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Weaning Following a 60 Minutes Spontaneous Breathing Trial

Keon Uk Park, M.D., Kyoung Sook Won, M.D., Young Min Koh, M.D.,
Jae Jung Baik, M.D. and Yeontae Chung, M.D.

Department of Internal Medicine, National Medical Center, Seoul, Korea

Background: A number of different weaning techniques can be employed such as spontaneous
breathing trial, Intermittent mandatory ventilation(IMV) or Pressure support ventilation(PSV). How-
ever, the conclusive data indicating the superiority of one technique over another have not been
published. Usually, a conventional spontaneous breathing trial is undertaken by supplying humi-
dified bz through T-shaped adaptor connected to endotracheal tube or tracheostomy tube. In Korea,
T-tube trial is not popular because the high-flow oxygen system is not always available. Also, the
timing of extubation is not conclusive and depends on clinical experiences. It is known that to
withdraw the endotracheal tube after weaning is far better than to go through any period. The tube
produces varying degrees of resistance depending on its internal diameter and the flow rates
encountered. The purpose of present study is to evaluate the effectiveness of weaning and
extubation following a 60 minutes spontaneous breathing trial with simple oxygen supply through
the endotracheal tube.

Methods: We analyzed the result of weaning and extubation following a 60 minutes spontaneous
breathing trial with simple oxygen supply through the endotracheal tube in 18 subjects from June,
1993 to June, 1994. They consisted of 9 males and 9 females. The duration of mechanical
ventilation was from 38 hours to 341 hours(mean: 105.9+83.4 hours). In all cases, the cause of
ventilator dependency should be identified and precipitating factors should be corrected. The
weaning trial was done when the patient became alert and arterial O, tension was adequate(PaO,
> 55mmHg) with an inspired oxygen fraction of 40%. We conducted a careful physical
examination when the patient was breathing spontaneously through the endotracheal tube. Failure
of weaning trial was signaled by cyanosis, sweating, paradoxical respiration, intercostal recession.
Weaning failure was defined as the need for mechanical ventilation within 48 hours.

Results: In 19 weaning trials of 18 patients, successful weaning and extubation was possible in
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16/19(84.2 %). During the trial of spontaneous breathing for 60 minutes through the endotracheal

tube, the patients who could wean developed slight increase in respiratory rates but significant

changes of arterial blood gas values were not noted. But, the patients who failed weaning trial

" showed the marked increase in respiratory rates without significant changes of arterial blood gas

values.

Conclusion: The result of present study indicates that weaning from mechanical ventilation

following a 60 minutes spontaneous breathing with O» supply through the endotracheal tube is a

simple and effective method. Extubation can be done at the same time of successful weaning

except for endobronchial toilet or airway protection.
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Fig. 2. Changes of respiratory rates during the spontaneous breathing trial.
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Fig. 3. Changes of PaO, during the spontaneous breathing trial.

_364_



IMVE 19701ddol] X3 7kl ojghibioza) B
2 IMVIIFE HAF 07 1~33]4 Fodurhs Hiy
olck. o] W2 3hale] BAg% F ArksFo] X
Aok viFS AR Fevhe AoE, o)l oldo)
o2l & 3xjollA 4A ol FhseiAl sk, ool
£85= A7k 2YF Qe %02 AR 3
A%k, IMVE o] 84t Hz12{Ql ojghible 3tapr} <l
TEHVNE A dulolld AEES oA How
A, 713 FHE et ZUHE 71548 kg gy
3| 2ol A whAlsh= 2 gl Slsle] Zolels BE-2o)
TEEE T B FHslolt shrluiel 44 &
29 7l2g P 9a', oj3e] ofe] A7 A
7} ojddoll 85 AI7HE FolAE Rl Aoy ut
A, ol thdo g s HkAImSA [ A3 3
Al IMVE 288 79 3§29 F2g Q3 g
LN FNAIZFAIS] QA X gnjge] Zvle
AW 7] APATE o7|AIZIek PSVE ofetke] v}
Helely] Bokes ZAIERe] W] 5 shupaa] xpibg
TEHZ 3k AN X g} AR ET0 vl A
HE TR 3Rk F71E BRAFE A0gA S
~10cmH09] ¢}&-& 2P {714 Bz, 7)1

TH 8 AFFRV] 3] 2olA] uhksh= 2gel] Q)31
T2 2EHSs AT A s, psv
=3 IMVU 273 byl vlel o] sl A
E49 B3 gick

FUelE =& FO9 I71E 3dkor T
X7} de] Hgslo] IRk el T-tube o]l
sl A e E Bas vlgl 91, IMVL) PSVE o]
83t ojgke] B} Qi aehd, At Aye
E JRAsleA sl dgke] ofst  3)8A] A 7ke] AR
A o] A= A5 $FZe F2E Q3 J)AIE
FAITEE] Ahe SR Ee) 9l 7iedel 9=}
2 o]gd Aullel] o|2&= 97} gkl EolliE o
& g FEIISE AL EDEel) o3t olg
< AlREligked, oy ¥oro] Avkxs] $FRAL =
ek AQlo] TAE 7F-¢ uiiEe) sixjell4 AgH e
2 olehg AJek Uik 2Pt Faato)] 2)3) o)gt
o] Ao ZE oldel| £95 = M FUF AU,
SA] Whks AJgte 24 3kxke] 7)H3) Aguis

4

|

¢

A7), okEe] ZTAF7E 7Hsdt B2l ol
2 53] Al sldgke] 34 s§He
g 717ke] 71A ERX AT G2 wiolel
A7kt

ol H2 FiOx9| 3718 &2 Fdaie &
27k g WA JlghH RHRE 53 Low-flow
oxygen system 2 & AkAE FFslH A kA7 ZptE
FU ¥ olgels Mg Assiglch ZhA Fug
%3l Low-flow oxygen systemo& AL4-2 ZF3% 7
+ Z 8QE, iTel 22 AelE AvMdead
space)o| HAIE]RA| o7luliEel FiO,7} ZHa=siAls] L,
Low-flow oxygen system ZRAI7} Y FeRVq),
IE3F, IFRY Sl 23l Fioye) W) wilg 4
g} hdo] r}'”. 51k, Low-flow oxygen system]
735 o= ol AJAe] ZhF oA Qla, w]e]
A sb, kel fA H-83 = dek= Aol 9l
31, FiO,7} YAslA] K3t <L Aol Q454 o
2 oekq & s Wiksle] ${70 HEE F
Al ZAE T A=E shobd, 4A 58 4 Yok A
73l B3], Eloll olehg A=3t 2ol 751
W2 Algfelale tiiEo] ool Hadt el
2oll, F7HQ1 3kAke] o|AERe] 7hs3ledct. o]de]
Alfgk $hake] 739 olgh F 158 Aolld gt widl
IH3e SUHE ol old AFre] g olg
¥ 302714 oFhe] aE31ge] VMR A, olF
o1 L7dol} ol HAYSl 2 Hshe B
A gkt

7R FHE Bl 2EY 5 TFol uigh Bl
9] FUE BA7IEE T $F9] F9-Het T5Yol
o 2ulfol] o) 2A T, o)2)gt F|FH Frol] 9
g A A7do] A2 FEE ALY 739 1 Ao
7} Y% Z7VslAE AL olu] vlEA{gle] SvlEe] BF
&89 Kt Skl whA sl B33 Sate] A
A TFT F 2ol o] 2] Ho] ojedAslle] flalo] =
ik g e, gl w1383 3ixle) 39 X
 7IAIEES A wiE] 7hss Ul7de] 8.5mm
olde] & FHE A8 Zo] milg- Faslck Azt
ol Mg FAlol A3t olf Hell 7143t e}
7o) 7 FRE B3l THA 2xYo] TRl E

ol

fu ok 4

o

— 360 —



o] gullolld] 1A7F5<1t Ak UF2] Bl
ol FAIZE gl Aolug ofaj) 7|Fh F1E A
P THEYo] WA zhaslo] #xle] Rehg 7AaA)
ohar A7) wifolct m2ls, z7lo) whakg Al
L R e M e = =l g o iU ) S g
e ARl lulEel 715471 AFAY A
A FU 9ol Had F9E Aljslay Y
Al Alggels Ao| o U Aeg Y7
ol 2 AAPL Feto| ofd ellolel WA A
52, Pojshe 94Fo| Ha Wi u} cekat A
FE vehiA g, olge] 7|32 okl RE =
o] FFs|ololt sl AL ol At Aukd oz ur
ol E9AI= Aog: A J ek kg F 10~15ml
ol THAL kg @ Sml o], TFFE Bl 303
ulghol], S 14 1715k Bt 10L vk e 2
7| 18 271539] 2ul) o) 4ololokstar, Alw) 3
o F718te] 20cmH,0 ol Jojolof shs, Yix H|Z-%
W AsEsh Aol7} 100% Akk FHA] 350mmHg
ujgk £2 VD/VT7}0.55 ujubd 749 So] ogke] 7]
ToE AL IR, olRe] wkskig S
Ate] 734 ol2lgt o|g 7|1 FE ERFIA) g,
Perty” = (R4 Al dske) F4) 3HEA 3 u
2] A9 T-wbeE o]slod FO; 042 AHALE
SHoIHA, 3087 B & 3Aje) ojje] gsla
A 2Mlo] ool uidt Haddl AN E FHY 7S,
1A)7F 3% 2F8 F olgda} wtakg Aol Aol
HoZ 7AIZEX 8 e gxle] 80%ollA o|do)
7FeBEE Barghal Qlck skAut, A7) AL e E
B 3 oldsli= HhHE ool el Aldt FEAS
HolAu} 474, gAF50] g #rle] A9 g3t
o] ksl SR8 TFeTY Aolo] BF
Hog sl WA AHE o) F . B od
TAEL Pety ] WS $-83l0] 71E9] o|gr|Re
A3 A EHA g, 7 Ao] TAE| T AJALZ
o] 4R Felolld 147 AEFREE oledo| 7}
St AAEE A9 oA AFIEIE ARl
1~2X)7F 8 F $xlollA| oo} AAYE=RAZ Bl
Bl3L o]k} kg FAlol] AleBsid ), Tiiiiie] A
- 24o] W Esla o|dol] AAZRE Hod ojeku) ulwk

< FAloll Al FA7} 21931, o] Hel] AHAIZRS
Holz] ghe 749 ol Ae] ZhAlslol] oz} Hiutkg- A]4Y
shat ZA2]A) Wdshe WS Yallch

SHT) 24 o] Awjl Bk ola} THZ W)
o] 5o sl o5 8)8ehenl] 10~2441700] Y
23171 ulfEoll, 0|3t THZe) W2 we) wA
371 SSiAE FZA BALNE el o)
Q3lck 3Rt wiul Bt Sgaias FAR "kl
Z7ht R4, wkgh, AAE, 57k Jiiintercostal
recession), 7]o)&-F(abdominal paradox)Ee] o]¢=
474 ¥at opel, st Ae] FH o PR
ElojAolt gk}

oA FARE ¢liF & T Ae JEi7EA AREl
gk AFEE Palizigict. olgde] AFoiis A
71918 AAERE oA E Ao A, HulF)
OJZ M B371RY, Ve ratio™, airway occlusion
pressure(Po)) 579 S840l it A7So] saliA|
k31, o] rapid shallow breathing8- ¥ted sl f/Vy
ratioZ} 7P AYR CIERIAE deiAQUel Yang
£ 9] aitol] oJsh, f/Vr ratio7} 100 breaths/min/L
o) 4A7g- 95% 2] olATE-S KT, 100 o3
735 80% 2] o|AF-&S Hrk ole|dt oj2l7iA| o
B AAZ P02 FeaISlE F
24 2459 W49 whtio] Basky, Bape) =
v 57) 254 Aalt Akt delE wedslAl Xl
A7} ek 249 A% A £HAE L
A7t ZFolAA 2 AR ol2f¥t dIFAAET
7o) FHrketAlE Zalsick sk, o Alsitellre
old & LA H} B 339} SvkEE A
o] :AxE]g) 0w, o] 7L rapid shallow breathingo| 7}
2 Fa% diFiRlels AHLE ukedsle Aolel A7
Eii=g

1AZF AL EREgol ofdl olghe 4A] 8 &
313, IMVL PSV et o]l gkisla 7jAIEH
AR Y 5 U Aol Slvk A, ofe Aulisk
372 Aol7) T o ¥ 1580l 308 B=
ol W) =2lua, ofF B3 TRSr Lol
£ 3} gl Zleg Kol 17} ER1e] AplEET
Z 717 Hagiel A 7ol e ¥ TS o



FAE T JEAE AEY Hert ok A7t
£, ol AFTat A Aol 3ixte] JeiE A
BHog wlag A7} EEslo], o] APACHE
score systemg5 Z-g3o] ghale] JelE AR o
B7HE 5 JEF3he o] ey Aotk

AEHoR THFAL opIg 9lol 2R R <
FHoE hgsl gelekd sl Zlgh RrE Bl
g THEPAA 1A AL ERSHE ¥ o257
A QRS AR oAl WS FAlol Algehe
W felo] Aol B dEsHAE H8HQ o]
ehijole}t Azt

2 o

SHATHNY: ofge] WL TR AIEE B,
IMV, PSV5o] #PaiR| 5 AT, o] o wie] v}
£ Ak} stk 222 gk ArEFa)] o
g ojgolls & T-tube & o83t whio] o] 8=l
d), high flow® 445 Fgsle= AlAslo] asick
ofg Feolle 7I=FA7} oAU AEHQ FUXE
7t B e A5 Aejshas ke sl Aol 3FY
& HEATIE AR ¢HA gledl, ol 71 &
Brb 1 W7ol we} cleksiAlnt A 71=ARK <2
cmH0/Ljsec) He} FH o] 2 7|5AE i)
uZolct olel] RS2 ZIR FHE T AeEH
OS2 A APIEFE & og gl i FAlol 4]
sHols el I f8AS Hoarskaal ¥k

i o2 19939 697 19949 697EA] 3%
FRo2 714 ZRX8E B2 $REolr, oA
59| 71EL A, THFAE At 71AA%do] 34
=i, A, AEEi-eol T ez FAEA, A
A, FiO; 0.4 ofsloll4] S8 7RALAY aiglol
55mmHg o)3] 752 i3t 557 T 99 o2
& IEATIE 1899 3ol HF AYE 515+
17540, whiule 101 oL, F ZIAIZFAITHS
384kl 4] 341417k (T 105.9483.4417hF
Byl

oL o|DTIEE HEAITIE thdRAlel4 7]
Pl FHE Bl B 6L AkaE SEela, 1A%

Z2F o]ekA|F1 AulollA A7) 3} Aol o3 4
A 2 AFE sl 3087 0% ol 2+t
W FEARAS A1) o] R 147082k #Ae] A
A, E3, Wik o SRR S-S B
afslo] YAz, uiel, A% wlwlo|u) sdsl HhA
sl 572 Uigh 7lo|lEdSol Ve A ok, A4
gto] 55~70mmHg AEE 4A19 3¢ Ut ol T
o] 7hsslrta Hekeld}. 1ela, oA AFEHINE
A7sle] 12417k 52t 2ALE HHAIT F, HF ol
g3} Uikl #Alol)A| BojRold] AtEE-E ¥ 9L
ohst QAE EHE 79 FAlol o|gF Wake At
=5 3k

</

1) 71418 $FXEE BYW 559 F Sl oldylE
< A7 1892 2RllA] #193]9) o) Al
slof 162]7F A-F3l 84.2% AE8E e, 19
olet Aull ¥ 2w oA EA] A-Fslir)

2) ZHFHA Yz v TE7)1A%
2 14 F 8vollA] o|RA 0] 71FE A,
HE852 219 F 4%, #5852 69 F 39, 35S
269 F 19, £ 39 F 19, FA94 )
& 59 F 19gell¥] o] =r} sl

3) o]gAZ7F} oAl ole AF £F IF
3] wishks B, AFZFollAE 1dloll4] olg ¥ 30
ol B4 3F31571 3020l o] & F AT RS A
fslare vz Aelold B 3§37} 303 v)wt
old] Hhsll, AvfFollA e B 303) ojite] Bt 3%
3TE Ho|x AEH 07 Tkl e B, of
AF AEske] Wk Bl AulFe)] 141E A9
slate Ueiz] Aallolld] AkiEgto] 55mmHg ol4e
2 A=A

AHE: ool AR V|3 FHE B3 AAaTF
o 1A ALEERE F o]ek 1l Wik EAo) 4]
ol U2 Adds] 28 ol ATES Holx, 4]
I ZEHQ) Wyl Aol ol whahg ARPsicd
= At de A% elsdok

— 367 —



1y

2

'

3

'

4)

5

~—

6

~

7

8

~

9)

10)

11)

ZAnEH

Downs JB, Klein EF Jr, Desautels D: Intermittent
mandatory ventilation; a new approach to wean-
ing from mechanical ventilation. Chest 65:331,
1973

MacIntyre NR: Respiratory function during pres-
sure support ventilation. Chest 89:677, 1986
Kacmarek RM: The role of pressure support ven-
tilation in reducing work of breathing. Resp Care
33:99, 1988

Bronchard L, Harf A, Lorino H, Lemaire F: Ins-
piratory pressure support prevents diaphragmatic
fatigue during weaning from mechanical ventila-
tion. Am Rev Resp Dis 139:513, 1989

Steven ED, Richard LK: Spontaneous breathing
with a T-piece circuit. Anesthesiology 56:449,
1982

Sullivan M, Palliotta J, Saklad M: Endotracheal
tube as a factor in measurement of respiratory
mechanics. J Appl Physiol 41:590, 1976
Demers RR, Sulliva MIJ, Palliotta J: Airflow
resistances of endotracheal tubes. JAMA 237:
1362, 1977

Petty TL: Chapter 62. Acute respiratory failure in
COPD, In Chronic obstructive pulmonary dis-
case. Petty TL(Ed). New York, Marcel Dekker
Inc., 1985

Sporn PHS, Morganroth ML: Discontinuation of
mechanical ventilation. Clin Chest Med 9:113,
1988

Downs JB, Perkins H, Modell JH: Intermittent
mandatory ventilation, an evaluation. Arch Surg
109:519, 1974

Marini JJ, Smith TC, Lamb V: External work
output and force generation during synchronized
intermittent mechanical ventilation, Effect of

machine assistance on breathing effort. Am Rev

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

Resp Dis 136:1169, 1988

Schachter EN, Tucker D, Beck GJ: Does inter-
mittent mandatory ventilation accelerate wean-
ing? JAMA 246:1210, 1981

Marini JJ: Weaning from mechanical ventilation.
N Engl J Med 324:1496, 1991

R TEA, A4, S AT ALE:
714" SEAEZHE olgdubHozA IMVE
IMV 8l PSV W-8-2] o)l 33 A7 #7743
Y g 38713k FARNEUE 254, p
794, 1993

Barry A. Shapiro: Chapter 8. Oxygen therapy, In
Barry A. Shapiro(Ed) Clinical application of
respiratory care, 4th Ed, p128-131, Mosby year
book, 1991

Martin JJ: The role of the inspiratory circuit in
the work of breathing during mechanical ventila-
tion. Resp Care 32:419, 1987

Wright PE, Marini JJ, Bemnard GR: In vitro
versus in vivo comparison of endobronchial tube
airflow resistance. Am Rev Resp Dis 140:10,
1989

Shapiro M, Wilson RK, Casar G, Bloom K,
Teague RB: Work of breathing through different
sized endotracheal tubes. Crit Care Med 14:
1028, 1986

Habib MP: Physiological implication of artificial
airways Chest 96:181, 1989

Pierson DJ: Weaning from mechanical ventilation
in acute respiratory failure; concepts, indication,
and techniques. Resp Care 28:646, 1993
Edward RHT, Hill DK, Jones DA, Merton PA:
Fatigue of long duration in human skeletal
muscle after exercise. J Physiol 272:769, 1977
Laghi F, D’Alfonso N, Duod J, Jubran A, Tobin
MI: Time course of recovery from diaphragmatic
fatigue as assessed by magnetic stimulation of
the phrenic nerve. Am Rev Resp Dis 147:A956,
1993



23) Feeley TW, Hedley-Whyte J: Weaning from indexes predicting the outcome of trials of wean-

controlied ventilation and supplemental oxygen. ing from mechanical ventilation. N Eng J Med
N Engl J Med 292:903, 1975 324:1445, 1991
24) Sahn SA, Lakshminarayan S: Bedside criteria for 26) Montgomery AB, Holle RHO, Neagley SR: Pre-
discontinuation of mechanical ventilation. Chest diction of successful ventilator weaning using air
63:1002, 1975 occlusion pressure & hypercapneic challenge.
25) Yang KL, Tobin MJ: A prospective study of Chest 91:496. 1987

— 369 —



