HosEH 1L TE SRR E Vol.25 No.11
2023 _/E'—: 118 Chin J Contemp Pediatr Nov. 2023

doi: 10.7499/].issn.1008-8830.2306152

W& - IRIRHFT

¢ DR UIE PR 2 B0 e 7 100 OB ) G % 28~34 1 WLy )L
W 5537 ) iy s P B PG B o8

IgA o LR 4AE MBR

(AHKRFEFEWETRERSAILF, THIM  214400)

[(BE] B HES IR &R %8S (volume-guaranteed high frequency oscillation ventilation, HFOV-
VG) 5HEBPLMES (conventional mechanical ventilation, CMV) J&J7F 77 LRI 0l T Fak 22 5. FiE  AilE
PEANA 2018 4F 10 7 —2022 4F 12 F AR 1 K27 12 2 B I VB = e 7 26 JLRHEE Be 119 112 Gl oy B 7 L (i
28~34J&]) WIS, SRIPRRE T THUMGE R CBERL > 0 HEOV-VG 4 (44 45]) FICMV 4L (684), Lt
BWRE S AIETTACR . R HFOV-VC AR CMV 413497 24 h S shlikilil pH . &0 R . bR R KR
OYFEMN SRS RIATT RIS (P<0.05), H HFOV-VG 418 T CMV 41 (P<0.05). WiZlR ™Il &
JiE . 28 dAER | EBER K AR 25 R G R (P>0.05), {H HFOV-VG 4145 QIHLIGE < ) 48 T CMV 41
(P<0.05). BVTELIE6 A%, W4LR™)/NIMAOHEFTERNKEKER . Kigsh. MazhiE. ENnes .
TSRS RIS EE X (P0.05), 48 HFOV-VG U CMV B e T PR = o e . (it
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Therapeutic efficacy of volume-guaranteed high frequency oscillation ventilation on
respiratory failure in preterm infants with a gestational age of 28-34 weeks: a
prospective randomized controlled study

WANG Lu-Chun, BAO Zhi-Dan, MA Yi-Zhe, NIU Li-Mei, TAO Ming-Yan. Department of Neonatology, Jiangyin Hospital
Affiliated to Medical School of Southeast University, Jiangyin, Jiangsu 214400, China (Bao Z-D, Email:
baodandancandy@126.com)

Abstract: Objective To investigate the therapeutic efficacy of volume-guaranteed high frequency oscillation
ventilation (HFOV-VG) versus conventional mechanical ventilation (CMV) in the treatment of preterm infants with
respiratory failure. Methods A prospective study was conducted on 112 preterm infants with respiratory failure (a
gestational age of 28-34 weeks) who were admitted to the Department of Neonatology, Jiangyin Hospital Affiliated to
Medical School of Southeast University, from October 2018 to December 2022. The infants were randomly divided into
an HFOV-VG group (44 infants) and a CMV group (68 infants) using the coin tossing method based on the mode of
mechanical ventilation. The therapeutic efficacy was compared between the two groups. Results After 24 hours of
treatment, both the HFOV-VG and CMV groups showed significant improvements in arterial blood pH, partial pressure

of oxygen, partial pressure of carbon dioxide, and partial pressure of oxygen/fractional concentration of inspired oxygen

ratio (P<0.05), and the HFOV-VG group had better improvements than the CMV group (P<0.05). There were no
significant differences between the two groups in the incidence rate of complications, 28-day mortality rate, and length of
hospital stay (P>0.05), but the HFOV-VG group had a significantly shorter duration of invasive mechanical ventilation
than the CMV group (P<0.05). The follow-up at the corrected age of 6 months showed that there were no significant
differences between the two groups in the scores of developmental quotient, gross motor function, fine motor function,
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adaptive ability, language, and social behavior in the Pediatric Neuropsychological Development Scale (P>0.05).

Conclusions Compared with CMV mode, HFOV-VG mode improves partial pressure of oxygen and promotes carbon

dioxide elimination, thereby enhancing oxygenation and shortening the duration of mechanical ventilation in preterm

infants with respiratory failure, while it has no significant impact on short-term neurobehavioral development in these

infants.

[Chinese Journal of Contemporary Pediatrics, 2023, 25(11): 1101-1106]
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[15.9% 1T+ % 2018 4F19 6.4%, Bl FIAEEY . #i
EILARERR KR, BA JLEE b s
(neonatal intensive care unit, NICU) B r= JLE7F
AR R L B LFIR R G R B IFASE
A, WA LR e 2 LR IR I R EZ —,
W R LA T E A, 7 2 R T
IR SCRHATT

WKW EES ZLAEMAET AR
(bronchopulmonary dysplasia, BPD) . #r 4= JLIK 1 5t
P S5 SR 0 A R A O s AR G AT
i< (conventional mechanical ventilation, CMV) &
e PR b 36 o W e by e P O PR S 07 =X
W A 1 ) AR R, S kAR
b B AU SEE AL . T R 5 8 (high
frequency oscillatory ventilation, HFOV) BT 3= ZAE
Sy U I R S R A L RTR YT T B, B IRRE
FEJ7 . AR AR R A LW SR SRR L,
HFOV A5 AT T 8 PR i R il i v it
JEY IR AR, S B SRS AR, A
T8 BPD e U 0 M A A KR
e RAIEE U H A 7 e A ) e OB b e
AR, AT LA AR A R A A X R
It H Al HARE A2 S | R B
HH R SEZ 0, A7 B T R R BPD 79 & A K
W 7o A R DR IE RY BR800 (volume-
guaranteed high frequency oscillation ventilation,
HFOV-VG) J&— T 147 G WP I SRpe e, Xl
B A B AR L7 L b 5y i R L B Rk B 52
M, EETSh PS8 B 2R UESE HFOV-V G 1E fili 8
U L B il g7 R — e, 3
HFOV-VG7EHT A= L il R R 5EAT 480, A
57 J LI M R 3 36 9 v o 5 RE A8 TBIS fili 451 43 475 A
AR 0 2023 4F — T Z AL 3 M R A i RAIETE <
B REAS AR L L™ T i 2 o ) A XU 1
WEAE A W53 7R HFOV B3R ¥R Y7 19 7 = JLTE
18 3 B T A= i P S5 AR A i 5 3 I 1 XU S
FRRAL ™, SR AT REZ R L LR 24T
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MAAT R B, AT E L L HFOV-VG
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1.1 HRIIH

AHFCAATHEERFSE, BF5EXT4 0 2018 4F 10
H—20224F 12 e B R B~ Be b s VB B B
NICU B . a2 BIHLAGE <= L. A
brife: (1) JiGi&28~34)8; (2) ABE72 h INTREA
BIALMGE S (3) 456872 LI 0 2 38 (1) 12 Wb
HE, Wk 2 BB A L B de e . MR
PRAE T BEAL S FCA LG <ExC, REHFOV-VG AR
AMCMV B, HEBRARdE: (1) eRWES AT
SO ) = S AN T = = S T
KU AT 78 . BB REONER .. Qe Ak
PR (2) B IFHAAERS i, b . T
LA T= N o1 | RN ) ) = A 78 € e [ = R R 1 R
HIFRIE; (3) ImKRFRALE . A5
B2 B ox it ( [2017]) & B2
(008) ), BILEKBANGEIFAEFE.
1.2 —RERGE

ESEPALEILI TS . MGl . AR . W
A LIRS BT RE (BPD . fBip H L i e
JeB) IE0L . AR (FAEESET) . NICU
FEBEIRTT ARG B O FH Il 2 T s e o . A e
AP AE) o WP S RERT ] CF EATLARGE SRR,
FHAANTA S ) S5l RTGERE
1.3 HMBESSEIEZE

HFOV-VG il A S 4% . WA (1.8«
0.2) ml/kg, PFIZHLITE R 10~15 Hz, FISRIEE
(mean airway pressure, MAP) & 6~8 cmH,0 5§ Ft %
A E <R 2~3 emH, 0. HRIE (A P) N 15~
20 emH,0, T MAP B 2%, 5% WLE M BE 7573
PRohfe e L 2 LB A ks 2 APTRRE . T
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ANSAWEE (fraction of inspiration oxygen, Fi0,) %
H ¥R 28 Kz 3l Jbk 1 480462 1 B2 (percutaneous arterial
oxygen saturation, Sp0,) N 90%~95%, WS . A
Bf LG 1 s 20 B LS MAP % 2~3 min 3§ il 1~
2 emH,0, BEHE SpO, i - F+ T 1# Fio,, fi Spozﬁ?%
TERPRERIN. 4 FiO, AN 25%, S# A& A
3, BCEAT M R K B g (B AN I R AT
60 I 6] >3 s R/ i e ) D45 1k 36 i MAP, %
MAP EUE ) MREASFEEIT U . SR IS MAP 4 2~3 min
U/ 1~2 emH,0, HE Spozﬁ{ﬁﬂiﬁﬁj:lg% , LA
MAP BB A TR FRUCH MAP E 38 27U 2~
3min & 5K Bl J5, ¥ MAP F i E LA & K&
2 emH,0, KN E B A MR, BRI MR LS R
0.1~0.2 mL/kg T BE ) U AE, o S BE e KPR 1R
AP, =AP+5emH,0 ™, CMV 4H il X S 5% € .
AR 4~6 mL/kg, PP 40~60 U/min,
ST 0.3~0.4 s, 877 FiO, £ IE &L H #x Spo,
(909%~95%) , WA 5~7 emH,0, WA
M 15~20 emH, 0, AR Uil RIS B0 FI Lo B4l
R, IR IREERE IR LS

RN 10 S HURGE AT A ALARGE 24 h 5 30
ki pH., %43 (partial pressure of oxygen, Pa0,) |
TS AWk 43 B (partial pressure of carbon dioxide,
PaC0,) HIFiO,.

1.4 ZBE®ITHE

NGO EFRE (LUNRHR Lo
x7 ) RREAEHLNEKE WG ER, HTITF
fli0~6 2 JLERBIEO, /3 hRKizsh. WashiE.
WEIRES . A AR S RBEX, 4PRUKE
FIVEA D PRALR P LY 1E 6 H i i f A LoO &
R T WA FEOL, N 5L 34 s A
T JoT ) ] 5 b N B
1.5 SFit=ah

K HISPSS 19.0 e it B it A7 8l oo #r . IEZS
AT SR DL £ AR (x£5) FR,
2 ] LA R R A o G 6 sl O X e K 05 TH
TERHLABIECRI 202 (%) FRos, FH BRI
Jr kB sy Fisher BRUIHER % . P<0.05 H 2 R A Giit

2 R

21 BMARFILEAERLE

LA 112 G2 W R A LI o HL T 2
BIHLAGE B =L, BRiE 28~34 J&, F 14 61 f
(54.5%) , “VES514 (455%) . HFOV-VG 4 44
B, CMV 21684, WL R=ILMER . M. Hd
REE Ayt oy BESE T AT R BE R BT E
1 min Apgar W53 . Az LR & 9% 77 T 325 =
it X (P>0.05), W1,

®1 PMARFILERHARLE

PPN B SR . SR [151(%)]
I o LA . min :
gy g R Al HERE . SRR s FEL o
Bk bl) Gafl) Grem gl wE PN Emms 08 ws ML
v /75, i) ’ LEAE e
CMV 2 68 3533 30620 1309:180  38/30 46122 74+27  4160)  203) 7(10) 18(26)
HFOV-VG 4H 44 26/18 304+2.1 1352+159 24/20 27/17 73+23 26(59) 3(7) 8(18) 7(16)
T/){zﬁ 0.625 0.527 -1.299 0.019 0.464 0.194 3.482
PIH 0.429 0.599 0.197 0.889 0.495 0.846 0.323

W [CMV] EHHMGES; [HFOV-VG] 2R AR M ik 5 <.

22 WHARFILNMBESIEREIERLE
HFOV-VG 4L CMV 415 7= JLHLAGE 33697 A

FKIM pH . Pa0,. PaCO,. PaO,/FiO, L4527 40

2R X (P>0.05) . B4R = JLHLMGE IR )7

24 hJgshfikili.pH. PaO,, PaCO,} PaO,/Fi0,J%iA
JPHT k3% (P<0.05), H HFOV-VG 2H 30 ik Ifi. pH .
Pa0,. PaO,/Fi0,F T-CMV 4, PaCO,fk T CMV 4
(P<0.05), W32,
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%2 BARFINMESHERARFLR (129
131 o pH Pa0, (mmHg) PaCO, (mmHg) Pa0,/Fi0, (mmHg)
ZHJy S o S S o S S - S S o 5
BITHI RJr24h)s IRJTED RJT24h)E IRJTRD RJT24hJE IRJTED IRJT24h)S
CMV 4 68 7.24+0.12 7.34+0.06" 56+ 16 74 +9° 58 +10 48 + 6" 101 + 46 181 + 63°
HFOV-VGHA 44 725+0.09 7.44+0.07 59+15 95 £ 16° 56+ 14 376" 114 + 44 292 + 88"
HE -0.543 -8.456 —0.871 -8.470 0.959 9.292 -1.577 =7.770
PfH 0.588 <0.001 0.386 <0.001 0.340 <0.001 0.118 <0.001
[E: [Pa0,] #ITIE; [PaCO,] ZSALERITIE; [FiO,] WASHMRE; [CMV] HWHUAE; [HFOV-VG] A RAIERY w5 8
o arn HRLNGIFATILEL, P<0.05.

2.3 WHEERE)LHKXEMEEITF R LE
HFOV-VG 41 A1 CMV 4 57 JLBPD ., fixiz N
M. A= 8 A BaAl . B AR LIRS /Mg 45

>0.05), WLF3,
K CGH) . Wb, S, B A RUBUIAE . AT 1

TBh J1 A SR R Sk R LA R I g
A R I 28 WAL R LB Rt d X (P

®3 MARFILFHEEMEIRERLLE 6 (%) ]

5 B BPD H'i'ﬂ%mlm Hé' ?EJT ?i (ZN]?‘ ;S;q) fim ;’iﬁﬁ hsPDA  ROP 2;;?
CMV 41 68  35(51)  31(46) 1(1) 4(6) 23) 5(7) 1015 15(22) 9(13) 4(6)
HFOV-VGZ4]l 44  21(48)  26(59) 2(5) 3(7) 12) 2(5) 8(18) 11(25) 5(11) 3(7)

o 1H 0.150 1.945 = = = = 0.239 0.130 0.086 =

PlH 0.699 0.163 0.560 0.999 0.999 0.702 0.625 0.719 0.770 0.999

e [CMV] EWHLGE S ; [HFOV-VG] A RRUER = i@ <; [BPD] X<

[hsPDA T A ML S # SR MBIk AR s [ROP] ™ LA o

2.4 WHBRFEILGTERILE
HFOV-VG 21 A1 CMV 20 7= ) Ly FH Bt 2 o i 14
Yime). EHARE] . R K L E R TS

x4 WMARBILETHERILER

REMEEANR; [NEC] #A LIRS/ NA 456 4 ;

i2rE X (P>0.05), {HHFOV-VG 44 G LI <,
AT CMVEZH (P<0.05), W34,

a1 % N FHAGR TG IR A AIAUAGE <A pey R E=qing || FERERHR
[#51(%)] x=+sh) & =+s,d) x+s,d
CMV 41 68 49(72) 72 £31 23+7 44 £ 14
HFOV-VG 4 44 30(68) 61 +26 23+7 40 + 13
th* 8 0.193 1.945 —0.440 1.542
PiE 0.660 0.163 0.661 0.126

T [CMV] FBHLBGES; [HFOV-VG] Z ik BRUER SR 51 <

25 WAHARFILEHMETARFILER

WEVTE L IE 6 Hite, MR IL)
R Kizgh, KzhiE . ERNfE

LR A

e AL

ST R ER TG E XL (P0.05),
WS,

#=5 WAHARSILYEAREZEHILER (x5
ZH 5 ik KB Kizsh KA a1 TV RE ST HE AT RIESY
CMV 4 68 79 +8 86+ 10 81+7 77+9 78 =10 76+ 8
HFOV-VG 4 44 79+7 87+8 81+8 79+ 11 79 £ 10 777
HE -0.140 -0.812 -0.297 -0.318 -0.279 -0.302
P{H 0.889 0.418 0.767 0.751 0.781 0.763

T [CMV] FBHLBGES; [HFOV-VG] Z it BRUER SR 51 <
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AN ANGIE 28~34 F P IR =)L, &
P HFOV-VG #4134 J7 24 h J& 30 Bk Il pH. PaO,.
PaCO,. PaO,/FiO, 1 2k 3% % CMV 4 B B, &7
HFOV-VGil A =R BE P . AR 5 Pao,,
ek CoHE, Bt G X ARSI RETS 55 T
HFOV-VG X A &t chae, sk 5
Yook, R RE S E RS, AR A Y
B, SIS PR, R I 2 2 S AR SR
Belteki 55 7 TEAN 43T T HFOV-VG BT FFI S 40
AIARAL AT DL e A A= 42 o) A B
BBl FLOL3AAE A0 A Il 3R v e o . BEERR YT
EF R B, AT R 3 AR PR I 17 2
Iscan 55 "SF 20 Il R4 <32 JE (1) I 830 22 5 AiF
JL5r HHFOV-VG 41 HTHFOV 4, & F HFOV-VG A]
DLyst /b v A0 S e 2, i/ H H A PaCo,
(BRI 0, AR AR v 0k 2 I 8 AR ke 2 1T i 1) 2
K, HFOV-VG i T LA R ALK 55 450 A A8 Jin i
WA R A [] I (4455 PaCO,, DL/ S 0 3k
2 000 1 7 HY HFOV-VG /] LU BA 19 18 SR 73k
FTFE BRI, DT A 205 R AT i T 1z 2
FIGE B 7 52, AR B8 it g 4% 1 H i

AW REN], HFOV-VG 4 F CMV 4 .7~
JLFE KA BPD ., BRE N I, R . mh i A
B LR RAE, DL 28 dIRAER | fERERT K I
LRI E X, {HHFOV-VG 414 BIHLAK
AR EE T CMV 4, #2855 CMV A L,
HFOV-VG B TEFEAR R ™ LS . i H ™ L
FHEIE RAE 7 TR TC I AR 35, H R LAY 2 il
D] Re T PRAT BN G, A 50k D AL 8 B
). ZEHTAE LI ICE 0 25 SR sh i Al rh A5
HABAUE HFOV-VG B REAS A RO R Ml 5 115
LR A P o S AE Y i E HFOV-
VG CMV 38 ST PRl s 4 2 M it 20 ik e e i
JUEARDGE, WD P AL R s ), 46 8 LAE
Bem ], BERBETT A, (HANSZ M 28 d il FE 4% .
HASEREME, AR HFOV-VG B e D>
BPD &4 % FIFTCE B, nlRERIAWE 5% 99 A
FEILIRIR A O, FRRMARGIE <28 R B = L,
11 BPD f) & A= R L 7 G R %6 1)

WE A B 5% 2 B, PR IR I JE 25 S50 I 5 1A
AR D, FESMAE RE I KIEAR X,
ALHE G PR . A HIBERS . AN Y i, A SR

VeI, S WWIRATIEREAR
T B R LA I B AR A O 2 T ik LB
FELER, S E HFOV-VG R AT A 1 i /D HLI
3 AR I I G A Ak S, DT AT Bl e b 22
RYGWG . AW A HFOV-VG R AT CMV #E5L
FHEG, X R L= LR 28 R G0 & E 1) & AR TG
WEES, AR R LEL I 6 H i
IR ZAT R R B OB 28 5%, R SO A Y
RENNEER—E AR EEHT T HFOV-VG AL
AR UM 2 R G R B R, T E K
BEAE ] . 3 KA A DLtk — 2 B2 X Rl SR
AR =L s 2 L BRI . 5 Ak, ARBFSR
Jai B 22 Ah A oA 1 — 25 6 67 1 At 495 4H O
14) 9 90 8 B J R 2% 3 P 3 AR Rl ol 3 4 A 1
FHSEHLH

ZE LTk, HFOV-VG B T4 7= JLIE I
W, TEMGERS . 40T WAL FH A ) 45 7 1
BORE T CMV AR, HORBE IR LAY I & 4E & A=
RS S s 2k BN R TR , Gtk
FESL LR S 58 (AR T TP A )
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