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[(WE] B®: BRIJILEANFEDFEEPEER 40 ( medulloblastoma, MB ) B4R A% ( magnetic resonance
imaging, MRI) $#fiE25. Fik: WEHF S EFARERBFERGAIELFISSHIMB, #e5rF R ILadl . S4Bl
TEARFTURNATMREEH . S8R MRIS VR EOMAUSAZ ( diffusion-weighted imaging, DWI) #a2r, A4 A MRIAYEAAE
%, [EE T B AS A BRI R 8L (apparent diffusion coefficient, ADC) , {4tk KADCIH ( ADCmax ) . %
/NADCAE (ADCmin ) . “F¥ADC{H ( ADCmean ) KrADC ( ADClmean/ADC2mean ) ({25540, &R, Mlrk A E . 1
SRR KM, KA R ADCmaxZE F A G S (P<<0.05) o HH1100.0%Group 3%1#186.4%[Group 45141
THZIX, Mi4L1%MWNTAEGL T/ MiEER, P=0.010; FEsibRIMIr= I, Group 48UH127.3% el L fbAr oS, T
AR ZHHSHHAY (76.5% ) M Group 374! (88.9% ) WX, P=0.004; [FIH:, SHHIYH FERE BB 9 JE K b,
M Group 3% FIGroup 471 % JCE A2 AR B /K I, P=0.024; f5c KAR /R WNTHLE 5 L HABF AL/ s ADCmax, ADCmean
ADCmin2rADC, HA7ADCmax2% 54 561235 L (P<0.05) , WNTEIADCmaxizk, 7 (1.181£0.572) x 10° mm?s,
SHHEIf/IN, H (0.678+0.094) x 10° mm¥/s, Z5¥: MR E M IesR I )7 A% L EMBAS T WA (T4 EEAME, 1
i gea PR JE A ek L SRR — 2 I, ADCmax /A # A 4.
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[ Abstract | Objective: To explore the differences in magnetic resonance imaging (MRI) features of children with different

molecular subtypes of medulloblastoma (MB). Methods: A retrospective analysis of 55 cases of MB confirmed by surgery
wascarriecl, and patients were divided into four groups according to molecular subtypes. Children in each group underwent MRI
plain scan, enhancement MRI and diffusion-weighted imaging (DWI) within one week before surgery. The basic signs of MRI of the
lesion were compared and analyzed, and the apparent diffusion coefficient (ADC) measured of each molecular subtype, including
the maximum ADC (ADCmax), the minimum ADC (ADCmin), and the average ADC (ADCmean) and rADC (ADClmean/
ADC2mean) wrer analyzed. Results: There were statistically significant differences in tumor location, enhancement manifestation,
peritumoral edema, maximum diameter and ADCmax (P<<0.05). Among them, 100.0% of Group 3 and 86.4% of Group 4 were
located in the midline area, while 41.1% of WNT were located in the cerebellar hemisphere, P=0.010. In terms of tumor enhancement
manifestation, 27.3% of Group 4 had mild or no enhancement, and the vast majority of SHH (76.5%) and Group 3 (88.9%) showed
obvious enhancement, P=0.004; similarly, SHH often accompanied by mild or obvious peritumoral edema, while Group 3 and Group
4 often accompanied by absent or mild peritumoral edema, P=0.024; the largest diameter showed that WNT was usually smaller than
other subtypes; and ADCmax, ADCmean, ADCmin and rADC were compared, only ADCmax had statistical difference (P<<0.05).
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WNT ADCmax was the largest, which was (1.181 +0.572) x 107 mm’/s, and SHH was the smallest, which was (0.678 + 0.094) x

10 * mm?s. Conclusion: Tumor location and enhanced manifestation are of great value in predicting the molecular subtypes of MB

in children. The peritumoral edema and maximum diameter of the tumor have certain auxiliary value. The value of ADCmax is still

controversial.

[ Key words ] Medulloblastoma; Molecular subtype; Magnetic resonance imaging; Diffusion-weighted imaging

BEREA0 M ( medulloblastoma, MB) 2 JL
T WL O /NI R RG P RE ) LEE X
P2 RGO I 15%~25%, W& T )5 s,
WARAL/NREER . s K, R T
H2H 20 ( World Health Organization, WHO ) ¥
HA53 RNV, WHORE MBI FRAF I 43l 248
WORIMB . KAHME/ RIS RIMB | IR £F 21 A /2577
RIMBFIMBHE V2457155 BEE - EFBORM)
Pk e, FIZEERIEA, 20 H Sy
Ak oy, A FEWNTAY . SHHA . Group
37 K Group 4% ) 4Rk 4TI AL ER A R A 14
RIS AL AR AR, DR IR R B ,
XTEMBAR 5 5 BING YT 7 2 e L A7 45 B2
e,

AHIF SR 01 JB 28 T AR I s B2 A A iE SE A MB
My RBJLGERE, 28Rl U5 A L A I 43+ 43
RS, BAF G AR SSHIMB LA A A IR
W, IR IR AU R L had, il
B R B LR G IR Bk . LR g
( magnetic resonance imaging, MRI ) $¢fiE,
EYREONMAURE (diffusion-weighted imaging,
DWI) S8, I IRIFgE, K3 TMRIE
TEFWMIMB 3 R IL 24 R, DABIR T il
IRIGYT 7 58 0 VR S T I A o

1 BORA %

1.1 —RER

WeHE20174F5 H—20204F5 A FifEAci Kok s
= e B T B A I Bt 48 TR 5 9 B 2 R A IE SE 1)
MBEJLSSHI, Hrp B EE L3261 (58.2% )
ZPERIL236) (41.8% ) , FiR1~13%, FI4E
1 (5.44 +£3.19) % o AR L RS I $i 254 5 5467
AEV TR MB B W44 . A ABRIE

IE<18%; KA FIARILEZALATHOGRIT; BLE
Kidr, ARFIRIST 4 MATAREWISER A
Je e A 72 P AL, BT A LI TMRIF
1. MREE R FIDWIG Ar
1.2 XB5FH*
121 BE

K FHAA 22 Philips/ ) () Achieva/Interal 3.0 T
12 [E GE/A ] Signal HDxt 3.0 T MRIFAH#{Y,
o I 8 B Sk L PE . T A A AT MRIEFH
MRS AH , PP AT 1R AR =08
K42 ( fluid-attenuated inversion-recovery,
FLAIR ) J¥%1 [ EZH}H] (repetition time, TR)
1 800 ms, [MPEAE (echo time, TE) N
20 ms, JZ/E4 mm, JZ[HE]1 mm | ; T2-FLAIR
(TR 7 000 ms, TE 120 ms, /254 mm, JZ[E]FE
I mm) ; DWI (TR 5 000 ms, TE 70 ms, b=0.
1 000 s/mm?) . B3R FTHERT IR AL R iR
#H B (Gd-DTPA) , & #~0.1 mmol/kg, ff
e RS a T F ik qE5HEA, RN
2.0 mL/s, SRJGHES1S mLABRER K, FrAE b
I, R R SR SR 4, PSS A A
TI1-FLAIRMIE . RREELA 1LY T5% K A5
MW (0.5 mg/kg ) 755 AME, RIGDWIEIGFI
MR EG, Hlw LR .
122 #BFS>IFE

FH 2 44 TS R B O A R 60 g - I R &4
RO B R, WA A E . TIWLK
T2-FLAIR(E 48 . R, STHXEER .
R s oL . IS A L SEME s T R AR
O IR TR AR EE L S AT D WIS 5 S
R =C. Hog R K LUK i i K42 (D)
RbR e, BEAKMREEE R BREUKMN . &
JEAK R B @K X 4254 (J6: D=0 cm;
ARk 0 em<D<0.5 cm; KM
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0.5 cm<D<1.5cm; HEAKM: 1.5ecm<D) .
ST OC FRMG A S o fhy/ e L ik A
X 3Fh R BIE A e B AL X BT o A~
s (E) W5y, stk R X0 AR TCHR
b, thEEEAL . R sRE (E<0.21H A8/
sfl, 02<E<0.8yH ik, 0.8<EHWIEi%
) o XIS bR e T IEAL R LA B
2445 BRI 3E 3 R BGR B— 3, Gl S, gk
ITACHEF R, EEIZR—2
123 HERELHLE

¥ AT o F I FRIMB LS B441: WNT
. SHH#AY . Group 3#Y f2Group 4%, DWI
S AEHD XAWT T AR ik frab 2. 78
Jif 9 S DX B AL 2 IS AN % BR X (region of
interest, ROI) il i H WL VRHL R %L (apparent
diffusion coefficient, ADC) {H, % 1//-ROI¥
e —4HE5 KADCH (ADCmax ) . H/MADC
{6 (ADCmin ) J°F#ADCH ( ADCmean) ,
WOHSE YA BN 488 . i W ADC Imax .
ADCImin X ADClmean, [f]BsF £ /)N 2f Bk
i S JiT ) 1 RO TAS 21 1F 5 I 21 21 ) ADC2max
ADC2min., ADC2mean; rADC=ADCImean/
ADC2mean. RO [ 420~50 mm®*.
1.3 SritFabiE

K HISPSS 25.08 i 114 it dr, it
TERLLAX + s37R . 4rHTMB MRIFIFEIE 5 545> T
WA Z B ER, MR MRIGHIE (e B0 &
TIWILET2-FLAIRfG S 4l . ST IR
RN Z A 00 . FEHLS A . SEPE L) b S
B IR R K B AR R A R B 5 ) HR A
5o MR B K AR e 4% 43 F A Z [A]ADCmax |
ADCmean. ADCmin XrADCI#, JefTiIER
R 9 A0 7 22 ¢ YRR B, i SRR D IE A g A
HIrz55M, RHMAHNZEIT 20 (One-way
ANOVA ) AT #AF 225, R/
B &2 (least-significant difference, LSD)
AT NI LA s 47 IE SRR 7 2555 PEANRE
WAL, SR Kruskal-Wallis® K46 . P<<0.05
hEFAGE

2 4 R

21 HFIEE

R IR TERE, R A B LI PR
Ik Z3K0m . B frEARE . LY
WOR . IRk E. SSHIMBEJLH, WNTHL7{)
(12.7%) . SHHEI17f1 (30.9% ) . Group 3%!
9ffi] (16.4% ) K Group 451224 (40.0% ) , AlF
MBZF- MR A PE 22 SRR L 1

#1 556IMBREILAFILEEHI5 T

n (%)
Gy F R Gk bk it
WNTA! 3(54) 4(73) 7 (12.7)
SHH#Y 12 (21.8) 5(9.1) 17 (30.9)
Group 37 6 (10.9) 3(55) 9 (16.4)
Group 471 11 (20.0) 11 (20.0) 22 (40.0)

2.2 EHMRIEFIERIN

MBAETIWILE % 555555 fET2-FLAIR

B RE MEEURAME S MRIE SRR R
MEreME, ZEAHT Bk, U Rk
HOW . AR BE YRS FREAR AR
fE, 4FPAE ST For R MBINE 1~4f R . FEA
fgEH, WNTH, SHHA . Group 3%Y X Group 4
RIMB ) e KA 08 (3.94+£1.04) |
(5.32+£1.12) . (4.82+0.54) .
(4.61+0.64) cm; 2L, RHH
KR T ZIITE, RKRERASITEEX
(P=0.005) , #F—20i# T LSDX i fe KRRy
ZEMW LR SR (£2) , MB WNT# 5SHH
K Group 3RIZE R A S22 E X, SHHALY
Group 485 A 4511245 X, MSHHA! S Group
3RVZ A 22 G B S H MR B iy
RS R (R3) , MIEALE X MBI+ A
B R E L, WNTHL | Group 3% ) Group
47 F BT IR, BT T EL R 71.4%
100.0%5286.4%, ‘547.1%SHHR 22 74 Gt it2F
X (P=0.010) .
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A FE R AR ] 431 I MB ()98 & 7K b A
JEAR, Z5A50 L (P=0.024) , Group
4 268.3% TCIE JE KM, 22.7% R 5250 JRl 7K
Jifrs Group 37 £933.3%JCIE JE /K, 55.6%52 1%
Jed ALK s 17T SHH Y DUJ B 2 b, 3 50 4y 4 B R dd
IR SRR I (53 00°h29.4%F129.4% ) o

[EAE, i B 5L R BN 5, Group
37 (88.9% ) (i FHAL, B WA TWNT

A (57.1%) . SHHAE! (76.5% ) X Group 4
A O(18.2%) , HBFENE, AEKLA
(27.3% ) FIGroup 4%IHE 55 B 42 ak o1k,

X5 HA o W RIMB IR A 7 A AN R FEAR
WHEFE Y, A5 — SRR AE (A4 bR 5 T oC
F.BEHSA . MEL% . TIWHE SRS, T2-
FLAIRSE 545 5 S g 8 A8 R E ) XFMB43+-IF
RU T oS A A5 B

B BRI ( BE, &, 5%, WNTENMB ) MRIE#
B TRk X, hZAOGH, BRI (A) KERAL (B) SR M s i Banib 73, ik WAL BUNEAS X, s 5

TR AP, C: ADCmean40.64 x 10° mm?/s.

B2 HAFG2 (2F, X, 6%, SHHEMB) MRIE(&K

JEE L A MR, SAZ0GH, HERET (A) KSERA (B) SRR S 35 W e fb =X, JFHass maEs, kR ik

fia M, C: ADCmean 50.58 x 10~ mm’/s.
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E3 HEIREEI3 ( BF, L, 2%, Group 3EMB) MRIE#

Mg T RIX, ke, BRI (A) KRN (B) S m S i Bantb Iy X, g ARRIb AR X, SR UL
BEmhaiRE L, C: ADCmean}0.63 x 10° mm?/s,

B4 #BEIFHI4 (BE, &, 4%, Group 4EMB ) MRIE#%

AL T R, TGO, HEERAETIE (A) KSERAL (B) SRt 2 VrRmes i, #i/EaT. C: ADCmean h0.36 x

10° mm?/s.

®2 MERXEZESEMBLFIEEZERMILE

PAH
Iy F A
WNTH! SHH#Y Group 37 Group 4%
WNTZY — 0.001 0.046 0.076
SHHZY 0.001 — 0.167 0.014
Group 3% 0.046 0.167 — 0.541
Group 47 0.076 0.014 0.541 —

MR fc RAR LS DA TN [ 43 B2 () B 22 FE T LL S s P<<0.05 22 S A it 738 3
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®3 EHMRIEHESMBS FIEK X R

n (%)
FEME WNT SHH Group 378 Group 44 Pl
A 0.010
LAY 5(714) 8(472) 9 (100.0) 19 (86.4)
Pt 1(143) 2(11.8) 0(0.0) 3(13.6)
AN LESES 1(143) 7 (41.1) 0(0.0) 0(0.0)
ETEHR 0.128
JeAE i/ Hia 2(28.6) 10 (58.8) 2(222) 5(227)
Fef/ 38 3(429) 1(59) 4 (44.4) 6(273)
121 2 (28.6) 6 (353) 3(333) 11 (50.0)
fi R R S A 0.477
i 7 (100.0) 13 (76.5) 8 (88.9) 17 (77.3)
e 0(0.0) 4(235) 1(111) 5(22.7)
S LK P
G 2(286) 4(235) 3(333) 15 (68.2) 0.024
L 2(28.6) 3(17.6) 5(55.6) 5(22.7)
B 2(28.6) 5(294) 0(0.0) 1(45)
CETA 1(143) 5(294) 1(11.1) 1(45)
e i 2% 0.365
Sy 2 (286) 9 (529) 2(222) 7 (31.8)
AL 5(71.4) 8 (47.1) 7(77.8) 15 (68.2)
M5 R 0.004
i 1(143) 1(59) 0(0.0) 6(273)
rhE 2(28.6) 3(17.6) 1(11.1) 12 (54.5)
CEIA 4 (57.1) 13 (76.5) 8 (88.9) 4 (18.2)
R TIR S 0.168
M5 5(71.4) 13 (76.5) 7(77.8) 20 (90.9)
SfES 2(286) 4(235) 2(222) 2(9.1)
T2 05 0.082
FE 6 (85.7) 16 (94.1) 5(55.6) 19 (86.4)
e 1(143) 1(59) 4 (444) 3(13.6)
PR 0.401

6 (85.7) 10 (58.8) 4 (444) 14 (63.6)

%
hied

o 1(143) 7(41.2) 5(55.6) 8 (36.4)
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2.3 THEEMRUFERIN

556AS [R] 43 F W A MB HR L 4 3k A7
DWIKi#r, AR5 T AIADCmax, ADCmin,
ADCmean XrADCZ[H b Bn (F£4) , A
[ F W B MBI ADCmax 2% 5 A i i 55 X

(P<0.05) , MADCmin. ADCmeanrADCZ
S (P>0.05) . MixfZSA54H
FE X BADCmax, X it—LHLSDi# T2 E M
Wb (KR5) , R B/RWNTHLE HAD 5+ 1
RIMBZE A G

*4 TEITEMB ADCHILLER

TiH WNT! SHH}Y Group 37! Group 47! FlH PlH
ADCmax/ ( x 10°mm’s™) 1.181 £ 0.572 0.678 + 0.094 0.739 £ 0.135 0.744 £ 0.143 8.540 0.000
ADCmin/ ( x 10° mm*s™) 0.529 + 0.268 0.511 £ 0.095 0.508 + 0.088 0.508 £ 0.126 0.044 0.988
ADCmean/ ( x 10" mm’s™) 0.740 + 0.201 0.590 + 0.090 0.609 + 0.104 0.612 +£0.120 2.638 0.059
rADC 1.035 £ 0.248 1.214 £ 0.206 1.174 £ 0.238 1.180 + 0.255 0.966 0.416
#5 AEITEEMBEADCMaxh) L EF A ELE
Pl
I3 TR
WNT#H! SHH#! Group 37! Group 47
WNTZHY — 0.000 0.000 0.000
SHHZY 0.000 — 0.167 0.374
Group 3% 0.000 0.520 — 0.955
Group 47 0.000 0.374 0.955 —

A5 F MBI ADCmax {54 22571, WA FHLSDUM T2 EM M LAy, P<0.05hZEFA G242 X,

MB & i BB R 28 L e g, R LT A
UL e R s BRI ERR L PS5
Frrio S5UIMBHY, B LflZ91.4 : 1.0, SHHX
Sck U AREE B FIRE, EABESEH, WNT
. SHHAY | Group 37 & Group 47445471y
& 15 Zhao% ) FliK ool %5 17 B BFFE 4
FHAT

ity T KW, RESS T RMBAYE
VR AN ASTR] 5 WNT 2R IR T i 175 00 40 i A%
1M SHHA AL I T kil 2 o R AR 40 MY ;. Group 3
A J Group 4% MB [ 21 it A V5 i AR B A o AN [
o3 RY B R A K BN AR ], R
A T LI MBA R 20 P L AR
25 AR T M AR KA B LEMB o
R TINA —E M AH: 41.7% SHHAEFMBA; T

ANIREER, HHAEE (L TFRERIX ) 25
Gt Lo ARFgEH, 100.0%[1 Group 3% Fl
86.4%MGroup 4FIMBA. THZE X, X 5AHKC
wRCTS O SRR (HEA LA TR N ik
X (C-PAX) , FEHRKIZW A Group 47,
eIV V4 BFSE A 1 T C-PAA X A WNT 2
MB, S50 FIEA—5, Wik, C-PAXK
MBJF W AME S i — 20 G SR, EPerreault
2 UL piFgE b, WNTHIMBZE 3 b4 9 4 %
B, BI/INGG RS /N i F X ( CP/CPA ) , 4K
ifi, 7EZhao%s > HYBFTE R, KREHURA KL #
WNTEIMBE % T J5 M e th &R0, FEAESE
71 4% WNTHU TR X, 1 M A= KA
b EE14.3%; WefersZs ') pafif% . WNTZH
MB/ELT- DA LuschkafL ok Ho 1 = f B IX A K
— 7 WA 1) AR A K ECP A, 55— I IH)
Je P A Z e Rt i DU) S A 22 55 O i ==
A5
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iy 488 5 e B 7 A FIAE (AR OCTE , AWFSE
BRI SR I O LK s Ak R B o b g
/A . bR A Rk, S8t
A e 72 3 i 26 35 20 R AN 8] 20 3 2 ) T
M, 76.5%SHHA! 588.9%H Group 3HIFEH K
BH B osfk, M7EGroup 48U, 2981.8%E
JER VAT st )i =0, HrbRihinyi, £4927.3%
() Group 4RI G Toomtk, BIHAbSF 41
AP B 25 (WNTAL: 14.3%; SHHA!.
5.9%; Group 3%: 0.0% ) , X 55EHTHSCkiR
ST IR 37 ™ 8 Dasguptas§ SRR 2
W1, 59% A WNTHY B 5501 Jow 1) il 28 1 o ok
fiE, WAL 57.1%, SHERMLL

ARWBGE T, AFPAS[R] 5328 B J g e KA A
INERAT A WNTHAY | Group 4% . Group 3%,
SHHZAY; J8 i LSDAY Z 59 9 LA s, WNTHY
5 SHHAY } Group 3#I2E R A5 iT2#5 L, Group
41 5Group 3MZ M ER LRI FEL; XFE
BIWNT MBI 24 500F A P AR R/ . Bk
FERFTE VO AR R K B R B AR, TASHIESE
KB, SHHEIMB 23 B 42 4wl B W K i =
B, MiGroup 3% K Group 4%IMB 3= ZE 8 A T Ek
B UR K, XTS5 R L E A )
KZ, Group 3# K Group 4% A KAEHLEIX,
[ 565 DO A = A, B I ik = AR A K A ]
DRI T 2 0 R S A P AR FE 3/ s X L5 Dasgupta
2 L0 A RIFIT 45 AR — 3K

AR KHWFFE X T BEMRIFI W52/ F Bl AEADC
(H AN J7 1, 48 T AR 42122 53 B MBI
ADCIEA B2 7 AR T KMB
X IV R (Y 4121220 0 e, ADCE Y
WA EEE L . AR AR 5>+ AIMB
FETEVRHZ SRR FE AR R, BEALZ) I ROLER TS
/N ADCmax . ADCmin} ADCmean, [A]0it
HrADC, M5 2250 M M LSD#EAT 2 5 /M # LL
B, TEARFAN, DA ADCmaxZ R A5
P12¢7E . fEReddy?s Ot Group 3/4
BrADCH i, MWNTHErADCHRAL, HA
[) S A 8] 22 S A e 22 L, $27RrADCXIMB
I3 WA PN A —E I TENE s ABF5Erh,

Group 3% 5Group 484[rADCAH;, HAVFIE
B 1.174H11.180, MWNTE)rADCH71.035,
SHHAEIfrADC A 1.214, 5 FibgER—5, BEA
FIE S, ANENERZ B rADCZE R TS ¢
X, B E B rADCHUIMB A 212 A9 M (B
AR, e E ZEIIE.

BT, A5 RN ZMRUESL A HAT
MIMB 43 R (AL, 5] A Jieb e 5 ki 1 DG R
TIWIEE&S . T2-FLAIRYF & MR ih &% K 78
s AHE BEMBRYAFRFRE, A F] T 2wl
JLEMBAR RISz (B2 67, DTSR
SRR M A e e 2 W,

gi b, AW, MR E R b e e Y
J7 A JLEMB B P H A S EE, 1 R
KA. I BRI BAT — 2 B R B (. (AR
&, X TADCIEZEGAMENFESRIL, 75
g, AESALE] A ADCmax 2 54 G124
=, UEBHADCmax %) il MB [ 43 A A —
B, AHARFREN A O SR A 0 SRRz A e
[FEF, IROLEHUAZIR, JoikAQFR#EAME, Br
PAADCmax B MMEAFAE— & Jm IR, Fa ik —2 4R
5o [RIEE, ARBFFEAN, rADCIEANRE X 34505
TWHR, JiifEReddy% " FRrADCIE ] LAIX 43
AR, XS 2R R — Y

(& % X Bkl
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