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[HE] Wiifi IR % (magnetic resonance imaging, MRI) ARG & e hfr bk LI & B oAl . it
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Expert consensus on the clinical practice of neonatal brain magnetic resonance imaging

Neonatologist Society, Chinese Medical Doctor Association; Editorial Board of Chinese Journal of Contemporary
Pediatrics (Shi Y, Email: petshi530@163.com)

Abstract: In recent years, magnetic resonance imaging (MRI) has been widely used in evaluating neonatal brain
development, diagnosing neonatal brain injury, and predicting neurodevelopmental prognosis. Based on current research
evidence and clinical experience in China and overseas, the Neonatologist Society of Chinese Medical Doctor
Association has developed a consensus on the indications and standardized clinical process of neonatal brain MRI. The
consensus has the following main points. (1) Brain MRI should be performed for neonates suspected of hypoxic-
ischemic encephalopathy, intracranial infection, stroke and unexplained convulsions; brain MRI is not considered a
routine in the management of preterm infants, but it should be performed for further evaluation when cranial ultrasound
finds evidence of brain injury; as for extremely preterm or extremely low birth weight infants without abnormal
ultrasound findings, it is recommended that they should undergo MRI examination at term equivalent age once.
(2) Neonates should undergo MRI examination in a non-sedated state if possible. (3) During MRI examination, vital
signs should be closely monitored to ensure safety; the necessity of MRI examination should be strictly evaluated for
critically ill neonates, and magnetic resonance compatible incubator and ventilator can be used. (4) At present, 1.5 T or
3.0 T equipment can be used for neonatal brain MRI examination, and the special coil for the neonatal head should be
used to improve signal-to-noise ratio; routine neonatal brain MRI sequences should at least include axial T1 weighted
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image (T1WI), axial T2 weighted imaging (T2WI), diffusion-weighted imaging, and sagittal TIWI or T2WIL. (5) It is

recommended to use a structured and graded reporting system, and reports by at least two reviewers and multi-center

collaboration are recommended to increase the reliability of the report.
[Chinese Journal of Contemporary Pediatrics, 2022, 24(1): 14-25]
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B Az JLHAE W 3P RO B R B 78 2 A 7 Ok
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[FIFERE AIAAL, A B E LI A &
M, AR PR R AL T H T A
S0, ok AR R0 5 X A 473 24 2 A 40 I i e 7 2k
Frks B WA ATk o GE AR, BEAE IR A
1% (magnetic resonance imaging, MRI) 4% k& il
M, MRIJCHLESHRSS, XPINZHLUMHRAAE, JfnaT gk
HEZZHUE L, TP AT DI RE A 1k
AT, Do Az LG 4 7 A R 5340512 1 2
BT EME R, B H 4Rz, AR, B A L
JiRi MRLAS: A5 )5 O IE 1 A 4, HLB AR LA &
4R A, 58 UK A A R RS A BOR Bk
f s BRI 2 A LR BRI 23 25 B T [ N
SO FFECIES , 456 RS2, Bk L
P MRTAG: 25 35 W Ik | K A I FLE R | A A A
At TR MG E A YL, A A 4 AR A ) B
W N, AMERASERE G, AR FEZHIRA
FEAB A LRHEE A . JURHEE AR RIS B AR

1 #FHEILHR MR E R EMIENRE
ATl
1.1 ) LEREER I 14 f 7
B A L s A i I M % S (hypoxic-ischemic
encephalopathy, HIE) Z H [l B 2Pk Sl A I 2,
AL EVURZS UL K MRIRIRME . TR
W 5 by . JLBK 7 A S S S o 45 i 28 D) e B
T

U R AT R S S, SR AN AR
Al 25 R, XA L HIE 2 WUt
PR s UM CT A e e 8 KU, AU T4 I ™
P . A7 2% i BB I D RE AT 1Y 8L LI BT E A T
PPN L. UK MRTJE: HAT HIE 5 R R KA,
TR RS (Tl weighted imaging, TIWI) |
T2 A% (T2 weighted imaging, T2WI) . 3R HL
A% (diffusion weighted imaging, DWI) ik
FEPR 1% 73 H1 (magnetic resonance spectroscopy ,

MRS) J& H i HIE I 5 H AR & 7 41 . L
DWI A] UL, Fr. i 1 5 i 95 2R WL 5/K # 22 21 (apparent
diffusion coefficient, ADC) {EI{%, & Jii T MRSH]
DLFLER/IN- LT R A AR I U3 =y B RRsE, w4k
RPN R

P i ke ARt i 36340 2 JE N R AL R (magnetic
resonance, MR) 2R RfRET A 2 5EE BRI, &
PEGE A A LG R S R AR 4 5 S P B
TIRBER T (energy failure), A5 24~72 h fikiZH
U M BE MK MR R 0, RS 7K o F RS2 BR A
FEHE, WUEJE 2~4 d DWIA B F RO & 3w As 1
PRI TIWL, T2WI g AT REA I, i FHANMA
HIR, A5 8~14 d KA 25 R B ml & 10, 3
Rl 2 3 LR E 2y (American Academy
of Pediatrics, AAP) #H . FEAEJ5 24~96 h 47
W MRLRE 2, A=) 10d (BE BT 7~21d) &
Ao WTER, WAREA YT Al TIWL A T2WI A
BRIV S L], BRI B i DX P 22 )5 AR
SO R IR 22 R R S BN s

LA —. HIE BJLE LM MRIR 2, F
19951 ik MRT A A 1 AE ARG ST 45 . R RS
FHEIRT, — AR SR 2~4 d, CTE DWIAT MRS 7
5 MR UK MRIAS A 7242 J5 8~14 d, RVETIWI,
T2WLJFH , M 0IAG A 0 13 5 W R
1.2 fIR RS

AR LA SR I PR 3R I A LAY L2
W PRI XE o AE L oA R 3R S S S5 A ki
R, HEVUREIRAERIMEHRE, IE WO Rk %
WA, HLGAE W el AR A A 5 i S i A2 B AR AN
SEAT UM MRS 2 o] 1A i 7K i £ 3 LA
FE, FTBIEA A JoR i R . s A AR L G AR
(A N A AN Y7 N 9 N Y 52V i
fE, WATRE TR, XL N IR Y L2
S VPAL A SEEAE A 0 BN AN SE 1A A
[ JEST e 3 B 245 R S 7s KR ke e e i B 4 28 LR
WIS MR S2AR BIW] 2 B, FOAS ) I i Bk
i M B ¢ 3% B 1 AN ] ) B2 AR SRR AR RN I R A
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DWIS 284 B T A B AZ , X HE 3 5% MRT Af Dl
WAL > e D | BT A L SR DL
o PRI R IR AR R A%, 2 RARAL R AE DWI - R]
A VR BRSO 2, 1 e AN R 900 B
Dy B2 T P BRI R N AR T L
T I ZH U P IRAE L K e S R R
20 e B SRR DN = R R ES AL . 2R R AL |
AR NG e 5 3% J5 550 2 b, ASTRD IR R Y
P R S AN [R] 9 MR SRR BB, O[]
MR S8 B TR Fe s Wy, 2 WAL 32 223
(AN B AT BT

LRI FEmN G AEL, JUH
JE A W S i 2 B M e s 00 A S B
sl A SRR IL, TS MRI
Fody, KA oI A TIWTL, T2WIRIDWI, W2
IR 22 G MURT LA B8 i e ik 1) 122 I 531
T BE I D e Dk I A T AR S R R DK 0 A R
(magnetic resonance venography, MRV), %A Hi il
Sk R UM A AR (susceptibility weighted
imaging, SWI),

1.3 #E)LxzEf

N A v Sk H Jr P il R HE B S il |
B 2R 2 R GUEIRARNE, TR AE LR I
AN B AL A L Sl bk R 0 1 45 (neonatal
arterial ischemic stroke, NAIS) J2& H 5 £ 2 )%
PR B 2 DRI Bl ko3 S R A A 2E T Bt i X
Q1 N A YLD E I i S I MG A3 o SR V)
5000, R L AR R D AR
MRI $& AR 0 3E 20, & 30 i bk 52 1+ JE ml
(cerebral sinovenous thrombosis, CSVT) 7E#r 4= JL
i A Ty B o A 2 B T AR LR AR Y
G R R LA SR FIARAE | 8L 1 BE i ) e S
WEUMAE R IESR . B E R e RO IR
DA K BRI 391 5 5 SRR FNIG B BEIR S
S5 PR AR LI A R R L i PR BT R
Sk, BWIERE K . 2019 48 35 O I P £ Al A o
P2 I A4 AR AR LI A A B A Y FR
X Az JLHEAT A R AR 1] 4 ik 6 1 PR 2 S
AR, HArReE MRS, BTSN MRS 2 Ko

Az LI A B AT SRR T

NAIS & A J5 B/ N DWT_E BV ] U e ifin [X sk 52
RS, R RBUAV] BAL, 7EW52~4d
MO B WM TIWIL, T2WI 258 DWI I,
IR 13 dE R R HES, TIWIEZRIRE
S, VAR NEGES, T2WIREES, R
V5T IR 7 o R = (magnetic resonance
angiography, MRA) Joi XS LA, REE BN
B IKBEAE FRETE | J2 BN il 4 v i Fe i) o 22 A A
FBr, SR NAIS 2SR EA B ™, kB
WHARRTGE AR . MRA X} NAIS 2 U
PR 5B AR LI S KA X £F 40 . I gE e A ¢,
HEEFES kAT BeF 1 & A A g BR Y, B MRA J&
T NAISA A TF Rt LAk, Shlik A iers
iC. (arterial spin labeling, ASL) 2 % 7 i
AEALA W TR LR A iz e, EOR AT RN
B LA S R ARHE T, B A L AT e A i v
BURBETE, 85 A vp S P T B R A G Y A
ZERLATAT R

SWIFI MRV & HATZWiB 4= L CSVT 1 # H7
Ho KA CSVT i, DK I H TR e G 4
MLTE A& m, [ SWIRKESMAs, SwWI
XPET A L CSVT 2 WUt R 47, (R i A i i
A RE TR ML R . 2 MRV £oR g i
Z W CSVT, o 5 8 A0 2 4k i ] R 7k
MRV, HICT XS ], Al s i 3 8 ) 2 g
EUXE LA 551 i As: RN 248 ) i I s o . IR,
SRR 2 7 SIS AR Eou R AR L CSVT 2T Y
HEBITE

Fog MR =L NG MRS £ A B T84 )L
AR RIS W, B B G, BT E L
o A v £ LY AT AR MRLAG 2 , H H A 45
TIWI. T2WI #l DWI, 4K 4f 55 P M B 1 £ 0 45
MRA. MRV, SWIH{ ASL, 4B AL7E R 5 2~
4 d Rtk
1.4 #F4EILIRER

] o7 00 K B 5 1 A LR BR 43 2 L
SR VR T R AR PR A AT AR L RS W Y EE
WA, I BCK B A LR o MG R & A (O
I PR 2% BT oG Fi T S ) AP alipe i R A (A
fir e S8 ) L B LR R A, KREZ R A
PEEREEME, K WA HIE, HUOE s
SERTN L, LM TIA R, IR R R
AR 58 B A M S R UL Y, R R
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[ B LIRS AH 22 AR oG MR T X3¢ K 14 A1
LW EAREZ X, BXME RS BA#
FEFOM A 7, 5 BRI R ST A i
ANBRFORT A LI R AT U MRS 2L

AT . ERAFHERE L, BT HM
TIWL, T2WILJFH1], X GEARL A I A 7 50y o ok 8 L
A% MRA . MRV, H A kL AT i SWI, %
T et AL A 19 B LT IS MRS, 76 K A if
PLEERE L XRPBOR BRIl R 2
Wr, T MRIKG £ W AR 18 R r TR, IR
P AN [R)  w ih  AH

BRI . RN B RS 204 T i MRT
gy, BREMTIWL, T2WLFS, AIOEEL 2]
Bhnf% MRA, MRV, SWI., MRS%:; N R
W, B U MRS 25 07896 17 Fe i R4
J SRR HE AN ] e o o o B2 A Rl
1.5 BF=)L

i & B e — B A R, LA
JEERE R T T, W r & A R BUR S
Bt — P ER P, B LS 5 SR
AR S E M0 b, 38 A0 4 1T BT i 2 8k
ABE A G R A R LR A
AR —R 5 B, A B E A A R S TR i
PO I = B PR AR BT . A G == R R
F A A 5 (HER X & AR 3 i SR e AR
NIRRT RN i, BRIk
Xof A AL T B A R A S AR R A T A A
N TG E A 2 00 52 Z= 45t S e IE % i MRT
RETR AL AN A5 A (5 8., XTI EE L /NG A R
W, TRAN T RS EIR R BT, A 2T
AL LA 3 R & B I DR A T 4 TR
TENN & B 45 Jm B AL 5 T, B 6T R L
PESERC I A Sk R A, B R UL R
34 G A N L L A L R A s Rk
PERESE ) LSS HH— M el e = E R 7R )
i A R e ) 1 RS A 18%~67% 5 5 Z A L,
AERGIE R H (term equivalent age, TEA) i fig
MRI £ A X i K 7t ) S J8% M R 609%~92%
MRI 5 HUFE S XA 4 7 45 SR 50 fR R S A e (E
R TEE R 4, TEA B MR S5 57 ™ B A2 1)
LAY 43.8% 1€ 5 % BN AT IR IR FIE S
FiUIR MR 1E 3 5 LTE 5 % B 929% NI R B 1IEH

TEA J&5 72 L /i MRIAS: 25 i fe AEmF ], w]
TPAk M 8 22 3 A N 8 I B A T 1

[51-57]
b

WA 273 2 0 T A AR 2 I G 19 32 JE I A7 1 K
i MRI A Bl T 50 - 2 i & & 80k, (H O 8L
Ao AT KU B, e PR S R DR L BR T KL
TIWI, T2WI, ETyREGKE RS (diffusion tensor
imaging, DTI) (14 [ 5P 70 Edabn 5 HERs 1 AR B2
FLAEARSE, TEA I 25 1) 5P 70 B -5 22 R e 1
JEARDCHE RAF, ARt A Bk 8 22 i
SWIXS PRI H kRO BAT Pedhe, dw e

R — SRR rhURE U MRTZM AR LY
R B o H AT JC RS s 1R 1 S
i P A b P MRT R 34— 20 3 v X TS 1Y 13
DSCRE . AAP S58 BET 8 G T 7 LI 2 ARG A7
R AR HE TS 150 MRT 20 A L3052 2= LG 43 475
WA, EXF T RRE /N T 30 L,
A 7E TEA N AE 5 88L& 7853 130 5 4T 1 Uik
MRI V- 45 PFAfi il & & A 4 003 17 00 o 4R,
Inder &¢ ™ I AAP AR AE R BR M, HT e
B BE R R O B R, o LR R
iz kEm THmle; JFH, B LRAEEH
IR P 1 3 0 BRLOIR ) et A f8E T AR 5 1 Al
£y ZE T

EAT, 5L W0 DA R 55 1% 5 i fi
FEOR T, 2 G P O A A 45 403 0 AR A
3 I TR AT P MRT E — 25 B B 0 P I
VEAL A RERE . I R F AR o 0T i e 7
AR ISR R IL (<28 ) AR AR
REIJL (A< 000 g) 7ETEA BT 1 Uik
MRIFH, AT A 7 R 03 RS 4 TAG

LRI AR DU MRIYA B L
LR A 0 O A A L, 24 R 7 O A
U3 Hhs P I A5 38 I (84T LA MRT E— 25 B
R BRSO B PPAR R L HE R BORA
XT3 Ak O A A L S A R L (i <28
Ji) FEEARH AR E L (AR EE <1 000 g) A
TETEA BT 1S MRS, 3647 4 3 R
Di RS A PEAl, KA P S AL S TIWEL T2WI,
SWI, nJif DTI.
1.6 FEXRMOBER B ERIMNER S & S0 ik
FRTTRIRET L

JE R U MR 28T A2 LI S WL S KAk
B, AR KA e LS A5 A7 A
SRBIEE L W 8 LTE S KA e AR
4 A MR BV DL G 11 5 % 8 AN s, AR a3 LR
Jei H BB AN A s e [ AN 4G 2R s
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AR ST G MIRT A Ay BEAR e 300000 & 2% 1 g R i
WEIILMAERGEH)E ', EREENZ, Mk
MRI 7 i JS At 2 X 1 22 0 75 245 Jmy ) S0 A% RE AT
TRNEAGIAORE s BAT, KT AR
LR AT H AT WU MRIPPAL # A 4, S5
OIEEh N e BILH TR A LT
TG0, ARAAAE 50 1A 28 2R GERE IR AR R 50
I P SR P e S5 JB S IfL N S I
85) 1B LEGHE— D E T UK MRTDFA

IRANERT %4 (extra-corporeal membrane oxy -
genation, ECMO) JZIRY7 8T A4 L™ 5 Al 3l 1 i g/
O REBR R B Je T-Be o Bk L T & & i A il
B, HZ ECMORITIHTE ) LI E R G L0E K A
AT, A% BB RN, 13% 3 BEB
', BEUFRE AN, X EILEIIEE .
PR 23 [] F AR S A2 T g DA L I = 48 7
XA ECMORYT L 08 AE L, fuis MRTAE % 30 i fik
L g T 1 1 I RIASEBE T

AR, LM M E 4L (continuous blood
purification, CBP) T WA B A= JL 2V B 451473 1 B
LAY TB . BT CBPIRYT I RIAK, JFER 45T
BEF I SRR, W05 R A U H I T B
LG RGFIRAE . H R MRI 5 ECMO 1 CBP #& 45 AN
s, ARG MRI A TS BT ™

LRILPUS . MEBEFAEREOIR . A
ECMO 5 CBP &7 52 1937 A= LA AR g 1 i 468 493 X
5, ORI MRIAH T HAh 2 R 5 R . Bk
P MRIE SRR YT 45 AU TS R E i, e MR A
U MRLZS R 455 #2275 BT 16 DLk E B
AN
1.7 Hfthaifss )l

XF T IR LR MAE A L, U R AR AT
FOKOP R e i A LB 7 N HEAT I MRT
for g DIPPAS TfS o 2 PERRZE R Bl i LR (1-3
JAA) FETIWT_EXUNE FBR {5, DWIEAE
fF 5l R (5. 1BEIRLT R s, R AZ B
TE T2WI XU LR R X Rt (55 . A 2 ki
TIWI F 5 5 {55 X Rz DR J5 R WL T2WT i
5%, WIRTUGE RIEF, RZARBUSAR 7,

A LAV b o 7 A L b i L i AR AR
WE, KRZH—o Ve, AR fik 20 2% 25
SRR ORI, AREIR A T AR LS AR
KA A 22 R G BE ™, A B I SR Bk
DU A5 B R P MR LA e LU AR i 1 7™

[68]
o

PR R 5 i A Xl 2R G TS R A T A
7, JFH, X FRE™EARMEEEIL, 5
MRI S F AR B T2 5 HE 25 HA i K2 W i
5™ XFFmEAR L, LSRR E R
GRE IR A WS AR LA D BEFE AT A G MRT AS 2 o
BT LAV AR G 153 47 14 7 468 DX TR I g e, ™
A BRI T TR X,
SHEW (3~7d W) AN EEEKRR, 7EDWI 2
S, TIWIEKGES, T2WI EE&ES, MRS

D 78 DX S LR I U T WA L 1 T N- £ TR 4% =
PR U R AR 5 P 300 71 A MURT - 41 0 35 725 &b 52
%gf‘ﬁ [79'O

20 fi 5 e P s A R S, DR s R A
AN AR AR TR AR AAT IR, BCREDTRIAT . IR
SARITE L ARV, e iR S A oL E e
SRV 24 R R A BB 22 K el
FAAE 6~12 1 A s S M =8 I T e, &
Pk MRURE A, A7 B TS5 ARG 551 o

BZ, MRIZMBERE, ZMrPslaeseit 4=
RESAGFI D REAR B, X T 5 3 e A& JL B0 M 00 A
ik BIFH A E EEME, MESOREL,
TN PRIE TS LR BOR B2

2 FHEJLARMRIGEEZNZEEE

2.1
HER)

M T MRIKE A FERT 804, H& T & TEUK
R, A LCHE R LR IR JE o &
B T MRIUKE A 2577 AR E RS, I g E
B LT S AR AR L, LR T RESR HR R M it
H HirE A R 7 ik R i -2 | fek . HEE,
{E R MR AT B ™, il MRTAS: 2 7 W AS: & 1 s
6] Sk AN B, iR A LE TR E o Bl A KA,
An i s i) L Sk B AE — 2 ¥ BN I AR A A4 R
SR AR L MRTAG A S i Hp i T B0

HAl, 27087 1Rk 10% K &5
e (25~75 mgtkg) BILPA T S 2R T LU 2 B S
(5 mg/kg) BLFFRAS T 56 BUHT A= JL ik MRT A £x .
KA K, & T MRIX FHFER 4K
PR AE, (HEEFRRE PSR AS i 0, R T
- B K LN T AT A 2, AR
WEARG RS, XA L, TR
JL, WP R & B AN B, BEL T RERG g

BILREMAS (KRB FEEREGEZE
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BHERRES, 3% LU L A4 RIS A ) (5
AT REAE TRV TE B P 28 BRIk ™0 R T 2247 i
MRI A () B LR U, ARG A 25 A KT RE i AL
W, AN R AT e FHREA T, D R Al
Mo EWANA DT IESE R . KB A L
TS A, HIEHEEREME | LA [ E AR
. B B4 Oy UG AT A [ SRR AR T 58 RS
A XA BIEIL, 22T AR EER S T
DLSE ROR 2 T T AR ER AT, BEER AT AR R, inE
A EAL . — e By e 2240 B U A
(BFFWEE: 7%~8%, HEFFREE: 1.5%~2%) #H1T
TR BE B, ZO AR S P, IR AR
P, BB A RO IF & T R
I EFERE 5 ERbEA RIFEr M, BRG 0 HGE
WAL SUbE & 7 Ol BRI L SR R R A
LI BT E (1.0~2.0 pgke) i75FHEIR, Kt
PR A (. 04%~2%) R ERA
B, SCR R, (HFh s AR e R A EE
Be A& T TR B ER R B P C, PR RRBERL & B} 2 0
1Ak

2% [ AN A )L MRLE I HE R BRI ', 68T
AILFWEIE, P AR ARE, W)= E
EZ, SNZHESBEEREE, BERNEBRELAR
B BE 0 B AR BRI DU RS S, F
SR B A s A, AR HRE . R
FACE:, E—P s 2 MR E 3. KAy ot 72
oS AN R, e, AR, T
SRACTE VAL, BRI 2 A4S BT ol £ 0
T, AN BRI L 25 N AR A RS LR kR 1A

LR IR B A LU MRS 25 0 S 2 3
ARG A, HEREME | LA [ A
57 A B AR FARIEAR T 58 A2, Rl hE
W EEERRA A XA RE L, 22 TR
BRSOl DL S8 R A I T AR, AR R,
SRACE AL, NS AT R AN AR
S REERTRE M EERR, BARLRLRTE . K
ok BEITTPOATERE
22 KMESEFREBENNEERAREEE

[Al MR £ £ %5 N A 55, MR KA 4 X 4% 2
UER LA DR RS . &R SRS
T, AT 5 A SR L E A A
BILTA X AR UE, HrA St & . (Uae ok
HoAth W) S XA BEHE A MR % . MR A6 25 Al AH X 25 =
TE A 17 1 F ul A AR S R R AR L, BN

WP BT 45 . RO R A L 7 B TR B AL I
JAAF o BEH MR ACA PR SRR EoR IS, A
XA SAIE T S

xR A R P R A I, FRATZ7E AAP
JUE R AT AR R Y SRt U e L
UFREILIRIA A AR DR, PRUEH AR
AR IR AR, A M o Y T 22 107 3hE S 2
5%, AREKICE R AT e I B i I IR L 1 DARE
Pty , PR, 2014 URHEESURBER
PR RIS LR oL, R LAE E R LR A
i BOH E ALK 12 AR 2 40 IR B 1)
SEIe A IBELOE ] | Mt PR 5 SR RS ME
UL, SERDZAR A, R TARIAR B ARG AL
KA S8 UG L B M E N ETIMES, WEEF
Mo pt R R, RS LA AR, RS
JLSE 2B Ia T Al iz g A L bs

L7 LD P P A A R, R 2 R
RV E K p S Gl i =8 D1 o 3 Y AR VARS [ :
RS e K £, 5 (8 B L A A £ S L
BEIFIE] o B AHAD A E AR LA A i AR T A
(R DA% S N RTS8 SR (O Y ELE /R IE DR Y EinT
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