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Abstract

The mechanism of maintaining stable cerebral blood flow during changes in cerebral perfusion
pressure is called cerebral vascular autoregulation, which is achieved through the vascular re-
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sponse of cerebral blood vessels (the contraction and relaxation of vascular smooth muscles). The
autonomous regulation function of cerebral blood vessels depends on a mature cardiovascular
system and a stable internal environment. However, the development of the neonatal population
is still incomplete in various aspects compared to older infants, which is prone to damage to the
autonomous regulation function of cerebral blood vessels under the invasion of various diseases,
thereby affecting the development of the nervous system. Early monitoring of cerebrovascular
autonomic regulation function of sick newborns, identification and intervention of risk factors
that can cause damage to them may improve the neurological prognosis of children. This article
reviews the monitoring methods of cerebral vascular autoregulation function and the changes in
cerebral vascular autoregulation function in newborns under common disease conditions, aiming
to explore the application value and prospects of monitoring cerebral vascular autoregulation
function in the diagnosis and treatment of neonatal diseases, and provide a basis for further clini-
cal research.
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1. 518

o 1L 1 3 1 75 Th ¢ (cerebral vascular autoregulation, CAR)J2 JixiJ# v & (cerebral perfusion pressure,
CPP)TE— ARG [ P Al I, i el et 7 = i I A A i i 5 L g & A A AR Ak, DN T S8 P I 97
(cerebral blood flow, CBF)4E X 1H 2 It 2. AL, JLd2H7r)L, BT Rt R EME, CAR
YEFIBLE A B, — Ly #E IR 2K T T 580 CAR HE— 2D 32451, MBI i J LR A= 04 R G 5 OE KR [ 1]
HEEHTAE )L CAR DAAESRFAS E M LI, 0 S50 8 A ) LA e S0l PR 445 Jmy RAT H 5 3

2. 4 )L CAR BY4TBHLE

PRI 2 S, o I 37 E e o v T B M XL P A7 0 24 i B R R AR AR AT, i i 7 B A7 R
It e DA R i IfL i A K A B B8 T o I RETE R S i i) e R R “S” BUh (A 1), HAi b
AT 3 543 58 CAR K ERR(ULA)FT RER(LLA). RA M#EEEL T CAR LIRAIFIR 2 18], M
M A BEXT R AR AE T S, B CAR &b FIEHIRES . &z, &MEEEIET CAR MR T I
B, i I 378 52 o B e PR e Bl 82, B CAR AT SZ450IRAS[1] [2]0 FEMGPR A, Ao e 10 s 4 ¥ S
H 5,5 51 S ik ifi  (arterial blood pressure, ABP) 521, il R 22 i i bl ABP 55 i L 1 o0 oK
PHili CAR. CAR [R5 BRI B 1 s ik i R 3E FH,  BIONEAR MRS L, HH CAR AT i R I 1)
SRk IS B N £ ABP.

5 ) L = ) L 0 X3 ) s Bk i 14 24 B /24 R, & 30~32 JA& i s . [RItk, 2 LA if
KB FEAR, TN LA BB IR G I A ER T RE RO R = A R A AR A R S, AL
UG I 38 TG ¥ B B it A A R0, AT S BUI i i s RIEE, B~ LR 2 A ) URG, &=
5Bl CAR %248, H CAR % 5% U EH M. B R, 7ER BRI R 82 )L, i 5467
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Figure 1. Relationship curve between cerebral blood flow
and cerebral perfusion pressure

B 1. BImAE S A R R K Rz

3. %)L CAR B BR dsm

CAR 1)1 A M 00 3= 22552 3 A M H0L V7 s 50 Jok I P 38 B R A8 Ak . I PR b B el 6 o LV 9 PR HE
— UG A ROR, Ui £0 A% (Near-infrared spectroscopy, NIRS). £l A5 22 8. R CT i LA A% <
AF FLF R SR I 2 4 2 24 R i L 0 TR A I, Fevb, NIR'S W UE A ) L B RO S B R iz

NIRS & —Fhal X fid M f7 7E Sz, eI EAR . JT 046 (700~1000 nm) Rl 553 57 A Sk i S5 4
WL, 238 2 RSO AR, 5 RO 2 AE SIS b, dlid Beer-Lambert @A, THEASH
FIRHLUE B[4, 25 R ARG, & 20 & B AN 220 2 A DL R R, SHEZLAME &
ANHAFERRBOERE, SE NIRS Bl R, A R DX S s i B i 20 B A AR A i 2L e, ik
— AL SR 0 P 2E 2R SR B AN (regional cerebral oxygen saturation, rScO), 7E LB, 4 4UER KL
PR S S Kb AR U R ARSI, rScO, f78 Ak Tl S g I 37t A9 AR A [5]

EIRT, A2 ) LI R A d e Sy B rScO, S sk e {e, M 1A K RECR T CAR IRE,
o, Zy bk He AR 75 38 G 030 ko M RS AR SR A . RSN IR BT, TR [ CAR R 4ERRN ML 1A
€, LARIE R 78 73 ML, MEET rScO, 58l ik ARG . [)RZ CAR 4T, rScO, 53k E
MG SE, HIBLE S8 s rScO,, B rScO, AN ML 37t Bl I K (1 9 sh i A8k . —REKs rScO, 5 3hfik & 1)
FMRARBORT 0.5 58 N CAR SZ4i[6]. —LeFi iR, @it CAR BN A By T 5 HI A i 45473 1)
mfa )L, JEH, CAR I mr e &)L AR M Ja L AN 4a e BRI LR 8 ) 5 5, b i
JUIAE T IAAS R L 45 Ja IR AU [ 7] o

HAE, FEINRE] NIRS W EA —E KRR @ ir At baR, ATA LAGHH A4 )L CAR #E
ATTCAN W, A I I I 2 52 B0 AR X BRI IR PR BB FE A, NIRS e I35 5 0 E T S 38 i A0 B
T X3, B e iR B )L HIE LI 5 280X, W e it X3, FERARE T Fe i S AT A i 1
CAR PFfli. ik, #intffE ABP BV AN AR S e FAR R X381 e ABP. HZESR Z I R 7T H ) X3 H
TV THREIFE RGO, B B 1 tE MAP 248 5 E A4 LI sh 71 258 B A B e AR . LA BT
ALk B JERE L R IR (0 25t TT R £ T I R 45 SR 1] [8]
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4. EILAFRIEFRRSTH CAR
4.1 BF)L

NIRS T4 FH T M 577 )L CAR. H7A2) LFat pA H I 14 JRURG: A0 72 2 2 B 500 26 ) LR 8 0 H A Ak L 22
TG W, AW 38~43 FE H LA H LA 26 1%, 1 fiawe 24~30 J& 1577 LR 438 50%
FAi[9]. CBF XUt 4e EA-F-35 ABP 19 H 315 R AETEMER 23~33 J&, faws/NT 26 BRI A LI ELE
#: 7)) CBF (Rl CAR SZ4) [ R 1R & o JF BLAE &R 33 JE A, B4z )L CBF X &7 5Kk ABP Sk 29 shin,
PR FLAET I L B, BE S5 I CAR AZ451[3]. 1 CAR SZH 3 b 1 ™ 5 il =5 Y LRI AE T (s,
IVH %)Ll % £ J5 A CAR 241, HZHKS IVH HBUX £ IEA[10] [11]. 5&F UM, F=
JLE G MBI, HAGR RIS, I e i) R i v o 1R — BAR T e fd: ABP 733 CAR %2451,
HEEE AN 2 [12] [13]. AR T fefd: ABP 557 Uik = N H L AZE T W35 A0 56, @& T i ABP 239
7 = PN R I XU [14] o LI CAR A2 40 4 R 45 i 45 & BV BBl 4 T Be b 7 A2 L IS R
FREE T (1) AU o

4.2. ) LBk Bhiin 14 XS

AR ) Lt S a2 e A B A LB T e B M LR 2%, WAIRIR 2 H BT A JE U SRR A 20T
T VE[15]e (B2, AR A YT ik F2 oh n] A7 15 1 IR 30 77 % 55 7 51 2 % . Massaro ] PA i NIRS
Xt 36 452 WAKUR VA IT B LZE T CAR MM, RILTGE A B (FE T8/ 5 FE ) & )L CAR 2172 B 5
B, WML A, HPUEM KRR N [16]. Lee FIRAXT #2532 WARIR VAT B2 ) LIE i 357 42 1 M 17
i CAR & CHERAE I R VG R, &5 9 A8 ) Uil o % -5 35 A8 i % 10 ff 25 -5 HC Ao 358 A () DX 48 1R 453 45 A7 7 AH
570 e 5 1 s w1 K (N R 5 WA S i T SO R ey 2ty N = N s P B B S D i
T 24 S I Ak T FRAR R VS B B R T =, R [7]. A Liu SERO0TFL4h RARAS H 2R A
g5 [2]. CAR Ma MU B Az L S w i e i s i) Lo 1 K Je B — e i A F, AR VR 97 M 2 I
(], 45 00 20 35 7 B A2 ABP YU I Y 50820 MRIH 0 o 45243 F1 o3 B8 )L 2 SR 5 M R B &5 A ¢ [7] [17]
[18].

4.3. IGRMAZ B

Z MR B AE  LRNIG PR F M I V&S MY 0T, oT A T R A oG 28 m i, (AR Rz
Ji& 4 FH AT 66 20 CAR 5245, Eriksen HIBAXT 60 4G < 32 FIMIH = )LAT NIRS Waill, Hrh 13 48 JL
2 BRIy, MR SR 2 BRI E CAR ZIFIEA M, AT BEAIMLHI N 2 EL R ) Lk
o Ak, fif CAR-MABP i 245 #% 5l th 2 RE MK, 042 )L CAR X410 J& il He e 5 hngUsk, CAR B
5 ZAA[19]. [FIA 5 — U SR I TG E < 29 BIE =)L, A2)5 96 h WG IRfE A 2 BT TH iR
ST 5 CAR Z#iH K, H CAR SZH AL 2 EIE A FH 77 Sk 3 11~15 pg/kg/min B A RIEE, $R%2 B
FETF AL 1) )BT eF I 94847 67 T S0 [20]

BEZ MK, F— TR T2 ERESHR MR TR CAR M sEi i 74, Eriksen HIBAZ %%
S SRR L 0 2R DA [ T 23 11 22 L Ry, [0 RF et FH 7 7P 22 305 s AR s 00 FE i i A2 A VP A CAR, K
25 ZH E AR R CAR M IE 5 KR Ay SZ AW 1) I T B S 2B 1) 22 5, $ He CAR AN 32 22 2 Jig v () i)
X5Z B R A B, $1F CAR BB B T-4ME Mg K3, /N E 2 B AT B ok
B, BVFARIRSEE R 2 ey 5Kk TR AR P A, T AS R YRR U T S0 N R b [21] . SR BT
IR Z BB VA 25 CAR F=AE FU T R
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4.4, TS EFRF(Patent Ductus Arteriosus, PDA)

TEIER 2 AL, PDA ZT4J5 L RNIhREVE A, - TER B HUH W LRI L & . w15
JL, HT PDA PR B AR RPEZ R RIMEM, 71530 PDA RSP, &5 LT H
PR B /1% 5 % PDA. BIFFLUESE, HA MAEN /)% 7% PDA IR ™)L rScO, 8 W AKX T JC iR ) /%
F% PDA )L, BRIk CAR 22451 XU [22]. Chock BN ELEA ] 7323697 PDA i £ ) LA i
BRI, R B8 M SE o IR K AR ST IR T AR EE, PDA 5 3L AE JLAEAR G 6 /NS P Fi I 378 A0 fing 241
SUA AL B ) 38 K (IR B s, $RoR T K T ) CAR 22451[23]. & )L4T PDA 454LJG, BIRILAATE
Wi I BT, (HTE NIRS I AT W B H A G — B A1 rScO, TR, Al gL M 3= 2 ik &7 5K 1
MG INAR DS,  BARNLHIA 53— D 78 B [24] -

45. FAR

X BAEHT A BT O NEFARIGIT BEIL, FARIAR BRI SO i A MBI, T 380
S MRS, 12— 33 CAR Z4i. Smith SEEHT A LT AR FEF XS 72 44 B LEE CAR W, KN
PR AMIEH IR B TE 36 °C BB AE L, HoP 3 B bk — e 4ERR7E 44 mmHg, [ Y. CAR IRZS [19°F- 118l ik £ 5 rScO,
FHIR R ECF YA 9 0.0 (—0.02~0.004), 17 A4 4 MIE PG EE 7E 18°C HIHT A2 )L, “F 388N ik & — M 4 F57E 25 mmHg,
R AECTIMEN 05 (0.4~0.7), #27n CAR #i[25]. FEMALARCIEF A, B AT A
Kuik [ BATE ST 19 A7 47 FF B8 F AR08 A2 ) L(14 B8 A ) LR FENE /N 45 i 9 R0 5 1 B R MR 5 FL)AT Bl - R 4
CAR Willl, RIA 3 % JLIBLART CAR %247, 12 AR L CAR 24, oy )LE T AR E 1
TEH7 3 1) I B0 1 AR E o CAR 245, o] B DN 453193 U [26] . AH B T8 A ) LI AR A BB A L
IICHE NG 2 96 2 W, Z 28 LK Z R 572 )L, HAR RS 50 [N, A& H I CAR 5245 KU 1% &
HURBEFIF AT 1Z 28 8 )L CAR Hid7 FIESME FIA Rk — 0t LR [27] [28].

4.6. FTHE)LIEINERRTT

PR ERIK - ShAKAR AN VE T 108 E L, T4 ABP H rScO, 2 [BfFAEFI et . f3 F 22 G 40 4h
DUERH o TOH FIRL I B2 J2 T LLAME 5 o R I ARSME G ST 1 LR A\ 100%FEAICE] 70%2x 330 H F 715
TR o AT T 2 2R A THU B2 2 HE BB B SR ) CAR 245, X AT BE 5 B 145 I 3505 5 JioR 25 1 & ik
HK[29]. — WL EIEPERT FE 40 M 163 A A8 Hig v 12.5 R B LEARSMNENRIRTT H AT rScO, i
W, RIE L RR 2R S LI rScO, < 50%, B HEIEZE T F4>20%01) Lh ) 2 2 T B 2 45 R R
LF B [30]. RAR, Clair Z%f 34 4/NT 3 H i 14% 2 ECMO SCHRFIIZELAT rScO, Wil & 3 H B0 fini
. FET-AREE R E )L rScO, B E i i 2 ) LK, $&nH B E7E CAR Z24%[31]. HAETA JLEMIT
MABP 5 rScO, # G PEVEM H CAR, ESE CAR PP 7EJLE ECMO H& rIAT1[32]. s B mT it —2bidk
1T RKFEARH FEVPAL BT A ) LSS kRN 27 ik ECMO i %t CAR KA & Tia I, VAl i s)) %8
HOZIE B LWL a -

5. &g

FEBEHT AL, R L, T 3 0 MR 3 /A A FERE . CAR B AR AT B T A &8 CAR
AL, I SO B AR G, SRS HE IR SN /o 2 B, AT 38 4 BB AR i 451475
BES YIRS TP

EEUH
BPTRE DA R R0 H (2022MSXM137); T JR BRI R A SRR 25 4 4 Q7 DA 2 S 1)
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