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Background : Since endotracheal tube is the most important factor involved in the imposed work of breathing
during mechanical ventilation, extubaﬁion of endotracheal tube is supposed to reduce respiratory work of pa-
tient. However, some patients show labored breathing after extubation despite acceptable blood gases. We in-
vestigated the changes of work of breathing before and after extubation and the factors involved in the change
of WOB after extubation.

Methods : The subjects were 34 patients{M : F = 20: 14, mean age = 61 + 17yre) who recovered from
respiratory failure after ventilatory support and were considered to be ready for extubation. The patients with
clinical or radiclogic evidences of upper airway obstruction before endotracheal intubation for mechanical venti-
lation were excluded. Vital sign, physical examination, chest X-ray, work of breathing and other respiratory
mechanic indices were measured prior to, immediately, 6, 24 and 48 hours after extubation serially. Definition
of weaning failure after extubation was resumption of ventilatory support or reintubation of endotracheal tube
within 48 hour after extubation because of respiratory failure. The patients were classified into group 1(de-
creased work of breathing), group 2{unchanged work of breathing) and group 3(increased work of breathing)
depending on the statistical difference in the change of work of breathing before and after extubation.

Results :

Work of breathing decreased in 33%(11/34, group 1), unchanged in 41%(14/34, group 2) and increased in 26%
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(9/34, group 3) of patients after extubation compared with before extubation.
Weaning failure occurred 9%(1/11) of group, 1, 28.6%(4/14) of group 2 and 44.4%4/9) of group 3 after
extubation{p = 0.07).

The change of work of breathing after extubation was positively correlated with change of mean airway
resistance(mRaw). (r = 0.794, p > 0.01)

In three cases of group 3 whose respiratory indices could be measured until 48 hr ater extubation, the change
in work of breathing paralleled with the sequential change of mRaw. The work of breathing was peaked at 6
hr after extubation, which showed a tendency to decrease thereafter.

Conclusions . Reversible increase of work of breathing after extubation may occur in the patients who under-
went extubation, and the increase in mRaw could be responsible for the increase in work of breathing. In
addition, the risk of weaning failure after extubatuion may increase in the patients who have increased WOB

immediately after extubation.
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Fig. 1. Incidence of weaning failure in each

groups
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Table 1. Change of respiratory mechanics before and after extubation in each groups

Group )
] Mechanic Index ETTO EXT0 P value
(No. of patients)
1 WOB 1.48+£0.2 1.12+0.14 < 0.01
an PTP 331427 259+22 < 0.01
mRaw 15.4+2.3 937+1.9 < 0.01
Cw 53.6£4.7 46.4+6.9 0.035
autoPEEP 34413 1.58+0.34 0.047
Po. 5.67+0.8 4.66+0.07 0.024
2 WOB 1.3+0.1 1.2+0.1 NS
(19 PTP 268+23 282+32 NS
mRaw 124+ 1.4 9.5+ 1.1 NS
Cuw 55.8+8.7 50+8.1 NS
autoPEEP 2.5+£0.5 2.2+0.5 NS
Po, 5.8+0.6 6.1+0.8 NS
3 WOB 0.95£0.1 1.54+0.36 < 0.01
&) PTP 225427 331+50 < 0.01
mRaw 11.8+4.0 17.8+4.8 0.01
Cuo 75.4+14.1 58.5+17.1 NS
autoPEEP 2.41+0.6 3.72+0.97 NS
Py 423£0.5 6.52+1.6 0.04

Values are Mean + S.E., NS : not significant

ETTO : prior to extubation, EXTO : immediate after extubation
WOB : work of breathing, PTP : pressure time product, mRaw : mean airway resistance
Cup : dynamic lung compliance, autoPEEP : auto-positive end expiratory pressure

58 + J= AH2A ¥R A7ty 54 (demo-
graphic feature), BHE7}AEN #HAl Za, €9
B AR, 7 Fd L 3FEY AR 58 7 )
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o} (Table 2).

dd8a B5oA 3§ oo ¥slel 3 F o5y
ARES] JUBAE Avind gl 5§ 43 94
uko] fjA} Y(metabolic work)2 ¥wdl= PTPE=
mRaws} §-218 JAAAE Jehdo (A r =
0.79, p < 0.001 % r=0.73, p € 0.001), Cipo
T fodE Bolx] &t (r=027, p=0.113

2r=0.17, p = 0.347) (Fig. 2. Fig. 3.).
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Uk

|

71A BF 22 HE 4FH ofge A 3% 74
& Yozl 71A Aol 3A o] $4 FAH st

— 332 -



Table 2. Comparision of patient demographics, hemodynamic and respiratory mechanic in each

groups
Groupl. Group2 Group3 p-value
Sex(male : female) 9:2 9:5 7:2 NS
Age(year) 54 £ 6 65 = 4 62 + 6 NS
Ventilator day 8.1 + 1.3 8.1 + 1.1 104 + 1.7 NS
Mean B.P.(mmHg) 87 + 4 9% + 4 105 £ 5 NS
Heart Rate(beat/min) 101 £ 5 98 £ 5 . 105 £ 5 NS
Pa0,(mmHg) 101 + 8 97 + 8 95 £ 9 NS
PaCO,(mmHg) 39 + 4 42 + 7 44 + 4 NS
Resp. rate(breath/min) 25 £ 2 27 £ 2 27 + 4 NS
Ve(L/min) 9.1 £ 0.6 79 + 06 7.1 + 1.03 NS
WOB(J/L) 1.48 + 0.17 1.28 + 0.14 095 + 0.14 NS
mRaw{cmH20/L/s) 1547 + 2.2 12.42 £ 1.43 11.86 £ 2.3 NS
Cip(mL/ecmH20) 53.6 + 4.7 558 + 84 75.4 + 14.2 NS
autoPEEP{cmH20) 34 £ 09 24 £ 05 24 + 06 NS
Po.1(emH20) 567 + 0.84 581 + 0.63 423 £ 0.54 NS
PIFR(L/s) 0.63 + 0.04 0.59 + 0.04 0.51 + 0.06 NS
Ti/Ttot 0.41 + 0.01 041 + 0.02 0.44 + 0.03 NS
250
r=0.704 150 r=0.728
200 p < 0.001
® ® o
» 150 é 100 o
E 100 - o A o ©
3 £ 0® 2
x 04 5 o0
: E oo
] )
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1004 © -100 o
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change of mean airway resistance % change of mean airway resistance %
Fig. 2. Correlation of change of WOB and mRaw Fig. 3. Correlation of change of PTP and mRaw
after extubation after extubation
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Fig. 4. Serial changes of WOB and mRaw in 3
cases of group 3 patients
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Fig. 5. Serial changes of WOB and mRaw of
group 3 patients
(ETT : before extubation, EXTO : imme-
diate after extubation, EXT6, EXT24,
EXT48: 6, 24, 48 hr after extubation,
*p < 0.05)
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