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Randomized controlled study of targeted tidal volume ventilation for treatment of
severe neonatal respiratory distress syndrome
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Abstract: Objective To evaluate the efficacy of targeted tidal volume ventilation in the treatment of severe neonatal
respiratory distress syndrome ( RDS). Methods Eighty-four neonates with severe RDS between June 2008 and January
2010 were randomly assigned to 3 groups according to the ventilation mode: synchronized intermittent positive pressure
ventilation plus volume guarantee ( SIPPV + VG; n =31), high frequency oscillation ventilation (HFOV; n =23) and
intermittent mandatory ventilation (IMV; n=30). The oxygenation status, the durations of oxygen exposure and ventilation
and the incidence of complications were observed. Results The oxygenation status ( P/F and a/APO,) in the SIPPV + VG
and the HFOV groups was improved significantly 12 hrs after ventilation (P <0.05). While in the IMV group, the
oxygenation status was not improved until 24 hrs after ventilation. The durations of oxygen exposure and ventilation in the
SIPPV + VG and the HFOV groups were shorter than in the IMV group (P <0.05). The incidences of air leak syndrome
and ventilation-associated pneumonia ( VAP) were lower in the SIPPV + VG and the HFOV groups than in the IMV group
(P<0.05). The incidence of severe intracranial hemorrhage in the HFOV group was higher than in the other two groups
(P<0.05). Conclusions Compared with IMV, SIPPV + VG and HFOV can improve the oxygenation status more
quickly, shorten the ventilation duration and decrease the incidences of air leak syndrome and VAP in neonates with severe
RDS. [ Chin J Contemp Pediatr, 2011, 13 (9) :696 —699 |
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Bl oA IR I3k D7 T B4R o ASBIFFE A X ] 25 8]
BRIE 0 28 & A% 9F 8 <, ( synchronized intermittent
positive pressure ventilation plus volume guarantee,
SIPPV + VG) 514 1) [a] B 48 4 18 <, (intermittent
mandatory ventilation, IMV) | & 81 3z ¥ i <, ( high
frequency oscillation ventilation, HFOV ) & J7 B %
NRDS 1 ey 4 SO ML 59 AR
FFHCE LUt B G T NRDS 5 76K I
DI R 8 A BRI R IEE
1 SRS
1.1 FFRMK

2008 4 6 H % 2010 4F 1 H 7e 3k Be# A= JLRHE
B 84 flH4E NRDS L WTFE XS 4. NRDS IF
W i A 4 T T g 1 S8 FDB A= L) 55 =i
(23T AN

INABRUE: (1) Ih RN B &8 X Zeuk sy MR
IV & NRDS, 5 %0 U4 i 8 | R I BIL Al 1 I it
5 (2) IS 587~ pH <7.25,Pa0, <50 mm Hg,
PaCO, >50 mm Hg; (3)Pa0,/Fi0, <250 mm Hg, 3f]
ik i 00 I LA (a/APO, ) <0.22; (4) A H
1% <12 h; (5) [A EHAZ R WG Y BR YT

SRR : (1) JE RMERFMGERRIE 5 (2) fili 1) I 5
(3) s (4) B NG 5 (5) IRFER A LR S
fiE5 (6) Wl 5 (7) B ARG RO NERG ; (8) M-IV 2K
PN H 0o

K FHBEALE 7 RIEH At 8 LBENL > 3 4.
(1) SIPPV + VG £1,31 i, 5 23 fl, % 8 {4, fifi %
28 ~35 J&, ¥ 31.5 £3.6 J&, (K HE 860 ~ 2340 g,
SEH] 1702 £701 g5 (2) HFOV 41,23 f4], 58 14 4], &
9 ], Gl 27 ~34 J& -3 30.2 4.8 J&, & 920 ~
2450 g, -1 1813 £732 g; (3) IMV 41,30 {4, % 20
1], 2210 f51], JiG1e 27 ~35 Ji P34 32.3 £3.4 i, (K E
880 ~2460 g, F-H{ATE 1902 +603 ¢,

3 HBILABE G AR AR H 5 otk
B 06 7 2K R oy il 28 T 3% 2 4 Jo ki) 1 22
FHTGEFE X (P>0.05)
1.2 ®H|RFAE
L.2.1 epBpuegte o e BJLABE RSB T
A0 1 8 FLABOE A, I I WAL T B 1 TR
0 h, SIPPV + VG 4H % il Baby log 8000 Plus W1
BL BT S MR (V)4 ~6 mlL/kg, IFACRTE L
(PEEP)4 ~5 ¢cm H,O, FEI X% (RR )30 ~40 ¥X/min,
WS EFE] 0.3 ~0.5 s, it 8 ~ 10 L/min, W 58V &

(Fi0,)40% ~ 60% , HFOV 4% ffl Sensor Medics
3100A 7 = 4R 125 MW BIL, 0 ¢ 2 800 ~F- 1l T
(MAP)12 ~15 em H,O0,#E1E ( AP)20 ~30 ¢cm H,O0,
P M 10 ~ 13 Hz, WS W [E] 33% , FiO, 40% ~
60% , IMV 2 :>Rk {] VIP BIRD 2% JLBYRFIR AL, )15
S8 WS W (PIP) 20 ~ 25 em H,0, PEEP 4 ~
5 em H,0,RR 30 ~40 X/min, Iz S B[R] 0.3 ~0.5 s,
i 6 ~8 L/min, FiO, 40% ~ 60% , 3 41 X ¥ Ik
PRFNL 45 2R S R A7 W W AL 2 B 91, 2 45
Pa0, 50 ~80 mm Hg,PaCO, 40 ~50 mm Hg,pH 7.25 ~
7.40, Sk i S R (Sa0, ) 88% ~93%

1.2.2 MA@ ERSRAGEA N5 12 h R
JHEL 7 24 il 2 100 35 PR S5t 70 mg/ kg ( BTAZ 5, L5
XU ZGH ™) , VAR — B 4 ~6 h

JE R AN R
1.2.3 ALE3Ar FrAJLE AResbicrIn,

WAL 2 0o Hr , DUBGE U5 5 4 ~ 6 h Ui <
AT 1R IEF EALET . EAL 12 h 24 h 72 h S50
FHMK LA AT O, 645 PaO,  PaCO,  FiO, \MAP,
P13 P/F fila/APO, . 11877k . P/F = Pa0,/Fi0,
(mm Hg) ;a/APO, =Pa0,/ (713 x FiO, — PaC0,/0.8) ,
O A% 2H AT I ] PR ATL A TSR], AR 0 1
B 25 T2 RS e Sk = OB R . TE SR
tB BE R IE DR 52 U5 R0 O 2 0 5 0 (AL 46 ke L R I AL
FHSCHENT 28 L I-IV 2t N HE L) o AS BF 8 3R A5 3R B
PR AR 2R L b RN K T TR0 1R 2
1.3 FitESH

KA SPSS 13.0 FAFifE AT 5127 Ab B, 114 %
BT IE SRR 56 A1 7 25 55 PR A9, I TR 28 40 A
7 255 PR TR SE = FRifEZE (2 £5) Fom . I
OB B Y b BCR B R U7 22 Hre P/F AN
a/ APO, FR ] 22 Ak R E 5 R i3t 5 25 04T
XTGBT IEZS B R FRAG 55 , AN T A2 3RO PR 25 4%
A, {8 ] Greenhouse-Geisser ( G-G ) 3= 3K X R 2 %k
HATIIE . BB BCR R g, P <0.05
hzERAGIE L
2 Z#R
2.1 FEEHERR

3 B ILAENIMGE <R P/F a/APO, 22 73400
GiitEm L (P >0.05), IMV 41 FALUS 12 h B P/F,
a/APO, 5 0 h fHH 2R Teg 122 L (P >0.05) ;24 h
J& P/F .a/APO, %50 h F1 12 h B k3t (P <0.05) ,
i SIPPV + VG HFOV P40 7E F#HL 12 h B P/F,
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a/APO, RIHE & F 0 h, B/RA A5 IMV 41
W76 12 h 24 h J% 72 h i}, SIPPV + VG 41 . HFOV
1 P/F .a/APO, ¥ B AT IMV 20 (P <0.05) .

L% SIPPV + VG Fl HFOV X484 10 B 35 38018
MV,

x1 3EEBFTARMERESKRELLE (v=9)

P/F (mm Hg) a/APO,
205
0h 12 h 24 h 72 h 0Oh 12 h 24 h 72 h

IMV 140 +73 161 +67 256 +41>¢ 295 +65"4  0.19+0.05 0.20 +0.12 0.41 £0.25"¢ 0.49 +0.23"cd
HFOV 114 £53 243 87> 254 +66°P-¢ 319 +71*Pd 0.17£0.07  0.33 £0.14>" 0.48 +0.28%>¢ (.59 +(. [9*:>-c:d
SIPPV + VG 124 +60 228 +70%" 266 +71%"¢ 321 +68*">% 0.19+0.09 0.41 £0.25%" 0.46 +0.16%"° 0.61 £0.23%>d

F (i 108.47 29.89

P{H <0.01 <0.01

a: 5 [FETE] & IMV 4 A, P <0.05; b 5[RIZH 0 h Heie, P <0.05; c: 5[A4H 12 h [L48,P <0.05; d: 5[F4 24 h g, P <0.05

2.2 G RMERYLE R E

SIPPV + VG HFOV 7 £ ) 4057 it [ 01 1% L
{di A ¥ %8 T IMV 2 (P <0.05),SIPPV + VG,
HFOV 54111 He 2% B T4 123 50, 3k 2,

®2 3HESTHEREVEBERLER (vish)

e % ST IN TR AL R]
MV 30 183 +37 155 =46
HFOV 23 149 +36° 121 =41*
SIPPV + VG 31 142 +40° 115 +27°

F{l 37.05 92.14

Py <0.01 <0.01

a: 5 IMV 4] lb#, P <0.05

2.3 HEESHNA

SIPPV + VG \HFOV W 41 <, i Fl I W BLAH OGP
Jifi 46 14 & A2 2 T IMV 4 (P <0.05) , SIPPV +
VG HFOV P [AIAH b 22 S o4t i L HFOV 44
2% DL F fmipy o 9 & 2E %6 & T SIPPV + VG Fl
IMV 44 (P <0.05) ;3 ZH [ 5L 3 22 ¢ L 4e i 5
Mo W33,

®3 3HBEFAREREEMEER (61(%)]

il R Am s VAP I gL IVH
MV 30 3(10) 6(20) 11(37) 2(7)
HFOV 23 2(9) 0(0)® 4(17)* 6(26) b
SIPPV +VG 31 2(6) 1(3)® 3(10)2 1(3)

YA 0.03 8.50 7.89 8.01

P 0.98 0.01 0.02 0.02

a: 15 IMV 2 e, P <0.05;5 b 15 SIPPV + VG 41114, P <0.05
VAP WP SN 5 IVH : fTPY i i

3 3t

GORHE R, NRDS J2: 348 7 A= L AT Be s 1] v &

PR T PR £ — (R i PR I e 3 Y
I SR LR gl A 8 UAH S il 458 1 SR A 0
= [HATH EAY T EAE NRDS i 32805 <07 A48
Je GG IMV 550 (58. 5% ) o HoH W) I K e £
FEAIEE AL AW 22 U IR B AR ™
TGP O 25 e 5T & E Y BLAE 4 T NRDS
SE LRI S AR S A e i a], 5 1 A e )
JUR 2 HE R BN E RS EEE, 4 8L
LG REN AR AT 4H . s NRDS LR
TSRl O3 A DGl A3 45 A e o2 H
RRE I RFREE k3t NRDS LK U5 19 0y
Z—o BORBEZ UL R W], X E-rh B2 NRDS A
JUAEAS IS 2 T 5 M) 5 46 - 48 S R 82 1 i <,
(nasal continuous positive airway pressure, NCPAP) 1]
KRG AT QIR TS o RS UE - 28 ]
BRF 138 <, ( nasal intermittent positive pressure venti-
lation, NIPPV) uJ{f3ly NRDS f1%) & e -0 S A =X
te NCPAP RS/ 9058 5 FEAR R X 7 o RLXS T
HJE NRDS [ L, A5 A AT s b T 24 < 4l B L
WOE o FGERY IMV L, A BEAT R i ) Ut
AR R AN RESE NRDS S8 )L WIA77E il 22 B
P75 A R A R U8 P OR i aed JBE T 3 o 1
R, T FL AT HE - BOIBR R LA | i 1L 97 ik
T RE, TR ik B SR B RS RE IR B A R
(BPD) KA H5M AW R T IMV s Jy 45
il 38 R 30 i) NRDS [ LA A s AR 81
H AR I WAILAR DG 1 i 58 45 JF K RE Bl 25 44
Fb 3 A W e R i, 80T IR LR I (1) 2
HHRMHK

EI AR det s i A = o A Y — B A
2, L A 1 ( volume-controlled ) | 2 - AF-IE ( vol-
ume guarantee, VG ) M %% 11 [R i ( volume-limited )
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H A A Z &R VG B, BRI AT AR 2L
AR O, B i B2 8 < i, X BB LitEA T
SIS I A A A 0 PR e U T B R
FasE , 92 BRI 10 S8 MU /NI B . iR g
H :SIPPV + VG 155 X BB 0% ik 00 1o 5 30 <, B 1k AIK filk
PR IMLAE , 4 8 ATUARCE B (8] R AR At <0 19 & 4, JF
A AR AT B B A a4 N
AR R AR IR Y E B — . AT
TE B S 56 v A BN FH TR A AR I R T, /N <o
Jii 9 8 E AR LA TR < il s e TCU
1) — Tl PR FEATL T BRI 5 v, 4 ke i 40 47 R85 i
BLor RN (12 mL/kg) K/l (i (6 mL/kg)
SR, R B/IN A 4 PE 2 R A ] S R T
R E R R L A i AR B
bl E ANTBEETE 4 ~6 mL/kg'™ o A@F5E 31
# 0 SIPPV + VG 52X NRDS fL, % & HAni
SEN4~6ml/kg, 25 R ER: 5 IMV 44,
SIPPV + VG 4 LS A i Bl , 807 FIE I AT A
R TR 457 ) S0 45 2, 242 A T P R LR X A 48
R AN LAY LA R . 5 HFOV 41AH L, T 2%
DAL i A I ) A R ARG

HFOV FRRE 552 /N A i o A3 I i <
JE, AL SAE TR YRR/ NV AE R, 0 75 il
FE 3784k, 16 B AR B SO TR T A7 AR e
HFOV 77 R 24 i IMV AT) 7 78 ™ 51 I 1% 5
PR e Al LA R A . A BFSE R 23 4
NRDS & JLI F T HFOV 3@ A 85 5, 45 31 R,
HFOV L A fff NRDS 8 JL 4 Atk o0 R i ok 32, 5
IMV 41AH HE , HAR 7 Fn AL Rl 3585, & AR Sl
WP BTLAH S il 2% 1 JL 36T R, H & A= o R fl N
P 9] 5 A W 2 57, 45 Moriette 25110 47 45 4]
[Fo HFATR WG R D, RN A R T it —2
it

g R AR, S g IMV B
ke, SIPPV + VG #ix0iAY7 5 NRDS, 0] DL kg
6 HAE A, VB0 8T R AL Aot P A i 20 A U
I BURH S il 6 14 42 A 28 S — R {EL A5 4 ) I
(AT 1) 3 AR
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