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Risk Factors of Extubation Failure and Analysis of Cuff Leak Test
as a Predictor for Postextubation Stridor

Seong Yong Lim, M.D., Gee Young Suh, M.D.", Sun Yong Kyung, M.D.2, Chang Hyeok An, M.D.2, Sang Pyo Lee, M.D.2,
Jung Woong Park, M.D.2, Sung Hwan Jeong, M.D.?, Hyoung Suk Ham, M.D.", Young Mee Ahn, M.D.%, Si Young Lim, M.D.,
Won Jung Koh, M.D.", Man Pyo Chung, M.D.", Ho Joong Kim, M.D.", O Jung Kwon M.D."

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Kangbuk Samsung Hospital,

]Samgung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea,

“Division of Pulmonary Medicine, Department of Internal Medicine, Gachon Medical School, Gil Medical Center, Incheon, Korea,
*Division of Pulmonary Medicine, Department of Internal Medicine, Veterans Hospital, Seoul, Korea

Background: Extubation failure was associated with poor prognosis and high hospital mortality. Cuff leak test (CLT)
has been proposed as a relatively simple method for detecting laryngeal obstruction that predispose toward
postextubation stridor (PES) and reintubation. We examined the risk factors of extubation failure and evaluated the
usefulness and limitation of CLT for predicting PES and reintubation.

Methods: Thirty-four consecutive patients intubated more than 24 hours were examined. The subjects were evaluated
daily for extubation readiness, and CLT was performed prior to extubation. Several parameters in the extubation success
and failure group were compared. The accuracy and limitation of CLT were evaluated after choosing the thresholds
values of the cuff leak volume (CLV) and percentage (CLP).

Results: Of the 34 patients studied, 6 (17.6%) developed extubation failure and 3 (8.8%) were accompanied by PES.
The patients who had extubation failure were more likely to have a longer duration of intubation and more severe
illness. The patients who developed PES had a smaller cuff leak than the others: according to the CLV (22.5+23.8 vs
233.3+147.1ml, p=0.020) or CLP (6.2£7.3 vs 44.3+24.7%, p=0.013). The best cut off values for the CLV and CLP were
50ml and 14.7%, respectively. The sensitivity, negative predictive value, and specificity of CLT were relatively high, but
the positive predictive value was low.

Conclusion: The likelihood of developing extubation failure increases with increasing severity of illness and duration
of intubation. A low CLV or CLP (<50ml or 14.7%) is useful in identifying patients at risk of PES, but the CLT is
not an absolute predictor and should not be used an indicator for delaying extubation.

(Tuberc Respir Dis 2006; 61: 34-40)
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Table 1. Characteristics of the study subjects and comparison between extubation success and failure group

All Extubation Success E_xtubation

e oo Pl g
Age (year) 60.4£18.3 58+18.9 71.5%9.1 0.103
Sex (M/F) 23/11 21/6 2/5 0.070
Days intubated 4.7+3.5 4.0£2.8 8.2+4.6 0.021
SAPS I score 45.2+19.0 41.7+15.5 61.8126.1 0.027
SOFA Score (adm) * 7.3+3.9 6.6+3.3 10.8%5.1 0.051
SOFA Score (ext) ¥ 3.5+2.6 3.0+1.8 5.8+4.2 0.133
BMI (kg/m2) 22.2+3.4 22.2£3.4 20.9+2.4 0.391
Hemoglobin (g/dl) 10.9£1.9 10.9£1.8 11.4%2.7 0.557
Albumin (g/dl) 2.8+0.6 2.8£0.6 2.9%0.6 0.963
T/t ¥ 1.79%0.3 1.37£0.3 1.68+0.3 0.378

Definition of Abbreviation: SOFA score (adm) = SOFA score at admission; ' SOFA score (ext) = SOFA score at
extubation; ¢T/ot ¥ = diameter of trachea air shadow/ diameter of intubated tube on radiograph

ofaL Ardke] 9l AghE AH 16, ALT 5o, 71 $7IFDe] AB@DeR SAT §T/¢t vl

ARDS ¢ A543 7 3ell, 14 291, 7]} ﬂr““*»%l &2 ZpolE BolA| e3krH(Table 1).

g, AT, oFass, S, vl
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Figure 1. Cuff leak volume according to the size of Figure 2. Cuff leak volume according to intubation
endotracheal tube. duration.
Large endotracheal tube size was associated with There was significant negative correlation between
reduction of cuff leak volume (p=0.04). cuff leak volume and intubation duration
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Figure 3. Receiver operating characteristic (ROC) plot.
True positive fraction is plotted on y-axis and the
true-negative fraction is plotted on x-axis.
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