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= Abstract =
The Effects of Inspiratory Pause on Airway Pressure and Gas Exchange
under Same I : E ratio in Volume-controlled Ventilation

Won Jun Choi, M.D., Sung Han Jung, M.D.,
Jeong A Lee, M.D. and Kang Hyeon Choe, M.D

Department of Internal Medicine, College of Medicine,
Chungbuk National University Chungju, Korea

Background : In volume-controlled ventilation, the use of inspiratory pause increases the inspiratory time and
thus increases mean airway pressure and improves ventilation. But under the same 1 | E ratio, the effects of in-
spiratory pause on mean airway pressure and gas exchange are not certain. Moreover, the effects may be dif-
ferent according to the resistance of respiratory system. So we studied the effects of inspiratory pause on air-
wéy pressure and gas exchange under the same I : E ratio in volume-controlled ventilation.

Methods ; Airway pressure and arterial blood gases were evaluated in 12 patients under volume—controlled
mechanical ventilation with and without inspiratory pause time 5%. The I : E ratio of 1 : 3, FiO,, tidal volume,
respiratory rate, and PEEP were kept constant.

Results : PaCO, with inspiratory pause was lower than without inspiratory pause (38.6 £7.4 mmHg vs. 41.0&
7.7 mmHg. p<0.01). P(A-a)0, was not different between ventilation with and without inspiratory pause
(185.3+86.5 mmHg vs. 184.9+84.9 mmHg, p=0.766). Mean airway pressure with inspiratory pause was
higher than without inspiratory pause (9.7+4.0ecmH;0 vs. 8.8+4.0cmHO, p<0.01). The resistance of
respiratory system inversely correlated with the pressure difference between plateau pressure with pause and
peak inspiratory pressure without pause (r=-0.777, p<<0.01), but positively correlated with the pressure differ-
ence between peak inspiratory pressure with pause and peak inspiratory pressure without pause (r=0.811,
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p<0.01). Thus the amount of increase in mean airway pressure with pause positively correlated with the

resistance of respiratory system (r=0.681, p<<0.05). However, the change of mean airway pressure did not

correlated with the change of PaCO,.

Conclusion : In volume-controlled ventilation under the same I ; E ratio of 1 : 3, inspiratory pause time of 5%

increases mean airway pressure and improves ventilation. Although the higher resistance of respiratory

system, the more increased mean airway pressure, the increase in mean airway pressure did not correlated
with the change in PaCO,. {Tuberculosis and Respiratory Diseases 1998, 45 : 1022-1030)
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Table 1. Clinical characteristics of patients

patient No.  Age (years) Sex Underlying disease
1 28 M hepatitis, pneumonia
2 76 M subdural hematoma, pneumonia
3 42 M fracture of femur, fat emblism
4 77 M hydrocephalus, pneumonia
5 44 M multiple myeloma, ARDS
6 65 M multiple myeloma, pneumonia
7 77 M metastatic cancer of unknown origin, pneumonia
8 38 M meningitis, pneumonia
9 68 M renal abscess, ARDS
10 63 F rectal cancer, ARDS
11 72 F COPD, pneumonia
12 39 F renal abscess, pneumonia

ARDS : acute respiratory distress syndrome, COPD : chronic obstructive pulmonary disease

Table 2. Hemodynamic properties with and without inspiratory pause 5%

Pause 0% Pause 5% p value
systolic BP (mmHg) 119+ 24 115+19 NS
diastolic BP (mmHg) 67+13 66+12 NS
Heart rate (beats/min) 101 +£20 10020 NS
BP : blood pressure, Ns : not significant

Pause -9} W& 3= paired Student t-test w2 z}lo]7} YAt Table 2).
& o] 83l mlmaldy 3F7IAe] AYF 7=y
¥3lekal= Pearson correlation& o|&3}e] 4@ 2. Pause 750l g stAamEe| Haf

Ag ngkowd, pgtel 0.05 TR A FAH 59
A& 93T

2 1
1. Pause 20 o} HAslH visf
2RI E=R 7Ml%7l—‘: H F71A%E 046+
0.13, A &S 0.48 +0.06 liter, 5&E 194

+2. 35]/@ F7ldekgre 3.4 +3.5cmH, 00190,
F%7] ¥4, ol¢r] 8¢ ¢ A pause #-5

R g A2 pHE pauseZt §l& W 7.45+
0.07, pauseZ} Y& v 746+0.072 HES Hol
A gstod, FHE ojitdEri ¢S pause’}
¢l ] 41.0+7.7 mmHg, pause’} 91& ] 38.6
+7.4 mmHg& pause’} & W £23HA ‘7’1’»}
tH(p=0.003). 98 AL
] 91.8+19.7 mmHg, pauseZ} 1
23.2 mmHg2 pause’} 91& ol ——7}3}—— 7 JF%
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Table 3. Arterial blood gas with and without inspiratory pause 5%

Pause 0% Pause 5% p value
pH 7.45+0.07 746+£0.07 NS
PaCO, (mmHg) 41.0+77 386474 0.003
Pa0, (mmHg) 91.8:+19.7 94.4+232 0.054
P(A-a)0, (mmHg) 184.9+84.9 185.3+86.5 NS
NS : not significant
0 T w] 185.3+86.5 mmHg® pause f-Fof W& 3}o]
p =0.003 = g1tH(Table 3) (Fig. 1, Fig 2).
s [
50 :: 3. Pause {50l o2 7|=gtef HEl
£ } | AnFAIGe pausert §& W 27.2483 cmHO,
8N 40 - "" Y ; pause’} € W 31.6+9.0 cmH, 08 pause’} &
& ; ; | o) G-ol5lA U (p=0.001), BHF7)=¢E pause
® e 7} gl o 8.8+4.0 cmH0, pauser} & o 9.7
30 ‘ A e . +4.0 cmH,02 pauseZ} & 9 foskA =gt
. I o3 (p=0.001) (Table 4) (Fig. 3, Fig. 4).
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Fig. 1. Effect of pause 5% on PaCO,.
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R T 255 pausert & M9 FATIERS FAHIE
g 150 | RO T ZcH(r=0.681, p=0.015) (Fig. 5, Fig. 6).
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Fig. 2. Effect of pause 5% on P(A-a)0,.
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Table 4. Airway pressures with and without inspiratory pause 5%

Pause 0% Pause 5% p value
PIP (emH;0) 27.2+8.3 31.6 +9.0 0.001
Pmean (cmH,0) 8.8+4.0 9.7+4.0 0.001
PIP : Peak inspiratory pressure, Pmean . mean airway pressure
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Fig. 5. Correlations between airway pressure
changes and resistance of respiratory
system. PIP(0% ) : peak inspiratory pres-
sure without pause ; PIP(5%) : peak in-
spiralory pressure with pause 5% ; Pplt
(5%) : plateau pressure with pause 5%.

BAT YAt (r=0.325, p=0.303) (Fig. 7).
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Fig. 6. Correlation between mean airway pres-
sure change and resistance of respiratory
system. Pmean(5%) : mean airway pres-
sure with pause 5% ; Pmean(0%) :
mean airway pressure without pause.
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