left lateral decubitus position was
chosen based on the following criteria: (1) the pa-
tient was positioned with the unaffected side down
on day one if unilateral atelectasis or infiltrate was
documented by chest radiograph or auscultation; (2)
the patient with a left-side or right-side incision was
positioned with the nonoperative side down if no ob-
servable atelectasis or infiltrate was documented by
chest radiograph or auscultation; (3) the patient with
a midline incision was positioned with the right side
down if no observable atelectasis or infiltrate was
documented by chest radiograph or auscultation.

Each position was maintained for 5 minutes. All
subjects were positioned semisitting initially. The or-
der of the second and third positions was randomized
among individual subjects, but could not change dur-
ing the first three postoperative days. The measure-
ments were made at least 1 hour after any respirato-
Ty care treatment except continuous O, therapy.

Each subject was auscultated and asked to clear
secretions by coughing if necessary prior to data col-
lection. The oximeter finger probe was placed on the
subject’s index finger. The subject was instructed to
breathe in through the nose and out through the
mouth at a comfortable rate throughout each 5-
minute test period. The pulse rate (P.R.) and
Sa0, were recorded every minute. The respiratory
rate (R.R.) and blood pressure (B.P.) were recorded
at the end of each test. During the S-minute period,
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Table 1. Physical and clinical characteristics of subjects

Subject Sex Age %of Skin Smoking Physical Duration of Postoperative
History+ Anesthesia Type of Surgery
No. (yr) IBW* Pigment+ (PPDxyrs) Statusf (min) 0O, Therapy
1. M 37 151 Cau 0 I 50 Repair of umbilical hernia no
2 M 66 125 Cau 0 11 205 Distal partial gastrectomy c Billroth II no
3. M 72 126 Cau 0 I 105 Cholecystectomy & cholangiogram no
4, F 18 173 Bla 0 I 180 Cholecystectomy & cholangiogram no
5. F 55 139 Cau 0 I 180 Cholecystectomy & cholangiogram no
6. F 62 142 Cau 0 I 225 Hepatectomy right lobe & medial part of no
left lobe, cholecystectomy
T F 27 160 Cau 0 II 180 Exploratory laparotomy ¢ debridement & no
drainage of pancreatic abscess
8. F 32 152 Cau 0 I 230 Cholecystectomy & cholangiogram no
9. F 45 128 Cau ] I 145 Cholecystectomy & cholangiogram no
10, F 27 127 Cau 1x10 I 500 Cholecystectomy, Roux-en-y due to granular no
cell tumor of bile duct
11. F 35 236 Cau 1x20 I 270 Roux-en-y gastric stapling 40% Venturi mask
for 3 days
12, F 39 182 Cau 0 11 165 Cholecystectomy & cholangiogram no
13, F 73 145 Cau 0 II 90 Repair of ventral hernia no
14, F 60 140 Cau 1.5 x 20 11 95 Cholecystectomy & cholangiogram no
15, F 71 141 Bla 0 11 180 Splenectomy no
Mean 479 1511 186.7
SD +18.6 12838 +105.0

*IBW: Ideal body weight, % of IBW = Actual body weight .,
ideal body weight

+Skin pigmentation: Cau = Caucasian, Bla = black
#Smoking history: PPD x yrs = package-per-day x number of years. 0 = non-smoking
fSchneider AJL. Assessment of risk factors and surgical outcome. Surg Clin North Am 1983;63:1113.

B.P. waveform was monitored by photoplethy- Table 2. Criteria for discontinuing the test
smograph as displayed on the oximeter. Blood pres- session

sure was measured immediately if the patient devel-
oped signs of distress (fainting, diaphoresis or dizzi-
ness) or if a distinct change was noted in the B.P.
waveform on the oximeter (irregular waveform or
decreasing height of wave to less than half). Sponta-
neous coughing was allowed but the subjects were
not instructed specifically to cough. Table 2 records
the criteria for discountinuing the test session. 5

$a0, less than 85%

Respiratory rate change more than 10 or higher than 30/min

. Heart rate change more than 30/min

. Systolic B.P. change more than 30 mmHg, or diastolic B.P,
change more than 20 mmHg, accompanied by signs of
distress (fainting, diaphoresis, or dizziness)

. EKG changes: arrhythmia, frequent PVCs (® 5/min), or
multifocal PVCs

. Other signs of distress such as: nausea, vomiting, and rest-

lessness

L T S

Data analysis 6

Analysis of variance (ANOVA) for repeated i
measures was used to determine the difference in the
postoperative Sa0, measured after each position for
3 consecutive days. Initially, the data were analyzed
on a day-by-day base. Each position was treated as a and minute was a fixed factor (whose levels index the
fixed factor, patient was treated as a random factor, repeated measurements on the response variable,
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Sa0;). The analysis used contrast variables (a sys-
tematic set of differences) to isolate significant dif-
ferences among the means for the position [19]. The
subsequent analysis incorporated day as a second re-
peated-measure factor and used contrast variables
for differences among days. The same analysis pro-
cedures were made in a group of 6 patients with
IBW>150% (the most obese group). The Pearson
product-moment correlation coefficient was used to
analyze the relationship between IBW and mean
Sa0, difference between semisitting and bed-flat lat-
eral decubitus positions on postoperative day one. All
results are expressed as mean + standard error (SE),
and a p<0.05 is considered significant.

Results

A total of 15 subjects participated, including 3
men and 12 women, All men were Caucasian; 10
women were Caucasian, and 2 women were Black.
One subject required O, via Venturi mask during the
first 3 postoperative days. The fraction of inspired
oxygen (FiO; ) was not altered during the study. No
subject required suctioning, but 2 coughed and
cleared thick secretions spontaneously following posi-
tion change. Respiratory rates remained between 8
and 10 breaths per minute throughout the measure-

ment period. Pulse rate and B.P. fluctuations re-
mained within acceptable ranges (table 2) for all sub-
jects with one exception who experienced a maximal
drop of 38 mmHg systolic and 40 mmHyg diastolic in
the Trendelenburg positon as compared with the
semisitting position, but did not show signs of distress.
Thus the subject remained in position and was not
excluded from the study.

A total of 675 oxygen saturation (SaO,) mea-
surements were made during study period. The range
for all Sa0, readings was 86% to 98%. Of the 675 to-
tal readings, only 12 were below 90%.

SaQ: and position

The mean Sa0, values for each position during
the first 3 postoperative days are shown in the most
right column of Table 3. Significant difference was
found only between semisitting and bed-flat lateral
decubitus positions on day 1 (93.69 + 0.21% vs 92.81
+0.24%, p<0.05, Figure 1). Despite the statistical
significance, the difference between the mean
Sa0, values for semisitting versus bed-flat lateral de-
cubitus position was only 0.88%. No significant dif-
ference in SaQ, value was noted between any other 2
positions on day 1, or between any 2 positions on
days 2 and 3.

The same results were found in the most obese

Table 3. Mean Sa0, (%) values by postoperative day, position, and minute (n=15)

Minute

Postoperative 1 2

4 5 Mean+
Day 1
Position* S 93 60:0.47 93.8010.50 93.93:0.43 93.60£0.49 93.53:0.49 93.69+0.21%
B 92.67:0.54 93.00:£0.53 92,87:0.59 93.73+0.50 92.80+0,55 92.81£0.244%
T 93.40£0.48 93,2020.37 93.20:0.48 93.00£0.44 93.53:0,32 93.27+0.18
Day 2
Position S 94.401£0,53 94.27:0.42 93.80+0.53 93.60£0.40 93.60+0.57 93.93+0.22
B 93.40£0.48 94.1310.40 93.3320,56 94.00£0.45 93.67+0.40 93.71%0.20
T 94.27£0.33 94.1310,27 93.80£0.57 93.93:0.40 93.60£0.38 93.95:0.18
Day 3
Position S 94.80£0.40 95.1310.35 94.93+0.42 94.87+0.36 94.73+0.37 94.89:0.17
B 94.67£0.48 94.4710.41 95.0010.39 94.33:0.57 94.33£0.51 94.5610.21
T 94.60£0.32 94.60£0.34 94,73+0.28 94.40:0.49 94,00:0.74 94.47+0,20

*Position S: semisitting,
B: bed-flat lateral decubitus,
T: 15° of Trendelenburg lateral decubitus.

+Mean Sa0, for the 5-minute period for all 15 subjects in each position.

+Significant difference between the semisitting and bed-flat position on day 1, P< 0.05.
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Table 4. Mean SaO, (%) values by position and postoperative day in 6 patients with IBW > 150%

Position
Postoperative day
Semisitting Bed-flat Trendelenburg Mean*
1 93.97+1.474 92.47:2.03+ 93.07+1.51 93.1741.78¢
93.83:2.44 93.87+1.76 93.97¢1.13 93.89:1.83)
3 95.17¢1.49 94.9311.87 94.73:1.64 94.9411.66!
Mean+ 94.32¢1.93 93.76:2.13 93.92:1,58

* Mean Sa0, values across positions for each postoperative day.

+Mean Sa0, values for a given position over 3 postoperative days,

# Significant difference between the semisitting and bed-flat positions on day 1, p< 0,05,

£ Significant difference between day 1 and day 3, P< 0,001,
Il Significant difference between day 2 and day 3, P< 0.05.

9
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T 93
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Semisitting Bed-flat Trendelenburg

BODY POSITION

Figure 1. Mean Sa0; values for 3 postions on 3 postoperative
days (n=15). Bars represent 1 standard error (SE) from the
mean. *Significant difference between semisitting and bed-flat
on day 1 (P<0.05).

group. The significant difference in SaO, values was
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Figure 2. Plot of mean Sa0; difference between semisitting and
bed-flat lateral decubitus positions on day one versus IBW for
15 patients.

found between semisitting and bed-flat lateral decu-
bitus positions on day 1 (93.97+ 1.47% vs 92.47 +
2.03%, P<0.05, Table 4). The difference between the
mean Sa0, values was 1.50%, a little larger than the
whole group. However, the Pearson correlation coef-
ficient did not show any correlation between IBW
and mean SaQ, difference in semisitting and bed-flat
lateral decubitus positions on postoperative day one
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Table 5, Mean SaO2 (%) values by position and postoperative day (n=15)

Position

Postoperative day
Semisitting Bed-flat

Trendelenburg Mean*

1 93.69:0,21 . 92.81%0.24

2 93.93:0,22 93.71£0.20

3 94.8910.17 94.56£0,21

93.27:0.18 93.2620.12%
93.95+0.18 93.86:0.12+
94.47+0.20 94.6410.11%

Mean+  94.17:0.12 93.69+0.13

93.89:0.11

* Mean Sa0, values across positions for each postoperative day,
+Mean 820, values for a given position over 3 postoperative days.
#Significant difference between any two days.

day 1 vs day 2, P<0.05

day 2 vs day 3, P<0.01

day 2 vsday 3, P<0.01

for 15 subjects (P<0.05, Figure 2).

Sa0, and time

The Sa0; value usually became stable within 1
minute after postural change. No significant differ-
ences in SaQ, values were found throughout the
whole test period of each position during any of the
3 days for the whole group (Table 3) or the most
obese group. -

Sa0, and postoperative day

The mean SaO, values by. position and
postoperative day are shown in Table 5. The
Sa0 ; value increased gradually from day 1 to day 2
and then again from day 2 to day 3 in each position
(p=0.0001). The mean SaO, values for day 1, 2,
and 3 were 93.26%+ 0.12%, 93.86 + 0.12%, and
94.64 + 0.11%, respectively. A significant difference
in 8a0, value was found between any 2 of the 3
postoperative days (p<0.05). Despite this statistical
significance, the mean SaO,values for any two
consecutive days differed by less than 0.78% (Figure
3). For the most obese group, significant differences
in Sa0, value were found between day 1 and 3 (93.17
+ 1.78% vs 94.94 + 1.66%, P<0.001), and between
day 2 and 3 (93.89 +1.83% vs 94.94 & 1.66%, P<0.05)
(Table 4).

Joint effect

In order to make sure the true effects of
position, time and post-operative day on the be-
havior of Sa0,, the data must not contain any evi-
dence of interaction between or among these factors.
The analysis found no significant interaction between

OXYGEN

95 951

SATURATION (%)
g

92r 92

1 2 3  Semisitting Bed-flat Trendcle-
nburg
POSTOPERATIVE DAY BODY POSITION

Figure 3. Mean Sa0; values for postoperative day and body po-
sition (n=15) Panel I: Mean SaQ; value & 1 SE. *Significant
difference between any 2 of 3 days (p<0.05). Pannel II: Mean
$a0; value & 1 SE. No significant difference.

position and time; between postion and day; between
time and day; or among position, time, and day
in the whole group or the most obese group.

Discussion
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Position

Unlike other reports, this study found very little,
if there is, change in SaQ, regardless of body position.
Statistically significant difference of oxygen desatura-
tion related to position change was only demonstrat-
ed on postoperative day one when the patient
changed from semisitting to bed-flat lateral decubitus
position, The difference of Sa0, values between the
two positions was only 0.88% for the whole group
and 1.50% for the most obese group. This difference
is still within the accuracy range of the pulse oxime-
ter [17,18], although statistically significant change
has essentially no clinical significance. There was also
no correlation between the magnitude of obesity
(IBW) and the mean Sa0Q, difference of semisitting
and bed-flat lateral decubitus positions on post-
operative day one. The reasons for decreased
Sa0, in obese patients following upper abdominal
surgery wcﬁc postulated to be decreased expiratory
reserve volume and functional residual capacity
(FRC); increased closing volume (CV) to FRC ratio

with premature peripherial airway closure; and in- -
creased V/Q abnormality [7,8,20,21). Although this -

study did not investigate or record these previous-
ly cited measures, the small statistical difference
in SaQ; value demonstrated by this patient group
did not indicate a physiological change distinct
enough to produce significant change in Sa0,.
Vaughan et al. have evidenced significant de-
crease in Pa0O, and Sa0, when morbidly obese pa-
tients changed from the semisitting to supine position
during postoperative days one and two [3). This study
agreed with their figdings on postoperative day one
but disagreed on day two. Two possible reasons can
be postulated for this difference. First, the patients in

this study changed from the semisitting to bed-flat.

lateral decubitus position instead of the supine posi-
tion. Second, the patients in this study did not
demonstrate ashigh degree of obesity as the patients
in the previous study (mean body welght 151% of
IBW versus 240% of IBW).

Previous study has reported that the fall in FRC
of normal individuals when they change from the sit-
ting to the supine position is greater than the fall in

FRC when they change to the lateral decubitus posi-.

tion [22]. It has also been demonstrated that an indi-
vidual with a high weight/height ratio (i.e., relatively
obese) is at particular disadvantage in the supine po-
sition. Closing volume becomes a greater portion of
FRC as the height/weight ratio increases,but this re-
lationship is not evident in the sitting position [23].
The change in relationship between CV and FRC
has been postulated as the reason for development of
hypoxemia in obese patients [21,23]. In the bed-

flat lateral decubitus position, because of the shift of
the abdomen away from the diaphragm, CV probably
does not become as great a portion of FRC as in the
supine position. Therefore, oxygen desaturation in
obese patients after upper abdominal surgery may
persist for a shorter period of time in the bed-flat
lateral decubitus position than in the supine position.
Less obese patients in this study may show a shorter
duration of postoperative desaturation in bed-flat lat-
eral decubitus position. Of interest is that 3 of
the 15 patients in this study (No. 4, 11, and 12) were
morbidly obese (body weight exceeding the IBW by
70% or more), yet, they did not show a more severe
desaturation than the other 12 patients when they
changed from the semisitting position to the bed-flat
lateral decubitus position on postoperative day 2, so
this explanation remains questionable.

The currently accepted concept that the Trende-
lenburg position exacerbates postoperative hypoxemia
in obese patients is not supported by this swudy. Pre-
vious studies have reported that a position change
from supine to 15° of Trendelenburg may decrease
the FRC without changing CV in normal males [24).
Supine Trendelenburg position is also supposed to
decrease the mean PaO, in morbidly obese patients
during operation [12]. However, no study has shown
desaturation to occur postoperatively in obese pa-
tients after upper abdominal surgery with the use of
15° of Trendelenburg lateral decubitus position. Our
study demonstrated statistically significant desatura-
tion on day 1 with change from the semisitting or
bed-flat lateral decubitus but did not show desatura-
tion with change from either semisitting or bed-flat
lateral decubitus to 15° of Trendelenburg lateral de-
cubitus position. Potential explanations for these find-
ings include maximized ventilatory mechanics in
these patients by placing the most ventilated lung
down, the use of the Trendelenburg lateral decubitus
rather than supine position, and a lower magnitude
of obesity in the study group.

Position-selection criteria for this study were

‘based on previous work demonstrating that higher

PaO;’s were recorded when the subjects were posi-
tioned with their unaffected lung down in unilateral
lung disease [25,26) or right lung down in bilateral
lung disease [26]. The subjects in this study then
were subjected to positioning that should have maxi-
mized V/Q matching and improved oxygenation.
Clinically, positioning with the unaffected lung down
is very useful during therapy in unilateral lung dis-
ease patients. If any desaturation has been found in
these positions, the desaturation would potentially be
more severe with the affected side down. Since this
study did not demonstrate clinically significant desat-
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uration, further research is indicated for this patient
population to observe SaO; with diseased lung or left
lung down.

Time

The Sa0, value became consistently stable within
1 minute after position change. When the patients
remained in position and used the same respiratory
pattern, the Sa0, did not change significantly. Oxygen
saturation has- been reported to change with breath-
ing pattern [13], so patients were asked to use the
same breathing pattern at a comfortable rate
throughout the study.

In the clinical setting, a period of 15 to 20 min-
utes is always suggested before analysis of blood gas-
es when changing FiO, or ventilator setting. Re-
cently, the stabilization of PaO, after changing
the FiO, or 'ventilator setting has been reported to
occur within 5 to 7 minutes in cardiac patients with-
out pulmonary disease [27,28], and within 18 to 24
minutes in COPD patient [29]. It appears that the
period required for equilibration of SaQ, after posi-
tion change is much shorter than we currently used.
In obese surgical patients without cardiopulmonary
disease, desaturation induced by postural change
usually occured within 1 minute after turning, Close
monitoring of the Sa0, during the first minute after
turning may be needed for some patients with bor-
derline Sa0,.

Postoperative day

This study demonstrated that the SaQ, improved
daily over the first 3 postoperative days, but the dif-
ference in mean Sa0, values between any 2 consecu-
tive days was less than 0.78%. Although this value
was statistically significant, the change was essentially
not clinically significant. Perhaps the subjects in this

study were not all morbidly obese and were already

positioned to maximize oxygenation. The day-by-day
improvement in oxygenation may not be as great as
it would be if recorded in other positions. Since
postoperative hypoxemia is the most common com-
plication reported in morbidly obese patients follow-
ing upper abdominal surgery [9-11], it needs to-be
taken into consideration. The most obese patient in
this study (No. 11, 236% of IBW) did not demon-
strate desaturation with position change because of
the postoperative prophylactic O, therapy. The pa-
tient also stated that she felt more comfortable in the
bed-flat and Trendelenburg positions than in the
semisitting position. For some morbidly obese pa-
tients following upper abdominal surgery, therefore,
oxygen therapy during the initial postoperative period
may be helpful if they have borderline Sa0, .

Both age and general physical status have been
reported to affect postoperative Sa0; and the effect
of posture on oxygenation [11,21,24). Although sub-
jects may be very diverse in respect of age, body
weight, duration of anesthesia, type of upper abdom-
inal surgery and degree of anesthetic risk [30], no pa-
tient presented any sign of distress in the bed-flat
lateral decubitus or 15° of Trendelenburg lateral
decubitus position,

-Therefore, in obese patients following upper ab-
dominal surgery, 15° of Trendelenburg lateral decu-
bitus and bed-flat lateral decubitus positions do not
induce clinically significant desaturation. These posi-
tions can be used during therapy if necessary and
appropriate. On postoperative day 1, a slight but sta-
tistically significant drop in SaQ, in bed-flat lat-
eral decubitus position may occur and supple-
mental O, therapy may be useful In obese pa-
tients with borderline oxygenation, the use of
supplemental O, can support oxygenation and al-
low aggressive positioning,
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