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(# Z] B#: xR ZILRWLE A% (8 MAWE (R85 WX ERsE (PD
225, HWITHLGE S (MV) 380U 8 X Ho™= Az jg g, B B IE 0 R 48 ™ R 1E 4> (RSS) 5
PIMAHICE . ik WBER/RE (GA) =32, K (BW) =1500 g~ L, 4G HEIFRE
W, TR BE SAYT, KM AR AE (SpO,) <<90%, T ZH MV MBIE . P AT bs
HESR ) 55 61 o AR 24 WG A7 A ROLER fE, SEATHONL . 0 SEROPLET IS A T 5 A 4 PIRRUE J5 19 30 s
B, B 2%, 8] B e Si JOBL I P I AL 2 B0 A SR SOV BE 43 B (FIO,)  RE 3 RUTE
(Prean) o 8RS XS REAS 46 36 LU BAROPL AT 5 8 LA T3 A4 I3 P22 5 0 R F 2 o0 2k [l U3 43 A 28 L
GA. BW MIRSS 5#HLET A F% () PLAACHE X FIO,MP,., 5 PIMAHCH: .. 458 MALET
AFEPURTHALG (P<<0.05), HHLETA % PUE FRHPLE (P<<0.05); GA. BW., RSS 5 PI%k
PEENE 87, GA S5 PIEMEME (P>0.05), BW 5 PIfFAEIEMIKE KR [6=0. 44, FrufEfblnl 0 2%
(8) =0.25, P<<0.05], RSSHPIfFERMHERXER (b)=—0.56, f=—0.68, P<<0.05), [=IH)F
PI=1.940. 44X BW —0. 56 X RSS; #k— & X} ¥ J RSS ) I W AL 28k FiO, F P, AT 26 J0 4 P Wl )1
¥, FiO, (b=—2.52, p=—0.27, P<<0.05) MP,.,, (b=—0.39, p=—0.63, P<<0.05) #5PI
FAELME SRR, HRHGK R, BIHREH P, 0 E KT FiO,, Hi#Xf PISmEK, . Wi
MV B AT LLEZ e PT, 1Z M T RSSJE P fE B 2, #5019 RSS Al X A6 28 7= A R 5, Horp
P, B FiO, X PTSZI HE K
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Effect of conventional mechanical ventilation on noninvasive

perfusion index in preterm infants and its clinical significance
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ABSTRACT Objective: To compare the differences in noninvasive perfusion index (PI) before and after

extubation between the right palm ( preductal) and right sole (postductal) in the preterm infants, and to
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discuss whether the conventional frequency mechanical ventilation (MV) mode has an effect on it, and to
clarify the correlation between the respiratory severity score (RSS) and PI.Methods: The preterm infants
with the gestational age (GA) =32 weeks and body weight (BW) =1 500 g who were born with
respiratory distress and underwent noninvasive assisted ventilation therapy, with pulse oxygen saturation
(SpO,) <<90% , requiring conventional frequency MV assistance, were selected. A total of 55 patients met
the inclusion criteria were included. The extubation was carried out after meeting the criteria 24 h after
birth. The median values within 30 s after stabilization of PI in the right palm and right sole were recorded
before and after extubation. At the same time, the ventilator parameters such as the fraction of inspired
oxygen (Fi0,) and the mean airway pressure (P,,...,) before extubation were recorded. The paired samples
t-test was used to compare the differences in PI of the right palm and right sole before and after extubation;
multivariate linear regression analysis was used to analyze the correlation between GA, BW, and RSS with
the preductal PI of the right palm before extubation and the correlation between FiO, and P, with PI.
Results: The PI of the right palm before extubation was lower than after extubation (P<Z0.05); the PI of
the right sole before extubation was lower than that after extubation (P<C0.05) ; the linear regression
analysis results showed there was no correlation between GA and PI (P>>0.05), there was a positive
correlation between BW and PI [ 6=0. 44, standardized regression coefficient (£)=0. 25, P<C0.05) ], and
there was a negative correlation between RSS and PI (b=—0.56, p=—0.68, P<C0.05) , and the
regression equation was PI=1.9+0.44XBW —0. 56 XRSS; the further multivariate linear regression
analysis results of the ventilator parameters showed that the ventilator parameters constituting the RSS,
FiO, (b=—2.52, p=—0.27, P<<0.05) and P, (b)=—0.39, p=—0.63, P<<0.05), both showed a
linear relationship with PI and they were risk factors for it, and the § value of P,,.,, was greater than that of
Fi0,, indicating that the former had a greater impact on PI. Conclusion: The conventional frequency MV
mode can affect PI, and RSS under this mode is a risk factor for PI; higher RSS can have an adverse effect
on the circulation, and P,,,, has a greater impact on PI compared with FiO,.
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B LB A L R ik — 2B ANHE, M T2 A
L, BEHEE M AR, 455 EE 2 WA X
F, MHLAE S (mechanical ventilation, MV) &l
S — R G A SRR R . MV AT DR R
P LM AR B S B, ) i ] DA R A SR 1Y
SXBh Ty, I UL ) O o A il 9 170 22
BB, A BN PP IR E M E K *. (HMV
R AXWAQEA, TRRSFEEEZARY
Jy, W MORA 4§ A5 (RFUG LA ) rh4 i 7E A4
FURZSTS, M s (ALRR S i A B B8 id 1 71
FE ), HR e A ok 5 R T e Y 2
i, HAEADREROEY 5K . IR L S
HIFS . bR TN RS, M 5RO b
(right atrium, RA) JJy, JFXTFE#IK (inferior
vena cava, IVC) 7AW /E R, 3% hn# bk i .
IE 38 S e s X A AR FRALGE . A RS
BMZRXLEMVE ERNXAKEMWET AR
(bronchopulmonary dysplasia, BPD) H1 5 5= JL#

M ER AR (retinopathy of prematurity, ROP) % "7
A K MV X T 16 B8 52w (4 BF 58 A0 X5 450, 5
MV iRS7 57, B i 38 SR 0 AT DR A5 484
A3 A, E TR B 0O B RE 7 AR RS e . B I
O T e B MR BAR B TR 55 B S L 3 K
(bedside echocardiography, EB-Echo), {H K 5% (s
JUE R PR TC Wk S T4, HLRR B A AR
B A ¥ 4E . A B3k E  (invasive blood pressure,
IABP) #l # .0 # Bk & (central venous pressure,
CVP) 2o AR, BMELENEA
KER, AIRET | & YL T 55 0 & AE . 7E 2019 4F
AN EEGE WS 4P ¢ (intensive care unit, ICU)
Ry — L [ B BA 37 BF 58 v e B MV IR 9T Y AR
T, HEmpyF¥A#EE (mean airway pressure,
Pow) FIEARAIFEAFE5L (perfusion index, PI) fF
FEARSCHE ™, 2004 4 GULLBERG % #F5% T #F
Az L AR G B O DI RE R SR, BRTE R =X
T P AT RE X O Hi 2 77 AR RS e (EE A G R
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72 LE B MV j6 T7 8 2R G D) BE B9 A DAY B R
R WA Gl . HETA G H L PTRY BF Y 2 8L
M T 5o L 3h bk 5 & K M (patent ductus
arteriosus, PDA) SFHFFAGFIM 0 B A BIF 5
PL S5 B = Lo BE SR X 4, 3l IR MV R B
Ao PTAYSZ I, WP IR ML 2805 PTAZR T G & |
R4 JE B MV SR 2 W B LG T e gk —
T JEL ¥

1 #AREFE

1.1 ARsf AU AR PO . FIEEME,
WFFEN 20224F 1 H P, 32 Tl PR 2258 — R B
BrE LB R B LR S AW 9T, 2022 4F 12 A #F
FERT G L o WS 1 T ARR A5 TR b
I oAbt B R RENESS TR LK E 1
[, JF&EMERES.

1.2 Ak ERERAFE KR (gestational age,
GA) =32J8, & i & (birth weight, BW) =
1500 gy B> L, HAFG 201548 4 LMV 45/
MV RIE: O4F W WA FrFN, 1w E s
REBTH; OB E, YL RFFER
i 1F & i A (nasal continuous positive airway
pressure, nCPAP) JGIFTL4L; QOnCPAP JGIFRT,
W AR K IE K (positive end-expiratory pressure,
PEEP) =6 cmH,O, W A K &k & 7 %
(fraction of inspiration O,, FiO,) >40%, £} Ifi
S AN <850 WHEITRY, FiO,>60%, k&
43 <50 mmHg (1 mmHg=0. 133 kPa) =% £ % Ifi
HMAE <8505 @Bk —H AL#K >60 mmHg Jf
ARt & (pH<{7.20), AR,
B 1 R [F P ) Bk 48 4 il R (synchronized
intermittent mandatory ventilation, SIMV), Z%{ik
E WA E 6 mL-kg ', PEEP } 5 cmH,O, FiO, 4
FF 28 B i S R BE 90 %0 ~95% Pir il EEA e B . HE
Brbr . OGA<32 i, BW<I1 500 g i = JL;
QMM R GE, SRR A LI R % O R4S -
e RAE O ME RS 3 Dk AR e AR @ #h
LSRG, MR RSN NAE; QKRS R
PERRAL . R AT AL LSS, O HML RS, G
KYER T 58 FRE P 48 P BE A5

1.3 PIMEF&H OAHAR”ILL TLEHERE,
VU DR FIK AL QIR k478 307, Skm IK
QRN N = 2 - S <1 1= = - ]
(capillary refill time, CRT) <3 s; @R # GA.

BW FI H % 15 & A 18 AR 0 SR OBk R
Bl E TAHFE (W) MAME (99
Ji)e A 24 h e /5 & WL AR . (FIO,<40%,
PIP<{18 cmH,O, PCO,<<60 mmHg), ML
BCH NIPPY, IFRHLZ 4L (FiO, f1 PEEP45) [RIHT,
BALETIC 5% FIO, M P, Fifn T5 M4 4 PLEUH
FoE Jeidsk 30 s, B g, il SERNLE fR A T
R4 I PLEUE AR B0 5% 30 s, U 4k,

1.4 MXTRWEEFRE O BFEHK: GA
M BW; @0 R 48 ™ 0 2 E ¥ 4> (respiratory
severity score, RSS): RSS (RSS=P,..XFiO,)
SR ICRIPEAG T H, T W LR I R 1
JRERE . LI E M, RSSHAEAGE
# (oxygenation index, OI) AYEACIEHR .

1.5 %3t %454 K SPSS 25. 0 4 4k 1k k47
Gt oy pr . W R — A ROLAT S PI2EME, £
FH#PL (MHLET —WHLE) Ay S CROVLAT —
WHLG) BIFATESN, Uats Fom, 2411
B G A T3 R A 3 PTAY 22 55 HL 3R TG X6 R A
kg, R ZITLMERIE 5T GA. BWFHIRSS 5
RWALET A F% (8T PIAM M. DL P<<0.05
RESHGITE L

2 & B

2.1 —f&FH QAL S AR E R L 55
GA (33.2+1.1) 4, BW (1.9940.38) kg, H
B34 f] (62%), GA (33.3+1.2) &, BW
(2.05+0.33) kg; Z % 21 (38%) i, GA
(33.241.1) J&, BW (1.94+0.40) kg.

2.2 AFEFREMERNTEPIHLF RS
£ T3 PUR T RALAT (P<<0.05); HMMLIE A7 3
PI K FHIPLAT (P<C0.05) . A& 95 MV = %}
Ry LI PL™ A 52 m, H oy Egm (£1).
2.3 FMIHT GA.BWRRSSEAEFEPI $ LM
w25 X GA. BW M RSS 5 #ALATA F % Pl
HEAT Z oo Lk A A A, B R R E R AL
(coefficient of determination, R’) =0.62, #/x%
B GA. BW FIRSS A LA FE 62060 B PT7AE 5, 185
K # (Durbin-Watson, D-W) {84 1.75, &M
SPE (R2), MIHREH GA [6=0.01, bk
mIHZE% (8) =0.01, P>0.05] AL (P>
0.05) PI. [FlH & %: BW (6=0.44, 8=0.25,
P<C0.05) MIRSS (b=—0.56, f=—0.68, P<
0.05), #Hyeimg (MW P<<0.05) PI, H i BW
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Tab.1 PIdifferences of right palm and right foot before and after weaning (n=55, x=s)
PI
Part Difference of PI t P
Before weaning After weaning
Right palm 1.73+0.65 2.104+0.65" —0.37£0.42 —6.35 <<0.05
Right foot 1.67+0.62 1.99+0.72° —0.32+0.38 —6.35 <<0.05

"P<<0.05 ws before weaning.

IEmm (3>>0) PI, RSSH MmN (3<<0) PI,
B2 M IEZS A3 A, ek A IE S S5 AR T 2 vl ik
B, WLEIFE L

K2 ZLEERIE RG2S ek By
Tab. 2 R’ results and residual independence tests in multiple

linear regression

R R’ R’ after adjustment D-W
0.80 0.64 0.62 1.75

£3 WHLET GABW . .RSS 56 FE PIZuL i EIH R H
Tab. 3 Multiple linear regression coefficients of GA, BW,
RSS and right palm PI before weaning

Variable b Standard error g t P
Constant 1.90 1.73 - 1.10 0.28
GA 0.01 0.06 0.01 0.14 0.89
BW 0.44 0.18 0.25 2.40 0.02
RSS —0.56 0.07 —0.68 —7.71 <0.01
“—7":No data.
—e— BW
—=— RSS
PI=1.9+0.44XBW-0.56XRSS
After adjustment R?>=0.62
4

BW(kg) RSS (cmH20)
[\
1

Right palm PI before weaning

B 1 HAHLETBW MRSS EHFEPINEHAR
Fig. 1 Linear relationship between BW, RSS, and high

palm PI before weaning

2.4 BMAFIO AP, . .5AFEPIHEMLE S
Moo AR = L FiO, (0.2940.07) . P,..
(7.7941.06) M RSS (2.34+0.79), FiO,#P,..
HPLi#F A7 Z o0& Pk vl H 73 #r, FiO, (b=—2.52,
f=—0.27, P<<0.05) M P,. (b=—0.39, p=
—0.63, P<<0.05) #Hyzigm P1, Wi 1 m s P1
(B<<0). MFE4.

F4 WHLETFiO, AP, 54 FE PINERER H R
Tab. 4 Linear regression coefficients of FiO, and P, and

right palm PI before weaning

Variable b Standard error ¥ t P

Constant 5.49 0.37 — 14.78  <€0.01

FiO, —2.52 0.94 —0.27  —2.69 0.01

Pmean —0.39 0.06 —0.63 —6.33 <<0.01
“—7":No data.

3 #®

MV J& B LI 0 5 vl 8 B iR 9T T B, i
AR JLEE W e T AR Z — .
MV £ SRERF I, Ry T 5 7= JLAS B 2 1 fil 24 5 2
e B EA, BEREWARTIESSWHEEMNI
PRI 3 B I A B A O B A, A R ) 5 B0m
S B4 A5 0 R SRR N O T B R AT T AR AR
WA A (R RE S ) BLET S PL
ZAE AT 0, WEW MV SR 2] DL i
K= JLPL, #F—22 ¥ P,... FiO, 5 PT#AT 4 Il
087, RIMMELZEPIRGEKHE, BEEP,..
M FIO, B3 K, PTB AR . A B 9238 & B % ) 748
i P, 9 PTIY A R ALK T FiO,, 2019 4F 1Y B
N ICU o iy — 30 [ Joi v BA g A 5% p R B0 5 2
MViRIF iy B, HB & P, AR PTAFTEAH
Kk o FiO, % W PTG % BE A= BLAL ) o AR5 248, AT
AE 5 WA MR R AR A s T
gE MR, R RE T E AN (oxidative
stress, OS) GEH AT 5 51 & 5 7= L ) — 26 L 7Y 5
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S L PR A R R A I F1O, X P 52 AT fE
e OS T 351

2 MVIGIT IR L, BRI i ST 1Y
BIARAK , 2 BRI 3 8l ) 2 B A i R AE T 1
Ji PR i BB AN AR P W e B (LA A O & I AE 0
ZIRI B IAG IR ), T FLAR 2 I 8 T 2w Y A
MV B, T R A e 5 T R A A i
BER) B A4 o R, JH I 2 i 36 J) Rl A 6 4
A, ATt ol 4 BEL ) R A0 S B g, DT A
Tl I I [l E ZE N, S B BUIR N R . IF R IE R
EARA R, FEAEHLRET, WA ) o
JE, I HoaZ f s S0 AU A0 i i e A R, DR IE
WA/ ML EH o SR, ERERSRHEMNIEE,
TE WAt AR 23 B A0 E A i S O I i Y
T R A/ g R

WEoE 7 Bon . MV g BRI i, A
B A0 B A A R, S U AR A RS AR iR
7, MR IL X AE M & B A R (broncho-
pulmonary dysplasia, BPD). WHEATER % "' fiff
58 1 47 1 K BPD N REHAL, MV I [E] #4588 o 27 d
B 20 R A= L, S5 BoR . fEHESZ MV B KO
50 d#TAE L, TeAEEE, BT AE LMV 5 Est R
#136. 1999 4F GULLBERG % ' 5 i3 Xt 8 41 i
JUAE A [6) o g AL s <R =X R ) 45 s S
(pressure control ventilation, PCV) 5 & J1 % 5@
K. (pressure support ventilation, PSV), & .0 4
o YA G, fER BE B LR, K
PR AL Pmean, — % fb#% (carbon monoxide, CO)
WE MM (166+2%) (P<<0.01), 3 B fik
Pmean, CO &ML (13%+4%) (P<<0.05), #Hi4
JUANEZE JLAE Pmean Z8 LI, BEAE I 1 @ 35 o048 15 4
i R O AN AR AR O R AR
.. 2004 4 GULLBERG 4§ ' £& JF J& Iy — 30 iij B
PEOFFE SR Won . 4P ILFR <12, BW<
10 kg, 42 % @ MR % @ R
oscillatory ventilation, HFOV) JAJ7 B £ & B8 A
o, WA B FEHNEZ HFOVIRIT >12h, WF5Ed
Bl A GE 1 (proximal airway pressure, P,,)
WAERF COZEML i (P<C0.05), S, P,
B BB R 11% (—19%~—9% ) T B4l
B o E) R D0 e 258 Ak, BFSE R BT CO 52 HFOV ][]
P B0, 58I G SO P, 1Y
M — 3, 19864 MAAYAN % ™ % HI#7.0 3h &

(high-frequency

XF 19 451 ™ 5 0 I 8 255 Ak 09 R LS D E )RR
PEAT VAL, R B Ak MORSER 75 0 h B T
MV F1 PEEP {67 1 M 3697 I 6] 220 25 K/ P K B
A, FEMAHIM, A0 % R AR T BRI (E
(P<C0.001) , 720 = W 46 7 BOms A R IR (P=
0.05) o ARWFFLERBIRP,.. 5 CORMMAILR,
R PIR N F L ™, i CO & PLAY = 252w [H
B, PWEAAEMENE ™, 8P, e gl Pl
REAIR

MV & 4R R AT LU CO 3 A FI R, MV
5L L CO R Za Ms i, HailE R 1, % Co
1 TEAL 3 2 #i T EB-Echo. TABP #ICVP, JiH
J& EB-Echo, BABZMA, (HEAFTE Lo,
WIANRE S A LL WG, A A & B 3L 8 ) 24 AR
B C AL F AR s e AR 2, P — R e Bl . faj s
F I T B, 7 R IR AN R 4 B S IR R B = Tz
5 NS 01 D | o 8 = ) 3 1 & B e R
b, WARTARAE IR 0] SR AL iR T R T o k3
ALK, BkshimEE M, PIEM A, LIMA S ™
T 108 24 fi B BN 7 JE 35 R 37 491 jli N\ O 8 A
IR R R R (514D MBI &
i) (capillary refill time, CRT) . PIFI3) ik Ifil 4
M FE (oxygen saturation in arterial blood, Sa0O,),
FEARNTR AR REE R T, MR ERERE (56
240) (9 CRT. PIAISaO, %, % 4N JEHE O 15
55 R0 & S B 25 2 M AE AR B E A G (RP=
0.52, P<<0.001), PIF]LLJ Bedl i, HAEN
Je 5 003 I8 SN YRR SR WA B . CORSINI & ™ %
GA  37~40J8"°, BW 2.5~4.0kg, fERHEA494 2
HILFF e RO WERS  (congenital heart disease,
CHD) fifidk, #EH A (48+2) hill &2 LA F%
(AT AE— R (RE)E) WPL [
SRR, BT CHD 2, i i 27 25 U 57 B ik
oo AR A, DL A0 ZEH &8 (left
ventricular output, LVO)., S Hi/5 P15 LVO fl
LVO/kg A i E M e (P<<0.000 1), PI (%
i) H5LVO (r=0.68) MLVO/kg (r=0.61) 7
MK R, B —A$RA P (28H), LVO
B 151 mLemin™" (95%CI: 103~198), LVO
Jn4a2 mL-kg '*min"" (95%CI: 26~58). PI (%%
J5) H5LVO (r=0.74) MLVO/kg (r=0.73) f¥
FEARSEPE, BN —A AP (B )5), LVOR
B 123 mL-min™" (95%CI: 90~155), LVO 34
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37 mL-kg '*min"' (95%CI: 27~47), f#HEEH L
PIS LVOfFEM LK R, BoE ™ ™ KB CO & PI
B FEE S E N E . Ky PTAT L a] 32 b 5z e 0 Sh Y
Ak, HHEAITCAE . ELhER N, IIATE
FHOCH T IR, wT RUAE R0 % B 1% 2 k. PI—
FERRRERBL T COMZRAL, IR TAEH 7 ZARYE 8%
PR R0 AL A HE DL 4EFF B AIE Pmean ™,

RSS RS TCAITALT TH, 16K E& T8
B LI W 4 vy f) 7™ S R E 7. MERCIER %
ZUPANCIC % ™ Fl IYER 4§ "' ¥ 5% ] RSS Hi Il
LS S R S T O | - TS S | B O wol <
BHATTACHARIJEE % "' (i — 3 s p i 55, 44
AT AR 30dNEZ T MV B AR H A4 BW =
JL69, LA AR JS 3 d A Bs TE] IR 2 RSS 1 K
Z iR & TAVEFR1E (receiver operator characteristic,
ROC) Mh&kfim )G ; HARAEE . HBRE. M
PRI . B A AL AR B 45 R R B RSS
00 R ARUE A R Y & T FiO, & Pmean, ASHFST %
RSS 5 PLH#EAT M MIE 407, & B 3 2 B4 1)
MK FR, I RSS AL AT i ) ™ 5 0 1 5 35
B R, WAl T CO Bsh & iFAl -

i Lk, T IPWALA S PR L2k R e
Iy M, A L& BLRE T PL, # (9 Pmean fil FiO, &
HAGK: 3R . PIPHARR A, T RAE N 3 MV 228
LS AE AR 1 S b 2 —

F g5 SR A

A A A R AT AR 2 ol

EE A

ARSI SRR R BT, BB B B0 5T I8 SRS A
B RIGET 2700 B, TG 518 SORCH Y WA R B
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