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Abstract:

Advances in neonatal care have led to signi-
ficant improvements in the survival of preterm
infants. However, bronchopulmonary dysplasia
(BPD) continues to be a major problem in these
infants. BPD is in part thought to be the result of
ventilator-induced lung injury. A number of
modifications to pressure-limited ventilation have
been developed to combine the advantages of
pressure-limited ventilation with the benefits of
controlling delivered tidal volume. These modalities
are designed to deliver a targeted tidal volume by
microprocessor-directed adjustments of inspiratory
pressure or time. These new choices in ventilator
technology can make it difficult to select the most
appropriate mode for each infant. Each mode has
advantages and disadvantages, with limited data
available to judge their effectiveness.
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A/C, Assist/control; IMV, Intermittent mechanical ventilation; PS, Pressure support; SIMV, Synchronized inter-

mittent mandatory ventilation; VT, Tidal volume
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Volume targeted ventilation of newborns
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nia3astiomialauuy pressure limited 3.5 %
1.2. m’nﬁ@mazau%’ﬂuiwsaLﬁaﬁuﬂam
1 dl U
(pneumothorax) sl,uﬂigw‘ﬂl“ﬁ volume targeted 894
adalnusIaLIaia Aa relative risk (RR)
Winnu 0.23 (0.07-0.76), number needed to
treat (NNT) 1vinnu 9
1.3. mmﬁ@muuﬁa@aanlu*’ﬁaalﬁaﬁmum
a&i’m‘guLL‘N (intraventricular hemorrhage J:@U
3,4) 1uﬂa;&lﬁ1°ﬁ' volume targeted aqad Ao RR
Wiy 0.32 (0.11-0.9), NNT winAu 6
1.4. SumlilufeziialsnSeTsvesilea (BPD)
%aunin luﬂ@;NﬁI% volume targeted @8 RR
WinNu 0.34 (0.11-1.05), NNT iy 7
1.5. MINNLGFUMIINEIELATITIINR L]
N9 2 THA VoaINIFLTIA lNuanadI9n
. P =2 A \
donlutl w.a. 2550 AnwLATaITILTILlaLUY
a 1 0/ =1 21 g; 1
volume targeted wfiasnie nudaaifisn®’ lasasdn
] U ~ v A o
anunguuazussdunuludeaiioalilndifoiy
nstiaA1: RDS lunisn wudndsunasniale
~ 5 V. oAl A . A
AMndaauiauaininainas lueJastienisla fa
Dracger® uaz SLE® 15unasiauduanaisasaz 10
Stephanie® 15anas3uduanasfouss 25 uaz VIP
Bird® 1Sua3Suduanasisionas 50 wdnasan
n3treniglaasiusndsunasfiiania ldainiadas
Frovnslaluundazasy aziaUSuasmaninaiasInn
A A A A A P o A '
mamﬂmﬂ‘nqﬂmammumwﬂmmaamwmlﬁ]
119 4 Tha NaAa é coefficient of variation ﬁaﬂﬁq@
2. M358 IwlaLuy volume-controlled
| = = = s d'
il w.a 2549 @nwndSouisunuiaias
gruvglawuy TCPL? énuiaIaszigniulazie
VIP Bird gold® lumsnifiadeuinuaaigassd
24-31 §FUAIRIIN 109 1Y AILEAUIAIN 600-
1,500 N3y (very low birth weight; VLBW) 7
MIelaauNNINNMTNARITRAUTIAIAT  (respira-
tory distress syndrome; RDS) lagl#d3unas
lugemelaeenriiy 4-6 wa./nn. na9 2 ngw

Songkla Med J Vol. 28 No. 3 May-Jun 2010

Thatrimontrichai A, et al.

luszozi@ounan, nsnlasunissiowislanuy

a a ad a
A/C damandannmiuaaspasszuumisladdude
14 PIP %iagnin 16 ou.9) uazanudadwaandian
lumsvnaladn (fractional inspired oxygen; FiOz)
wosnit 0.3 azldswmatiewislaluuuy SIMV
WasunsnwImsnaananiasastianislas azlw
M3328m18lanuy continuous positive airway
pressure (CPAP) @i8Aua% 4-6 TU.U1 NANTS
ANEINUTIN S28ZaNENNNINAAAT mean airway
pressure (MAP) tasndn & ow.w1 lwmsndld

= a ]
wiaswglauuy volume-controlled Ladg (m@nq@—
: A < ot a o
A1g98@) Aa 79.8 (38.5-121) lus Wisuifisuny
nanfilfiaTasmieslawuy TCPL wfg (fanga-
' A o = )
FaIan) fa 80.5 (23-138) Tl (p = 0.79) LHWALINL

aU 9 .
2821 NRIANTNAAAN  alveolar-arterial oxygen
gradient (AaDO ) siouni1 100 wu.san lunanfild
= = 6
wiasmnalauuy volume-controlled 1&g (mmq@—
: A < a P )
ANgIga) Aa 24 (18.5-29) lud Wisufeuny
nnfilfiaTasmslawuy TCPL @fy (d1anga-
' A <
ANgIga) Aa 39 (25-53) 7lud (p = 0.08) a;lﬂ
linuanuuandsadeiivoddn1eada weliie
Jenzdlanizmanusniiauininiasnil 1,000
n3u (extremely low birth weight; ELBW) wui1

A9 o A )
manflgie3assioniglanuy  volume-controlled
ldzaziaailunsnld MAP wasndn 8 oa.in
%I AaDO, #asnii 100 ww.ivan 1330971 TCPL
aseflineaen (p = 0.03) &uszziaalwnsls
3astoniglalinuanuuandsadaiivodan

3. mytawglanuy volume limited
A =S )

Iull w.e. 2552 @nwinistrewiglawuy
TTV* lumsnifarewimuaaigiasnit 1 flenid
UssgiuvesuIninuIniiauazatyaIsd (a1ga-

=) s
FI8A) Ad 970 (596-1850) NINWAT 27 (25-36)
u 9 .
slenieanusay Anwusenlslumssaamsla (work
of breathing; WOB) Lilamsnlasudanasies fe
4, 5, uaz 6 wa./nn. Nldiesastramslariia SLE

165



Lﬂ%ad’ﬁ‘)ﬂ‘lﬂ’ltﬂﬂ Llﬂﬂﬂ%ﬂﬁﬂi‘[%ﬂqiﬂllﬁﬂlﬁﬂ

5000%

WU WOB fiiarw transdiaphragmatic
pressure-time product (PTPi) Tumsnitlésudsinas
6 ua./NN. 9xiien WOB stagnimsnilésudsanas
5 UAZ 4 WA./NN. 8 WARUEIALNIIFDG

4. myemelawuy PRVC

Tull we. 2548 MAIANHLUY randomized

controlled trial (RCT)* Tumsninsnusnifia
500-1,249 n5% Wisufisunumstiamelanuy
SIMV nelu 6 su.usnuasia lawuaiw
LANANIBI8ATIANY srezaanlumsltie3estag
WelARZ AN INARBLTEUUUITLANUAT NN UINNT
Lfiaminmq 6-18 LAauad Uy FIAYNIEDa

5. Mytiwslauuy VAPS 9lufinamsdnn
PaRuRN
a9

gansAnwZanLAsaeiawiglanuuLSIns
msnazlasu V. finefianniu snansausuan
mquﬁmaalﬁta‘i'iamwmﬁiuﬂamﬁﬁu 522128981
waafildndasitaniala nazdanaanludas
Lfiaﬁa.laa.la\aazh\aguui\a HAzAASINISNANTL
au%’a‘Lu‘Ewsmﬂaﬁmﬂamamaa WADOSINTSLNA
BPD liwaneaeniuastinedidadiaunieaie ana
Fnunavandanisdnussuy randomized con-
trolled trial RS UIUUSAINFLAAAW LAY
uaszazanlunisldesanteawiglanuuiEunas

LlaNd1581989

1. Greenough A, Premkumar M, Patel D. Ventilatory
strategies infant.
Paediatr Anaesth 2008;18:371-7.

2. Greenspan JS, Shaffer TH, Fox WW, et al. Assisted
ventilation: physiologic implications and complica-
tions. In: Polin RA, Fox WW, Abman SH, editors.
Fetal and neonatal physiology. 3" ed: Philadelphia:

Sounders; 2004;p961-78.

for the extremely premature

3. Grover A, Field D. Volume-targeted ventilation in
the neonate: time to change? Arch Dis Child Fetal
Neonatal Ed 2008;93:F7-13.

166

10.

12.

15.

17.

18.

BUTT HININWAITY UAzAME

Riley C, Pilcher J. Volume-guaranteed ventilation.
Neonatal Netw 2003;22:17-22.

Sinha SK, Donn SM. Newer forms of conven-
tional ventilation for preterm newborns. Acta Pae-
diatr 2008;97:1338-43.

. Slutsky AS. Ventilator-induced lung injury: from

barotrauma to biotrauma. Respir Care 2005;50:646-59.
Spitzer AR. Positive-pressure ventilation: the use
of mechanical ventilation in the treatment of neo-
natal lung disease-general principles of care. In:
Spitzer AR, editor. Intensive care of the fetus &
neonate. 2" ed. Philadelphia: Elsevier Mosby; 2005;
p623-54.

Hernandez LA, Peevy KJ, Moise AA, et al. Chest
wall restriction limits high airway pressure-induced
lung injury in young rabbits. J Appl Physiol 1989;
66:2364-8.

Greenough A, Patel DS. Neonatal ventilation tech-
niques - which is best for prematurely born infants?
Arch Med Sci 2008;4:116-21.

Greenough A, Sharma A. What is new in ventilation
strategies for the neonate? Eur J Pediatr 2007;166:
991-6.

. Keszler M. Volume guarantee and ventilator-induced

lung injury: Goldilock’s rules apply. Pediatr Pulmonol
2006;41:364-6.

Thome UH, Ambalavanan N. Permissive hyper-
capnia to decrease lung injury in ventilated preterm
neonates. Semin Fetal Neonatal Med 2009;14:21-7.
Carlo WA, Ambalavanan N, Chatburn RL. Classi-
fication of mechanical ventilation devices. In: Donn
SM, Sinha SK, editors. Manual of neonatal respi-
ratory care. 2" ed. Philadelphia: Mosby Elsevier; 2006;
p.74-80.

. Sinha SK, Donn SM. Volume-controlled ventila-

tion. In: Goldsmith JP, Karotkin EH, editors. Assisted
ventilation of the neonate. 4" ed. Philadelphia:
W.B. Saunders; 2003;p.171-82.

Claure N, Bancalari E. Methods and evidence on
volume-targeted ventilation in preterm infants.
Curr Opin Pediatr 2008;20:125-31.

Hummler H, Schulze A. New and alternative modes
of mechanical ventilation in neonates. Semin Fetal
Neonatal Med 2009;14:42-8.

Keszler M. Volume-targeted ventilation. Early Hum
Dev 2006;82:811-8.

Keszler M. State of the art in conventional mechanical

AIARIUATUNSEIAE5 1IN 28 adUN 3 W.A.-d.8. 2553



Volume targeted ventilation of newborns

20.

21.

ventilation. J Perinatol 2009;29:262-75.

. Keszler M, Abubakar KM. Volume guarantee

ventilation. Clin Perinatol 2007;34:107-16, Vii.
Singh J, Sinha SK, Clarke P, et al. Mechanical
ventilation of very low birth weight infants: is
volume or pressure a better target variable? J
Pediatr 2006;149:308-13.

McCallion N, Davis PG, Morley CJ. Volume-
targeted versus pressure-limited ventilation in the
neonate. Cochrane Database Syst Rev [serial on
the Internet]. 2005; Available from: http:/www.

mrw.interscience.wiley.com/cochrane/clsysrev/

Songkla Med J Vol. 28 No. 3 May-Jun 2010

22.

23.

24.

Thatrimontrichai A, et al.

articles/CD003666/frame.html.

D’Angio CT, Chess PR, Kovacs SJ, et al. Pressure-
regulated volume control ventilation vs synchro-
nized intermittent mandatory ventilation for very
low-birth-weight infants: a randomized controlled
trial. Arch Pediatr Adolesc Med 2005;159:868-75.
Sharma A, Milner AD, Greenough A. Performance
of neonatal ventilators in volume targeted ventila-
tion mode. Acta Paediatr 2007;96:176-80.

Patel DS, Sharma A, Prendergast M, et al. Work
of breathing and different levels of volume-targeted

ventilation. Pediatrics 2009;123:e679-84.

167



