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Difference in Patient’s Work of Breathing Between Pressure-Controlled
Ventilation with Deccelerating Flow and Volume-Controlled Ventilation
with Constant Flow during Assited Ventilation
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Background : The patient’s work of breathing{(WOBp) during assisted ventilation may vary according to
many factors including ventilatory demand of the patients and applied ventilatory setting by the physician.
Pressure-controlled ventilation(PCV) which delivers gas with decelerating flow may better meet patients’ de-
mand to improve patient-ventilator synchrony compared with volume-controlled ventilation(VCV) with con-
stant flow. This study was conducted to compare the difference in WOBp in two assisted modes of ventilation,
PCV and VCV with constant flow.

Methods : Ten patients with respiratory failure were included in this study. Initially, the patients were placed
on VCV with constant flow at low tidal volume(Vr, .ow)(6-8 mi/kg) or high tidal volume(Vy, ey)(10-12 ml/
kg). After a 15 minute stabilization period, VCV with constant flow was switched to PCV and pressure was
adjusted to maintain the same tidal volume(Vr) received on VCV. Other ventilator settings were kept constant.
Before changing the ventilatory mode, WOBp, V1, minute ventilation(Ve), respiratory rate(RR), peak airway
pressure {Ppeak), peak inspiratory flow rate(PIFR) and pressure-time product(PTP) were measured.
Results ; The mean Vi and RR were not different between PCV and VCV during the study period. The Ppeak
was significantly lower in PCV than in VCV during V1, uieu ventilation(p<0.05). PIFR was significantly
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higher in PCV than in VCV at both V1 (p<0.05). During V. 1ow ventilation, WOBp and PTP in PCV(0.80 £
0.37 J/min, 164.5 +74.4 cmHL0.S) were significantly lower than in VCV(1.06 +0.39J/min, 256.4 +107.5 cmH,
0.5)(p<0.05). During Vrugu ventilation, WOBp and PTP in PCV(0.33+0.14 J/min, 65.7+£26.3 cmH,0.S)
were also significantly lower than in VCV(0.40+0.14 J/min, 83.4 +35.1 c¢cmH0.S)(p<0.05).

Conclusion : During assisted ventilation, PCV with deccelerating flow was more effective in reducing WOBp
than VCV with constant flow. But since individual variability was shown, further studies are needed to confirm
these results. (Tuberculosis and Respiratory Diseases 1999, 46 : 803-810)
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Table 1. Patient’s characteristics

Age/Sex Diagnosis Duration of Ventilation(day) FiO, PEEP Outcome*
1 M/62 Pneumonia 30 0.5 6 D
2 F/52 Sepsis, ARDS 13 0.5 12 D
3 F/56 Pneumonia 60 0.5 S
4 M/66 Tuberculosis 45 0.4 S
5 M/62 Pneumonia 13 0.8 10 D
6 M/49 CHF, Pneumonia 46 0.5 S
7 M/66 Pneumonia 16 0.4 D
8 M/68 Pneumonia 14 0.55 S
9 M/74 COPD 122 0.4 4 S
10 M/66 ARDS 8 1.0 14 D

*S=survived, D=died

FiO, . fraction of inspired oxygen, PEEP : postive end expiratory pressure, ARDS : acute
respiratory distress syndrome, CHF : congestive heart failure, COPD : chronic obstructive pul-

monary disease
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& AASATY. HE71R-4 (peak inspiratory
flow rate, PIFR) ® V; & #xe] 7|3 Fue)
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100 pulmonary monitor(Bicore, Irvine, CA,
USA)E ol &3ttt 2+ FAdlA F717] AL, %
ol x] A% (trigger sensitivity)(-2 cmH,0), &7]
AaEE, T71RFY T A AR ®
3 WOBp% ozt Vi, £3871%(minute venti-
lation, Vg), 35 &4, 7% (peak airway
pressure, Ppeak), PIFR, pressure-time product
(PTP) & 3343y vlasd.

3. ANz

A HEgs) BFEHAE FABIYS &3zt v
e FAZz3Y SPSSE )83t Repeated
Measure of one way ANOVA 2 ZAZ3 & 49
@ zol7h Y& Aol paired t-test& o] g3l H

o ztole] £-57-8 AFACE. pakel 0.05 wTA
gl frel¥ Aoz F3A.
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1. V.ol ohHE EXto| E {8t X|Eo| Kol

VT’ V Ey E‘%ig—/;:‘f_ V T. LOW E“\_:- VT. HIGH 0‘] A‘]
VCVs} PCV Alele] %1% #tol7 gigich. Ppeak
£ ViuenolX VCVe] vl PCV A fo3lA v
Rt (p<0.05). PIFR= Zkzhe] VoAl VCVo
PCVeA fel8tAl EttH(p<0.05)(Table 2).

2. Vr,.ow0lilAl WOBp2} PTP2| A0]

VrowollAl WOBpe VCV, PCVlA Zt2} 1.06 +
0.39 J/min, 0.80+£0.37 J/mincg PTP= Zz
256.4 £107.5 cmH,0.5, 164.5+74.4 cmH,0.S0.=2
VCVel nig] PCVox oullA ZHastdck(p<o.
05)(Fig. 1).
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Table 2. Respiratory parameters during pressure-controlled ventilation(PCV) and volume-con-
trolled ventilation(VCV)

VT. HIGH VT, LOW
Mode VCV PCV VCVv PCV
Vi (ml) 559+150 559 +140 39770 392+74
Ve (L/min) 10.8+2.9 10.8+£2.6 9.6+2.1 9.3x1.8
RR (/min) 242123 244124 29.8+4.3 29.6+4.3
Ppeak(cmH.0) 35.1+94 32.2+9.0* 24.1+6.2 24.1+6.3
PIFR (L/s) 0.87+0.23 1.28+0.26* 0.66 £0.11 0.98£0.24*

Value are indicated as mean +SD.

*p<0.05 compared with VCV

Vi, men - high tidal volume, V1, Low : low tidal volume, V1 ; tidal volume, Vi ; minute ventilation,
RR : respiratory rate, Ppeak : peak airway pressure, PIFR : peak inspiratory flow rate
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Fig. 1. Difference in patient’s work of breathing(WOBp) and pressure-time product(PTP) be-
tween pressure-controlled ventilation(PCV) and volume-controlled ventilation(VCV) at
low tidal volume. *p<0.05 between VCV and PCV.
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Fig. 2. Difference in patient’s work of breathing(WOBp) and pressure-time product(PTP) be-
tween pressure-controlled ventilation(PCV) and volume-controlled ventilation{(VCV) at
high tidal volume. *p<0.05 between VCV and PCV..
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0.05).
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