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Comparative study on effects of volume-controlled ventilation and
pressure-limited ventilation for neonatal respiratory distress syndrome

Jae Jin Kim, M.D., Mun Jung Hwang, M. D. and Sang Geel Lee, M.D.

Department of Pediatrics, Fatima Hospital, Taegu, Korea

Purpose : In contrast with traditional time-cycled, pressure-limited ventilation, during volume-controlled ventilation, a nearly
constant tidal volume is delivered with reducing volutrauma and the episodes of hypoxemia. The aim of this study was
to compare the efficacy of pressure-regulated, volume controlled ventilation (PRVC) to Synchronized intermittent manda-
tory ventilation (SIMV) in VLBW infants with respiratory distress syndrome (RDS).

Methods : 34 very low birth weight (VLBW) infants who had RDS were randomized to receive either PRVC or SIMV with

surfactant administration :

PRVC group (n=14) and SIMV group (n=20). We compared peak inspiratory pressure (PIP),

duration of mechanical ventilation, and complications associated with ventilation, respectively with medical records.

Results : There were no statistical differences in clinical characteristics between the groups. After surfactant administration,
PIP was significantly lower during PRVC ventilation for 48hrs and accumulatevive value of decreased PIP was higher during
PRVC ventilation for 24hrs (P£<0.05). Duration of ventilation and incidence of complications was no significant difference.
Conclusion : PRVC is the mode in which the smallest level of PIP required to deliver the preset tidal volume in VLBW
infants with RDS, adaptively responding to compliance change in lung after surfactant replacement. (Korean J Pediatr

2010;53:21-27)
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EAFAL Window system® SPSS program (version
12.0, SPSS Inc.,Chicago, IL, USA)S o]&3to] AA&3ich
T 9] Hlu= B EA WE 9l Mann Whitney U test@ 49
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1. 4 BH0le] U4t 54

% 349 9] thidglols PRVCT] 149, SIMVT-] 207°]9]
th g3t A AE S PRVCTe] 29.5+1.45F, SIMVro] 29.2+
1.2%, 244 FHe AFS PRVCTol 1,207+£215 g, SIMV
°] 1,171%184 g, ‘ot $obe] Fi= PRVCTIM 6 (43%),
SIMVZAA 128 (60%), 24 A% 1,000 g m5te] 23224 A

4 AZole] 3¢ PRVCTOIA 3 (21%), SIMVellA 373
(15%) ©1%lt}. 71E}k, 1+ 2 53 Apgar F57, Aol && &
TETE T, HEY B Fo S5 T TellA vssiA
UERg o, Abr el A, Al mEg 9 x7)okutst
T fiel AAME F 9] o= §ilth(Table 1).

Table 1. Characteristics of Study Infants

Characteristics PRVC (n=14) SIMV (n=20) P value
GA (wks) 29.5+1.4 29.2+1.2 0.420
Birth weight (g) 1,207+ 215 1,171+ 184 0.516
Male, N (%) 6 (43) 12 (60) 0.487
ELBW, N (%) 32D 3 (15) 0.672
Apgar score, 1 min 49+1.5 49+1.4 0.908
Apgar score, 5 min 7.6x£0.6 7.7£0.7 0.668
RDS

grade 1-2, N (%) 10 (71) 13 (65) 0.923

grade 3-4, N (%) 4 (29) 7 (35) 0.923
Number of surfactant 1.2+0.6 1.1£0.2 0.283
replacement
N of C-sec (%) 5 (36) 5 (25) 0.704
PIH, N (%) 4 (29) 7 (35) 0.729
PROM, N (%) 2 (14 5 (25) 0.672

Date are given as mean=SD.

Abbreviations : PRVC, pressure—regulated, volume—controlled ven-
tilation; SIMV, synchronized intermittent mandatory ventilation;
GA, gestational age; N, number; ELBW, extremely low birth
weight; RDS, respiratory distress syndrome; C-—sec, cesarean
section; PIH, pregenancy induced hypertension; PROM, prema-
ture rupture of membranes
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of wlal W2 PIP#S HATHPK0.05). 724170 Ak Fojl=
PRVCTellA 9.0£4.2, SIMVollA 10.8£1.42 FAIA zho]=
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12X17F Fo]= PRVCT-olIA 4.6+2.6, SIMVEelA 1.9+1.9, 24
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om o] 7|7kget PRVCeA SIMVtell v]sl] PIP#Ee] 7Heto]
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SIMVTell A 3.3+2.0, 72A17to] Ak Fofli= PRVCTollA] 4.7+
4.9, SIMVolA 3.3+2.302 F oA H|s8HA et
(Fig. 2).

4. ABZ &I AME7|ZE

7| =@ #7127 9] 7]7He PRVCTOA] 2.041.82, SIMV oA
3.1+2.59% YEREoH, nCPAPS fé. 3 Q1T T E7S A

b )
u -

PIP(cmH,0)

72 hrs

0 i 6 12 24 48

Fig. 1. Peak inspiratory pressure (PIP) is lower in PRVC group
than SIMV group during 48hrs after surfactant replacement (P <
0.05).
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Table 2. Duration of Ventilator Care and Weaning between Two Groups

Characteristics PRVC (n=14) SIMV  (n=20) P value
Duration of ventilator care (days) 2.0+1.8 3.1£2.6 0.188
Duration of ventilator care with nCPAP (days) 5.5£2.7 6.0+2.8 0.658
N of weaning before 24 hrs (%) 4 (28.6) 2 (10.0) 0.202
N of weaning before 48 hrs (%) 7 (50.0) 9 (45.0) 1.000
N of weaning before 72 hrs (%) 12 (85.7) 12 (60.0) 0.141

Date are given as meant SD.

Abbreviations : PRVC, pressure—regulated, volume—controlled ventilation; SIMV, synchronized intermittent mandatory ventilation;

nCPAP, nasal continuous positive airway pressure; N, number

~#- PRVC
——=SIMV

w 4=
1

[aS]

Decreased PIP(cmH,0)

1

0 1 6 12 24 48 72

Fig. 2. Accumulative value of decreased peak inspiratory pressure
(PIP) is higher in PRVC group than SIMV group during 24hrs
after surfactant replacement (P <0.05).

AHE717Ee PRVCTolA 5.542.79, SIMVTelA 6.0+2.8U%
UERATE. 24A1%F gbef] 7] mibdo] 7539w A9+ PRVCH
oA 4#](28.6%), SIMVelAl 28(10.0%), 48417k 75
PRVCZlA 79 (50.0%), SIMVTelX 9#1(45.0%), 7241719

2 Pva;LoﬂAi 12#1(85.7%), SIMVi-ellA 128 (60.0%) =
UrE} LT EEVY A 9 7= @A) A7 Ak
A %4 2ol gl TH(Table 2).
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th H)537] FHZF0 7 ROPE PRVCTAIA 28 (14%), SIMV
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SIMViellA 64 (30%) & Wbt e, HAl 49 713+ PRVC
oA 63+15Y, SIMVEelA 65+179 = ekl 2ARE &
T S g VIReA T 21k BAIA Aol (it

Table 3. Incidence of Complications between Two Groups

PRVC ~ SIMV
(n=14)  (n=20) vatue

Pulmonary complication
Pulmonary air leakage, N (%) 0 (0) 3 (15 0.251

BPD, N (%) 32D 8 (40) 0.295

Pulmonary HTN, N (%) 0COo 1(5) 1.000
Non-pulmonary complication

ROP, N (%) 2 (14 8 (40) 0.141

IVH, N (%) 0(C0 2 (10 0.662

PDA, N (%) 3 2D 6 (30) 0.704
Duration of Adm (days) 63+15 6517 0.829

Date are glven as mean=*SD.

Abbreviations : PRVC, pressure-regulated, volume-controlled ven-
tilation; SIMV, synchromzed intermittent mandatory ventilation;
N, number; BPD, bronchopulmonary dysplasia; HTN, hyperten-
sion; ROP, retinopathy of prematurity; IVH, intraventricular
hemorrhage; PDA, patent ductus arteriosus; Adm, admission

(Table 3).
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