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Pulmonary Function Following Open Heart Surgery
— early and late postoperative changes —

Sung Haing Lee, M.D. * Kyu Tae Kim, M.D.,* Sung Sae Han, M.D.,*
Jong Wook Chae, M.D.* and Jong Tae Lee, M.D.*

Twenty-two patients were selected for evaluation of pre-and postoperative pulmonary function.
These patients were performed open cardiac surgery with the extracorporeal circulation from March
1979 to july 1980 at the Department of Thoracic and Cardiovascular Surgery, Kyungbook National
University Hospital.

Patients were classified with ventricular septal defect 5 cases, atrial septal defect 5 cases, tetralogy
of Fallot 5 cases, mitral stenosis 4 cases, rupture of aneurysm of sinus Valsalva 1 case, {eft atrial myxoma
1 case, and aortic insufficiency 1 case.

The pulmonary function tests were performed and listed: (1) respiratory rate, tidal volume(TV), and
minute volume(MV), (2) forced vital capacity (FVC) and forced expiratory volume(FEV 0.5 & FEV 1.0),
{3) forced expiratory flow (FEF 200-1200 m| & FEF 25-75%). {4) maximal voluntary ventilation(MVV),
(5) residual volume (RV) and functional residual capacity(FRC), measured by a helium dilution technique.

Respiratory rate increased during the early postoperative days and tidal volume decreased significant-
ly. These values returned to the preoperative levels after postoperative 5-6 days. Minute volume de-
creased slightly, but essentially unchanged.

Preoperative mean values of the forced vital capacity, functional residual capacity and total lung
capacity decreased (63.2%, 87.2% & 77.3% predicted, respectively), and early postoperatively these
values decreased further (19.6%, 76.0% & 38.0% predicted), but later progressively increased to the
preoperative levels. In residual volume, there was no decline in the preoperative mean values (100.9%
predicted) and postoperatively the value rather increased (106.3-161.7% predicted).

Forced expiratory volume (FEV 0.5 & FEV 1.0) and forced expiratory flow (FEF 200-1200 ml &
FEF 25-75%) also revealed significant declines in the early postoperative period.

There was no significant difference in values of the spirometric pulmonary function tests, such as
FEF 1.0 and FEF 25-75% between successful weaning group (17 cases) extubated within 24 hrs post-
operatively and unsuccessful weaning group (5 cases) extubated beyond 24 hrs.

Static compliance and airway resistance measured for the two cases during assisted ventilation, how-
ever, any information was not obtained.

Long term follow-up pulmonary function studies were carried out for 8 cases in 9 months post-
operatively. All of the results returned to the pre-operative or to normal predicted fevels except FVC,

FEV 1.0, and FEF 25-75% those showed minimal declines campared to the pre-operative figures.

* BIEERA BRESARRHE
* Department of Thoracic and Cardiovascular Surgery, Kyungbook National University, School of Medicine,
Daegu, Korea
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Table 1. Clinical materials

Perfusion, min. Postope-

. . rative
Diagnosis Sex Age Partial Total 2:1('tuhbrz.xti-
1. MS M 24 17 80 22.5
2. VSD M 21 20 84 18.0
3. ASD M 15 15 57 7.0
4. ASD M 20 28 50 4.0
5. Aneury- F 24 15 65 14.8
sm of sinus
Valsalva
6. Myxoma F 24 15 75 15.3
7. ASD F 10 15 60 10.3
8. TOF M 14 35 145 21.6
9. VSD F 7 20 60 12.8
10. TOF M 15 50 135 70.3
11. TOF F 12 19 120 63.0
12. ASD M 17 33 47 15.8
13. VSD F 10 18 55 12.5
14. TOF F 14 20 129 53.3
15. Al M 23 15 87 23.0
16. MS M 21 40 105 21.5
17. ASD M 21 42 75 19.8
18. VSD M 12 40 50 21.9
19. MS F 26 26 120 19.2

20. TOF M 22 30 125 80.8
21. VSD M 21 25 95 18.5
22. MS F 26 35 70 44.8

Mean 18 26 86 26.9

FAY catheter & S8t A& Fa kel MRK
#(cool mist) & Fdadct #7159 F4& Co-
llins At849) 7| £ A= W38 oL A7 FaH@st ¢
A28 @75 %47 (collins modular lung analyz
ern)E A&sdc. F3 Y Collins © 4 mannu-
al o ==l F8% AL obgat Aol 13
el — (T -V)E A& (Spirogram) ¥ %
£ 32mmymin £ &4 715 FA 54 FIRE T
sted A Alstgla DEMERE —HBR DEIFFE
Fsted Faigleh AAA R AAEO G FHL
HYFgH o $x & 160mm/min & &t 7| Fg- T4
old FFord A4 oiE HaY FIEF &
gdeb. ol Awd A F(MVV)e o g3 9 g
Ao wgske 2 JFE H4497] Hakd 14
! $%2 drumg 4H#8tgla 48L& 15235 Fad
132 g4stgdet. FEF 200~ 1200 mi< FVCH

Aol 4 g 200~1200ml Atol & 57145 F FEV25
~75%€ 25~75% 0]y 37145 E 27 234 & o
Asle By Aol 4 Tkt FHL 4L 349
w& £ 8¢ spirogram¥ ¥ e FVC FEV, %
FEF 25~75%+ 7 dll 4 59 FVCEZ AL 2435}
o ek

ZA71%(RVIL helium gas & 4143 Az
(closed circuit method)el wite = helium gas
mixing time & helium gas 7} £¢3ld YL o F
€ A7e AMAsde. 2E A& BTPS2 s4s}
i H75 AAdA Y HoE AN ey FHYAAY
#) (Predicted Value)tBoren, Kory ¥ Synder?’ of
o8 AAR #4944 AEE(predicted nomog-
ram)s HAHF A Faidde 2ol 4 243 Ko.
mpliance ¥ resistance + Pneumotron Series 80
Volume & Ventilator & &=l 48 controlled ve-
ntilation & &4 F15Fd HFEAERE TH
2 Alnisted ol EHBe] Vel F R tY L static
pressure 2 A &tod A 4 53§ ol & A5
A A ARRAL A 1FY ool FAA
EFAEE sln g%l AM1d, 24, 34, 5~69
7~99, 11~139 % 17~249 2 Fo2 27 A4}
F Agstdel. 2dol4 A8 3 compliance 9 resi-
stance © €% ventilator & 2§37 7l ol vl &4 &
da o) Fel & &4 sk st

% ]
% 354, —ERFE(TV, —0R) Y SHRXE

o dlg v 5% LTFT < WA 25/min oA o]
£F A 1~3972 30/min AE2 St A £F A

5~69 ol FHe] @R stAsln et —Mke
£x# 519+164ml, €% 19 237+73mil, A2
312+94ml ¥ M3 354-+149ml 2 A5 F4H

o4 £33 A 5~69 456 t211mleA €439 stz
gL Y&¢ ¢ F AUtk THEERE AMF 11.6
+3.9 l/minel2 €% A 149 7.0%191/min, A 2
8.5+1.61/min @ # 17~249 10.5+4.11/min ¥
A2 FAdxucd Fou AAY A F nelA e @
3} (Table 2)(Fig. 1). WA ¥4+ €% 27
g F7tstn —BEe zt4dtd EAGIFLE HoE
Wl glov ¥k FEE ¥oln ALE & F Uk
BEGER(FVC) & @HIME 7L 34 A 4| (predicted
value)?| 63.2%2 Z4=o APy £F A1) 19.6
%z #HAYT F4F ot £F H) 17~24Y o 49.4
%2 A3 Fohstn gheo WATEA & eItk

— 366 —



Table 2, Changes of Respiratory rate (RR), Tidal volume (TV), and Minute ventilation(MV)

volume(TV), and Minute ventilation(M
V).

WENAER(FRC) & ®ME 87.2%. 3% A 1~2
Yoll 76.0~77.0%2 45 cbr} Al 34 o] Ay
Al e ¥aadcl. HERS HAUE 100.9% oin
Aol £F 106.3~ 161.7%=2 A 17~24%U 74x] 7 aboj

Post-op. day
Pre-op 1 2 3 5~6 7~9 11~13 (7~ 24
RR (per min) 25 20 28 30 25 21 28 22
TV (ml) Mean 519 237 312 354 456 403 413 492
SD 164 73 94 149 211 110 126 160
MV (L) Mean 11.6 7.0 8.5 10.1 9.5 8.3 10.7 10.5
SD 3.9 1.9 1.6 2.3 2.3 2.0 3.28 4.1
SD: Standard deviation. TV : Tidal volume. MYV : Minute volume
{1 /i) (ml) ™) Ae esd B wATUY LHRR(TLC) &
soq soor (% #h 77.3%c19 At £ 19 8% WA P4
SR AA Fobsle A 17~24o) 67.7 %] B L
! a0oh 4o WU E IR sich BN RN WY
He WAl 259%2 okt Frtg AdolwlRAol ¢F A
14 64.0%2 )% 37hetdcisl A3t gasted A
304 300} [3°  17~24dl& 33.8%72 & Pstdch FPHoz B
« LN KEE A 254 £ F 42w 4
w0 20ak o RRoemier | 8 Sl RE R £ 2706 % gasdnst A4 &
e A%E # 4 Ak 2 ¢F 200 Y7R Y
HEE A= A2 vigsA ) I e Fxojof
104 100} \M)-'o A +¢adoe Qg o ol4e A& GAE ehia
% 3lcH Table 3)(Fig. 2). WHI=%B(FEV) 0.5
, \ \ B 1. 0Bls HAEA 394 22 o) uls] A 57.9
Of O i TTE 3 se ve wB A % % 63.7%24 Faselgch Wik N1 15.1%
Post 00 doys 18.1%2 %47 ¥A8 Fahdvhrt A3 Srbsked A
Fig. 1. Changes of respiratory rate(RR), Tidal 17~244 M@ 51.7% % 53.6%& viehlgich  E#

MR 0.5 1.023 9 FANGP] g W%
€ WM 44 63.8% U 87.9%0]AX £F A1
4 ok Fasdcih ol F A F 4y A 17~
24Ul 73.8% % 95.1%& hehdisle ( Table 4)
(Fig. 3). FEF 200~1200ml& AT~} 2334
39 53.6%clgdevl wExd 11.0%, 19.0% ¥

Table 3. Changes of Forced vital capacity(FVC), Functional residual capacity(FRC) Residual
volume(RV), Total lung capacity(TLC) and RV/TLC.

Post-op, day
Pre-op
1 2 3 5~6 7~9 1I1~13 17~24
FVC (% pred.) 63.2 19.6 19.9 23.2 37.1 38.4 35.1 49.4
FRC (% pred.) 87.2 76.0 77.0 89.0 81.8 77.3 90.7 86.4
R V(% pred.) 100.9 116.0 122.0 130.7 106.3 133.0 161.7 124.9
TLC (% pred.) 77.3 38.0 45.0 56.6 56.0 57.8 60.7 67.7
RV/TLC(%) 25.9 64.0 58.0 51.3 40.5 45.2 45.6 33.8

FVC: Forced vital capacity.
TLC: Total lung capacity.

R V : Residual volume.

FRC : Functional residual capacity.
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Table 4. Changes of Forced vital capacity(FVC), FEV 0.5, FEV 1.0, FEV 0.5/FVC and FEV 1.0

/FVC.
Pre-op Post-op, day
1 2 3 5~6 7~9 1n~13 17~24
FVC(% pred.) 63.2 19.6 19.9 23.2 37.1 38.4 35.1 49.4
FEV 0.5(% pred.) 57.9 15.1 18.7 25.4 36.0 45.2 40.9 51.7
FEV 1.0(% pred.) 63.7 18.1 19.9 24.4 39.5 44.2 38.5 53.6
FEV 0.5/FVC (%) 63.8 53.7 61.0 88.6 68.9 8.0 79.5 73.8
FEV 1.0/FVC(%) 87.9 80.9 89.8 98.0 93.3 95.8 96.8 95.1

FVC: Forced vital capacity.
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Fig.2. Changes of Forced vital capacity(FVC),
Functional residual capacity(FRC), Re-
sidual volume(RYV), Total lung capacity
(TLC) and RV/TLC.

22 ¥As FLeAG A T~9Y 45%E FHTAF
Bgov ol o]t

FEF 25~75%% 4 A3 66.7 %2 4| iz 8
A % 27 22.0%, 20.1% 5o @8 it
Aeprb A Asstd A 17~2497 £H3 o Ao
Aok BABBHHBRERL £43) 60.8%c|xA] %
3 5~6UAl 66.0%=2 3 nx|5 vepld ovt o
T g2 £33 30t FEF 1~ ddle F
A8z 2. FEF 200~1200ml ¢ FEF 25~75%
94 42 F4d ndeln €F £7) HAL 7
:-‘_\7/} Qo M Asstd 44 FEE KFAFL v}
2 A st f4Fsked ok (Table 5)(Fig. 4)- €% 2442
ool R23FE Fotstn s} AARE AAT S 3
g A4S A4EH ¥E23FFB(successful wea-

FEV: Forced expiratory volume.

(%
100} i
FEVi.0/FVC
a
so| SN A
/! ~-a FEVOS/FVC
6oF FEV1.0
FEvVo.s
()
FvC
40+
20}
o L : N L 3 N N N
Pre-op | 2 3 8-6 7-9 -13 17-24
Post -op days

Fig.3. Changes of Forced vital capacity(FVC),
FEV 0.5, FEV 1.0, FEV 0.5/FVC and
FEV 1.0/FVC, :
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Fig. 4. Changes of FEF 200~ 1200 ml, FEF 25
~75% and Maximal voluntary ventila-
tion.
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— 3A8 —



Table 5. Changes of FEF 200~ 1200 ml, FEF 25~ 75% and Maximal voluntary ventilation.

Post-op, day

Pre-op
1 2 3 5~6 7~9 I1~13 17~24
FEF 200~ 1200 ml 53.6 11.0 19.0 26.0 32.3 45.0 43.0 41.9
(% pred.)
FEF 25~ 75% (% 66.7 22.0 20.1 35.2 43.1 53.4 57.8 62.0
pred.)
MVV (% pred.) 60.8 - - - 66.0 57.0 49.2 60.2

FEF : Forced expiratory flow.

MVV: Maximal voluntary ventilation.

Table 6. Changes of FVC, FRC, RV/TLC, FEV 1.0, FEV 1.0/FVC, FEV 25~ 75% in success-

ful weaning group.

Post-op, day

Pre-op
1 2 3 5~6 7~9 17 ~ 24
FVC(% pred.) 61.3 21.0 20.6 28.5 42.2 39.7 61.7
FRC(% pred.) 85.8 76.0 76.0 78.0 90.3 74.0 100.3
RV/TLC(%) 25.8 38.0 64.0 47.0 39.0 45.0 29.7
FEV 1.0(% pred.) 60.6 18.0 20,0 35.5 43.8 48.0 65.0
FEV 1.0/FVC(% ) 87.8 72.5 87.6 95.0 89.4 99.3 93.0
FEV 25~ 75% 57.5 18.0 19.9 41.0 44.4 60.3 60.3

(% pred.)

Table 7. Changes of FVC, FRC, RV/TLC, FEV 1.0, FEV 1.0/FVC, FEV 25~ 75% in unsuccessful

weaning group.

Post-op, day
Pre-op
1 2 3 5~6 7~9 17 ~ 24

FVC(% pred.) 68.2 17.7 17.5 17.7 28.7 36.5 46.0
FRC(% pred.) 89.4 - - 94.5 65.0 83.5 84.6
RV/TLC(%) 25.9 - - 53.5 43.5 45.5 37.2
FEV 1.0(% pred.) 67.8 18.3 19.5 20.0 32.3 38.5 38.2
FEV 1.0/FVC(% ) 88.1 80.0 98.0 100.0 99.7 90.5 95.4
FEV 25~ 75% 71.7 27.3 27.0 31.3 41.0 43.0 59.8
(% pred.)

S5elolalch o] Eoll i gt AM =Y, FRC, RV/TLC
FEV 1.0, FEV1.0/FVC, FEF 25~75%% & zt4 v
B AESHAoW 4 B 2o E AHTRY Fog
HHE & 9 d9dch(Table 6& 7)(Fig. 5).

EF A6~ 9MU ol A =) S AAE A8 8}
o I ANE FHYE ¢ AU 8flad il  FA =
%%, FEV1.0 ¥ FEF 25~75% 44 ¢ graph& &
Aded 2 A3 357 HA4dl4 2% £33 97
7 A2 Ao 2HL sz Yoy vjdsy

+2 el cH(Fig.6,7&8). 8o Yz Ex=
TOF 44], ASD. VSD, MS, Al, 2 1d/4ojgjox 4
g AAAE FAAES A E Yok £F 299
3k ztoll 4 ventilator § 4838t 2H 3 F L ste =25
AT EE w22 %44 dynamic compliance, static
compliance ¥ 7| =X &3 §F E48kd wgtouk §9
4 HalE 4 5 Uk (Fig. 9)
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Fig.5. Changes of Forced vital capacity (FVC), Functional residual capacity(FRC), RV/TLC,
FEV 1.0, FEV 1.0/FVC, FEF 25~ 75% in successful and unsuccessful weaning groups.
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Fig.9. Changes of dynamic compliance(C qyp), static compliance(C gta) and airway 1
(Raw ) in 2 survived cases.
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Wk BHMEEe] ttE XY Molvuc Byes ¥
At BAOE Bola WML S AY ol ey B
Fo W80 MEEEY DB (functional classification) el
A el vl #E MHEREY FBRYe EE i ¥
Aol = wlel A ol M-S sHxictn std e 2
RHEEY Atolv= 24FMLUA Z1A ALy AA
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weaning }Bf 5ol 447} Fallotk 4533728
A A7Es FAFES AdstdAa 43 w2355
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Y BHEG Aol & BEY ¢ A7 o Sl #A7 ML
B A7l Wik REEsLe) vidlAy MGRE JESA %
steh. McCredie!?& #37 .009) RBY = WAl
MHREERN ] 4 =& EMEY MR ok sdedl A
AEY At KA MiMES NR= £ Ytz &
HisER MBOZEE. S5 AR A TEE ¥ FEF
(forced expiratory flow) 52 #Al TG &o] A=
o FAFAA 2ot AA8 FRE FAdo} A

% Anderson % Ghia © £# EHIEHi(air-flowre-
sistance) o] B E ¢ Aol Frtsn 29 @

< A% WMo g o AN WA ER(static co.

mpliance}¢ =5 {7l gid vtz ¢k 28 Bla-
ir’3! Ellison ™5 & MAKEe] 74ss ol WA
ERE AU ARTEY Aud o AR 3
Ak o] MWLt MM MIHM (extravascular lung
water) 9] %7t -Fols OConnor®'$x #e EE
+ A

Howatt!® ¢l o4 RiEgk, —BB(TV) 2 B
KESH KA/ (MBC)o] ik = 1de) H4sln M
BOBNR(FRC) 2 A4y oo FEsMymRe 7 2
& o] W A 8yl vl 24 WMAE wicFa B
AR %7 Frsddctn gk HAEY ARE o
o uixdtel 2149 OEFMBREE o7 A¥aq
BEEE el el Wk A 1Y AT 24 F
Nolz A 6YENE HAHSY vy MEE wA-
(Fig. 10). Howatt'®¥5 £ AR U SESK (Ven
tilatory Capacity)-& —A BAM#S A %2 vlx8o
E FERY 5508 ¥ 49 ERFIRe A& 6F
LAY 5 e BEM vtz ERe Wz g
. Martin'”E 23 Yo w Ay MK BREY
MARYHE WRSRY vlsdidz gk ¥ B
Bo W2 WHn2A MFEYE AMHEE stz 5
B A A5t BHBER MEOBNE % 26N
Rol FBaA Fayn BEARS UL Ko
FEF 25~75%, FEV 0.5 % FEVI1.0{is #4349
2vt FEF 200~1200ml & W58 = %3i8 ¢ wvast

(ml)

8000 Lung volurnes of one potient

4000 4

L=l

Residual volume

3000

"2 e 20
Post -op doys

Fig. 10. The change in lung volumes of a typi-
cal patient(VSD, 21 yrs.).

dq4 FREHBRTE A FIUHE A5t 488
R S+ chest strappink ¢} 8} #4I% BHMEBAM ) §
FUg Aoletm A Mz k. MHAEFY ¢ Hk
Rl BEIGER, MBBNAR FEVO0.5 FEVI.0
Y MVV7 48t FEF Y 28R 94 zasd
o BARL F/15td o PAMEI HHET]
U8 # 7 FANeld MEE] A%t & 4+ e
ol e o) WGl A £ HREN 7] Sl 7} F&o]
& 2usta glo] =g Wik F5d 9% g 4
e wiu3le Howatt!959 MR ﬁﬁﬂ?l 7t o
4ot ¥ 4+ v 22 u Howatt!®'5 & ##k diffus
ion capacity & A F4L £ FHEA st Yo
*3 HEH( left to right shunt)€ 713 HAe
## 3~8@ANA T diffusion capaity® 47} 3
gsiglch o] Wit ZlW oA Kl LS Wik}
Bzl ¥ R (pulmonary capillary volume)$ 74
So] AA=R gleh Fehel v diffusion capacity 7t
3 24l ¥ 3K (pulmonary capillary bed )¢ =279 B
ot o MM WMWY Aog e gops
Auchincloss!®'9] #i#&+ HREEE 1 ¥4 & WY
diffusion capacity 7} #4343 xch Frkshv MK
KR A4+ FAolAY F4d 4esch Schram.
el % diffusion capacity ) HMY Z4E A4
Dietiker 2) 5 ¢ 25 tIBR# & 2 2l diffusion
capacity 7t 4 s Eol HARY 4o Y P o g
4+ BEE v g

Chriestlieb?' ¢ TF9 Aol F7g& ¢ehiln
McClenhan3'§¢ A-a Do, 8 %717 OMMKE o
Ao 2193 4L Atol R Ak f 2
2 Laver#' £ o] #RE @Esx %9 +ol arterio
-venous shunting 8] Z4ldllA LMK E ¢ A4+
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12%, 233 9 A% U %Y ARDREY Rl
ddch

Wik Mg 2L vlHE £ obE EFE2A
Ahel RMBe] M4 FRY WRE Tl Bl Lee
Brzo Mit#loxygenator) el A Mzt ®FsL 3
A AEgoes 9 denaturationol A B
WEAN S f2Y Aolekn =k Ratliff® 9 Co.
nnell 75 & @AER 2 A8 microaggregates 7t
st e 2HA RS w M4 PL golyich 23
v o] B9 FESH ik d ) TN FE o)
QA+ walA dtth Replogle?®5¢ #4444
7t mfFA, MEKS LBt 3 EBos Q¥
£A4F oz gy 5o qeista] f# lysosomes 7t &
A ha 8= parker®’% ¢ [Mi#W#8(complement)
7} Fasbe Aol HAAA2Y 53 HFMEL sur
factant 8| Z4+ 2 $A7 fcba gk Morgand®
< MBIk Mm-S RS A Y BERS AN S o
%2 surfactant 7} Al A= 2 o]} HFERA B 34
#oigtel.  Bordiuk3VE Mf 2~3 DPG7l 74
A BE s 22zdd a3 Hfohel st &
o BFHtKES Aol T HRHT ¢eh

BABRETA A BAOGHS & BEY —R RBEBL
2 ARM A3 5 9 Halold ik EREBM =&
SRRy ERCL AL Adr WY HEML AT
7§ Dodrill W] n3 Yo EWMOE BRdnY
FEfE Aol dojvia RESBMHoz = HRY ¥,
Y3 FEtid R ST Y Fol AskA deindcta
ot A fAmAEe Wit MEMARY 253 24
FA-gHo| gla AMmER7F Bt WMo T4
3ol WEEKe Eed WEMiRe M3y 2 F8
% oAz LEY 3532 el e Aolw32! Type |
3 Type [ pneumonocytes & W2 & <+ St}

Asada3?'5¢ itk MAERESY BN = BAERE
Mo WA0S) MEIREIME FEe MBke] lcta ¢k

Az Ee A4 BAERFM 0T LA B
1564 o 90 PLATAR B 7olel4 #ith 754
7} sFrEslo] AR AASg AAL A A FEEM
£ vimsl A 9078 ko) MRS Al Bte o
F11.0A7 o] £l weted 903 ES BHY B
F34.1400 2 A 2] § 2 v (Table 8)
Neville ¥’ RERMF A fficl MERT F 442
I Tooley®’& surfactant & F42 A% RAEK
K7l hyaline membrane diseaseel 4 & A-¢ ¢ 9
<gg APk

BEe g ¥4 BORNEETL itk & 12~24 K@
Mol MER2E T 4+ Ao %3 IMV(inter-

Table 8. Effect of perfusion time to postoper-
ative extubation,

Post-op. ex-

Perfusion Time No. of Case tubation(hr)

Less than 90 min, 7 11.0

More than 90 min. 15 34.1
Total 22

mittent mandatory ventilation)] o] Ate] &0 8 d
sto] 23 F5ct(weaning)ol AT YUY 5 2
FT84¢ dsA =z ¥ 4 A2 2 wag
°] weaning 34 & TF+ AL ultA & Fair] o
Tol 2% §F% 3 % (weaning criteria) el W& =t}
WA 5T FHE e 9d Rol}

35)%‘1%

Hilberman
ftii%E &, MIF(maximum inspiratory force )
A BREBWRARY FERERA WY LMYV /)
MV)7t ole] HAMct g} Peters?'3 2 BRI
BEZ Nt 4BHEUA RE23FL 01T ¢ 99
o B3t 282 Ry Bsle Aleo]o) WERST oelst
A BHAA WA FHo] & 3oy E5 MMEF75~

* 85 {9 MEP(maximum expiratory pressure) fH2

FTEEATozd 90%HEY FHalo Udd REEF
%ch(weaning) & 24BELINA & 4 glex9 Q%
€A + Atz sk

A A Htv 24BMLUR A AAADE AR 5
AR B 182 Yol Bloldl HEY #S &
4 9ddch Wright & 812 EX(static compl-
iancelo] o %o AT HEHE H e L
WEE A Hite 6~ 1265l Y 4FF oz Fof
%2 AU ol § ol Bsted m2 5 EFET AAY Aq
Ag A4k AXNES F HRAA 249 BH
A HAEERT 22355 24 mgtod EHke
35 A€ FYok

-3 #

FEd FYosetaded 19799 3 %W -Le 1980
Q7Y BABRT MONS T BEE
A dimd WAl MRERE FES X9 2248
Agsted g3 e FAE ddoh

T FRM HEROEA Zohsdn —Be YA
3 Astd el W 5~6 BYe 244 EAlES 2
At BHMEE BRENBER ¥ SHEES
WRIES A A AN} das] FLsidn w5k T
of % ZAastdctst A3l Folsted fAs]ol 238
At BERL HWHEY Y49 B—sdn #
% 37t o
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BESRE 0.5FEY 1.0BEE T4 WIES 7
45l AT WEIEI s LAtz A
%7hskd o= FEF 200~ 1200m] ¥ FEF 25~75 %
5 ool #AHgE WELE v

244172 LU Zl @bz Abatel AAC shsgi 4 FF
B2 ¥ F5ch(successful weaning) B3 2132 £
o F4FH 2235 TS5 (unsuccessful weaning) Bl
A vimell e ERE AAY U S #LE ¥
+ dd =k

208 HAeld HEIZIFEFT AAY WHEEE Y
FHES B4 Bkde 23E 42 X<k

BHHAR BHFER1.0BE 2 FEF25~75%%
ool A Wtk 9IAYA FAHHNAL ol BF I ol #
Al A=Y # EREdE n2ge & 4+ dd=k
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