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Effect of Additional 1 hour T-piece Trial on Weaning Outcome to the
Patients at Minimum Pressure Support
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Wann Park, M.D., Tae Son Shim, M.D., Sang Do Lee, M.D., Woo Sung Kim, M.D.,
Dong Soon Kim, M.D., Won Dong Kim, M.D,

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Background : Extubation is recommended to be performed at minimumn pressure support (PSmin) during the
pressure support ventilation (PSV). In field, physicians sometimes perform additional 1 hr T-piece trial to the
patient at PSmin to reduce re-intubation risk. Although it provides confirmation of patient’s breathing reserve,
weaning could be delayed due to increased airway resistance by endotracheal tube.

Methods : To investigate the effect of additional 1 hr T-piece trial on weaning outcome, a prospective study
was done in consecutive 44 patients who had received mechanical ventilation more than 3 days. Respiratory
mechanics, hemodymic, and gas exchange measurements were done and the level of PSmin was calculated
using the equation (PSmin=peak inspiratory flow rate X total ventilatory system resistance) at the 15cm HO
of pressure support. At PSmin, the patients were randomized into intervention (additional 1 hr T-piece trial)
and control (extubation at PSmin). The measurements were repeated at PSmin, during weaning process (in
cases of intervention), and after extubation. The weaning success was defined as spontaneous breathing more
than 48hr after extubation. In intervention group, failure to continue weaning process was also considered as
weaning failure,

Results : Thirty-six patients with 42 times weaning trial were satisfied to the protocol. Mean PSmin level was
7.6 (£1.9)em H. There were no differences in total ventilation times (TVT), APACHE I score, nutritional
indices, and respiratory mechanics at PSmin between 2 groups. The weaning success rate and re-intubation
rate were not different between intervention group (55% and 18% in each) and control group (70% and 20%
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in each) at first weaning trial. Work of breathing, pressure time product, and tidal volume were aggravated
during 1 hr T-piece trial compared to those of PSmin in intervention group (10.4+1.25 and 1.66+ 1.08 J/L in
work of breathing) (191 +232 and 287 + 217cm HL s/m in pressure time product) (0.33+0.09 and 0.29 +0.09
L in tidal volume) (P<0.05 in each). As in whole, TVT, and tida} volume at PSmin were significantly differ-
ent between the patients with weaning success (246 +195 hr, 0.43+0.11 L) and the those with weaning fail-

ure (407 +248 hr, 0.35£0.10L) (P<0.05 in each).

Conclusion : There were no advantage to weaning outcome by addition of 1 hr T-piece trial compared to
prompt extubation to the patient at PS min. (Tuberculosis and Respiratory Diseases 1998, 45 : 813-822)
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Table 1. Base-line characteristics of the study patients.*

Intervention Control
Group Group
CHARACTERISTIC (N=22) (N=20)
Age (yr) 65+10 55+16
PSmin (cmH,0) 7+2 8+2
Vent. time (hr) 3144171 263 +256
APACHE 1 score{adm) 67 £22 61114
APACHE M score{wean) 33+14 38+15
Cholesterol {mg/dl) 124 +56 128 +50
Albumin (g/dl) 3.0+0.6 2.74+0.5

*Plus-minus values are means +SD.
Intervention group : additional 1 hour T-piece group at PSmin level.
Control group : prompt extubation at PSmin level.
No significant differences between two groups.
APACHE : Acute Physiology and Chronic Health Evaluation.
Adm : at admission. Wean : at weaning

Table 2. Base-line respiratory indecies of the study patients*

Interventin Control
Group Group
INDEX (N=18) (N==16)
Vr (L) 0.37£0.11 0.42+0.11
RR (/min) 2448 24+8
VE (L/min) 7.2+2.2 8.1x2.7
f/Vr 87 £34 79+£51
WOB (J/L) 0.79+0.61 0.65+0.34
Po: (emH,0) 3.5+32 3.2+14
PTP (cmH0s/m) 154 +184 104 +381

*Plus-minus values are means +SD.
Intervention group : additional 1 hour T-piece group at PSmin level.
Control group : prompt extubation at PSmin level.
VT : tidal volume. RR : respiratory rate. VE | minute ventilation.
f/VT : shallow breath index. WOB : work of breathing.
PTP : pressure time product. P0.1 . the airway occlusion pressure at the first 100ms after
airway closure.
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pendent t-test& o]&3t BAstgrl. 7+ A=
Wi + FEEAE g4 sk9.ew, pghol 0.05 olst
S A5 F3 3ol HFEE YT

2 o
1. BxtE2| 714 el

Z 7141871 A7k, APACHE 1 (acute physiolo-
gy and chronic health evaluation 11)Ad4, %R
H SNA Zol7l glgiti(Table 1). 5 27 A=
ol ¥ 58, ¢& 3% [shallow breath index
(f/V) ], 2F 4 SollA = 27k QIItt (Table 2).

Table 3. Weaning outcomes between two groups.

2. 5 27 HZE Y 3EAES| Aol

AFo] 55%, tlRTo] 70% 2 ZA] digl ol
AgEo] o} BASHA Aele ¢1de(p>0.05).

AREE Yol 18%, T 0%E F T
7t Atol7h %icH(Table 3). Ageue} 42Es 4
gz, dzwel 43E AAE Aol 94 5
Qo Aolzh gigich. AFEHe] AN Bl
1 A2 T-piece AEF 5§ 45he ALPHUER
Azl vish AHEEEA(VTY), 23 155, L
A%, 2% 4 54 otEE 478 B (P<
0.05)(Table 4). olZ& thAl Q@S] 432

Intervention Control P-Valoue
Group Group
(N=22) (N=20)
Success rate 12/22 (55%) 14/20 (70%) NS
Reintubation rate 4/22 (18%) 4/20 (20%) NS

Intervention group : additional 1 hour T-piece group.
Control group : prompt extubation at PSmin level.

NS : not significant.

Table 4. The changes of respiratory indecies from PSmin to additional 1 hour t-piece trial in the

intervention group.*(N=17)

At PSmin After 1 hour P-Value
T-piece Trial
Ve (L) 0.37£0.11 0.31+0.08 <0.05
RR(/min) 2446 26+6 <0.05
Vi (L/min) 6.9+2.2 6.6+2.0 NS
f/Vr 87+35 110+47 <0.05
WOB (J/L) 0.68+0.98 1.27 £0.91 <0.05
P, (emH,0) 3.3%£33 46+3.3 NS
PTP (¢cmH;0s/m) 1244173 210+185 NS

*Plus-minus values are means +SD.

Vi tidal volume. RR ! respiratory rate. VE : minute ventilation.
f/V+ : shallow breath index. WOB : work of breathing.
PTP : pressure time product. P0.1 : the airway occlusion pressure at the first 100ms after air-

way closure.
NS : not significant.
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Table 5. The changes of respiratory indecies from PSmin to additional 1 hour T-Piece trial with
in the patterns of the intervention group.*(N=17)

Success group{N=8)

Failure group(N=9)

PSmin T-Piece Trial PSmin T-Piece Trial
Vi (L) 0.41+0.12 0.35 £0.07 0.33+£0.09 0.29+0.09 1
RR(/min) 226 241714 265 28+4
Ve (L/min) 7.1+26 7.1+2.2 7.1+1.9 6.4+2.0
f/Vy 71+31 86 +34 99433 128 +47
WOB (J/L) 0.44 +0.35 0.71 £0.50 1.04+1.25 1.66+1.084
Py, (cmH;0) 24+1.2 3.2+14 4.5+4.2 6.21+3.8
PTP (emH;0s/m) 83473 155+133 191+232 287 +217

*Plus-minus values are means +SD.

p value < 0.05 compared to PSmin level.

VT : tidal volume. RR : respiratory rate. VE | minute ventilation.
f/VT : shallow breath index. WOB : work of breathing.
PTP : pressure time product. P0.1 : the airway occlusion pressure at the first 100ms after

airway closure.
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of
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5
4
3
2
JLLTET]
.05 1 2 3 6 12 3
Time to failure of the weaning{hour)}

Fig. 1. The frequency of weaning failure depend-
ing on time lapse from the initiation of
weaning trial.
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