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Abstract

Neuroblastoma (NB) is one of the most common solid malignancies in children, and its prognosis
varies considerably among individual patients. Therefore, accurately predicting the long-term out-
comes of NB children before treatment implementation is crucial for formulating individualized
therapeutic regimens. The literature has conducted in-depth research on various factors influenc-
ing NB treatment efficacy. However, given the complexity of the biological characteristics of malig-
nant tumors, studying individual or a few features in isolation is insufficient to fully reflect the risk
profile of NB and the effectiveness of treatment. In recent years, radiomics, as an emerging medical
image analysis technique, has provided new insights into tumor diagnosis, treatment, and progno-
sis by extracting large numbers of quantitative features from medical images. This article provides
areview of research progress over the past five years concerning prognostic assessment in NB and
the application of radiomics in NB diagnosis.
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1. 51§

22 BE4H I8 (Neuroblastoma, NB) /2 J L I Ji] b5 8 I IR Pl A S A Jigg o 438 ) L B I8 1Y) 6%~10% K%
JUEE AL R ZE T 91 1) 10%~15% [1], BEAGFRA “ILERAEZ £, JB T B IR m . TilfE 22 i i
. RIE, AERRIR NB ) LIAEY R ZOTA R T TG BREE,  HHOC R BMAIRTT 7 I
B, DARTH AR

AR TR B, NB R BRI RAHIE R 2 br & ol 7 — e F2 R BTN B LTS . ARG YT 77 SR 1
AR T R [2]. BEE AT HED, S NB BJLM TS OB SGE, HEEE NB B LIS IR
SR, HAET-F AT s 50% 4 44 [3] .

TR 2L 2R B M U, A R B 2 T MBS AR MR P R UK & e BERAE, TR AR T RFALE
SUERHESE, FH LTI 7 RN TG S5 . DA ER, FABUAHZRES NB IR TS f7A 76K
B[4]. ASCINZERRIT 5 4E5k NB TG PG R 2H 241 NB 12 i S 0t 7032

2. NB HIIEFRYF =
2.1 RITRF

NB Z4F K T4hJLHEIE Mg, RIE 0~14 5 )LEd, HAWFLAEELAD 8.8 4, TifE 15~19
GHEDEP NIRRT E A H 0.8 #i[5]. NB IH T #ZIE4H, 1242 5% FIREER A B E /5
MRE, HEREAEFEER G TREESMN, 7T B ERAEMIAI[6], AESH. M. 15
O IR AT . FIWAFSLT, TR T A, Hai Z B AL [7]. NB B
VIR SEAT I B, B AR E AR RIS R 35 T e R AR . BRI S AT 5 B 4 REAN L S i R AR I
PR B B AT AR RS o H LA SCEER RAR W ) TRK. ALK. NMYC 1l MYCN %5[8]-[11].
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2.2. NB HJiZHT

HAT, NB B2 W OB SR, TR A 22 5 LR A S D A R e, LA
FIEWIPA A RERZ G —FaiE, IRIRSERATIEAWHEIT M 5E 3 . NB 2 W) A SO0 BE 22 A & 9 BE A, 75
LA LR ERE B A SR RIS AT L35 PG [12]. F AT E P94 EF i RS Wibs i an F -
@© JHHAIUERFIZ A NB: @ BHERTEEFRIRKINB 4i: @ 24h JRE & kIR A 2 T+
ws @ PR A ROR BRI R MAAEME, RIS, PSSR IANRHIE[13]. AR E R rEOR AT
s ECYIFR AR, R A2 H AR 2 /D P T,

2.3. NB MR R4

LR FUUESE, NB L5 5 RAT 75 T ) BA m R FVE[14] [15] X AR B IR T RGO
R R R I EE R, WP REntk, SEHEIEARITAZEEER, BOIE 72 7 XEEE[16]. 25,
T JE B A hR S RS HE TN NB UG . A, IS T I8 fa dh & Lo B AR . S Bt
& MRS T etk KR DNA BALZE T SE MR, UG s i2 WA KU oAl e
[171.

[, R NB 7 FROCFERUSRE R, TA, BRAY. THRIGT AT ELS AN &
BN SSRGS 17720 B AR X R SE B LA TR A A7 R ORI 100% [18] [19].
ERIA, NBEILHUG S0 A e 50 8L ETHG IR TR BB, 1) — 2 ap
i ZRGGRBGAIT, SR REAVEE[20]. BEAL, TR R, KA NB R 2R o,
B AR EE WM TREBH[21] [22]. HL 2605 MBI ERR RN 22702 - M B4R 5L
(MK N FUGEH e S, (EE 5 57 o 1 3 S5O i PR 22 24 1) £ B S IR AT L Bkl [23] o

3. IIGFRIEFRFNSCIE EIHR7T NB /g B AL
3.1. NB WlmR 5T HAS &Y

T, NB TS T = AR IR 73 B S WidE e R BRZH 2% . e FH 0 2R R Gof04E Shimada
A3 e 2 BEGT 98 43 21 2 5 (International Neuroblastoma Staging System, INSS)A [ roffi 2 B 41 A Ja
KU 2H 7> 1 % 4 (International Neuroblastoma Risk Group Staging System, INRGSS) [24] [25]. 95 41 ¥EA%
AMEZE S, [HER)LE R HME 4L (Children’s Oncology Group, COG)HIlE T IGTT R RG22 2 R SE, % R G4
Bl ARA > FHRAE, FInsEES2H (<18 AN H 5>18 M H). INRGSS 70 #H(LL/L2IMIMS) ZHZ12E0r 2. i
SRR . DNA f51. 11g RS MYCN § 8RS AR 5531), B EE D IRE. K.+
Al KR DU 2H[26]. o325 EOWL R B WIRDLEE L, X TR TT SR S oAl KUK 20 B 22 SR, A
G BB AR AFLEAS R« [F]— XUBS 2E PN s S J0 2 1 6 5 BUhRE AL BT TR VR 7 A 2 B BE YR 97 U
UEAh, HRANZWOAMCAR I B E TRk, HE R MR 5 BRI R 1 [27]. Bk, SRITEZ
B RIS AH O R TR A XU 73 J2 BB 9T 75 S8l e B R B L,

32. ENBHEHEXHNEMBRESR

il R W41, T8 2 fE RS R ER TSRO I S TR R [28]. Biltn, &y S = S 8 (Un KT Bk
HEA ML TOR RV EFE(NSE) . FLER I ZABE(LDH) JRILZSI AR = 4) « 733 BAFAE (W1 MYCN
JEIED Y4 . 1p36 et iR o) LU M BB ZRES, BT A TIPS VR T ROV K U [29]-[33]. S1£ 4t
PRAGARARAL, X LA (5 BILFMI R T NB UG VRl I F AT, A BT PR A SE A b S XU 55
P, BEMHE G EIGIT TS AR, BIAEA RS 5 RS PG R SRR, R NB I LR i, e L
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A HESY J= 55 T T T I KBk [34] [35] U TR VR AR GEUS A7 BRIG I RSB FP R IR )T 3880
T I BN RSB A D W i, MYCN I BERIE = UG A R EIFR &, (HAXULT 40%~50%H) Fi e
BOL[36]. VR mifE ) LIFAEIE MYCN kil, RUBUATREM M AREE il 2 12)Tf oK, BHTHEL
PG T B ARG HE S RIS, 18 A AT, AWM SRTHEE BRI 16 T BITER] -

4. MGHAEE NB Fa PR A
4.1 MSHAFRTILMERMRHEN

R T A Al A A A M PR (A BT ] o TR 2 5 (radiomics) fE y — R AR APEROR, fEIE 12
W 5 TG PR T B AR IR S, 2 T AT O UE S B iR 8 S B SRR B [37] -

JBUR AR et T TR, B2 R Fe e o AR AL, i3 el Bl 70 gk B 0w
ST MR EC AR B A5 2 [38] [39] o H HARE T HETHR S SR AT (T 5 bk, (R AR lAR . el
L3[40 XLLBIH T E G S 7 R TS PGSR O 1B, A8 NB R BEEE ML AL
R T HIG . HAT, S0 7T DR A 22 N T NB BFFERI BRI /T

4.2. 18F-FDG PET/CT Mgt 4 NB IR F

1E L7 R 5 Z 33 5% R (positron emission tomography, PET)FH IE B A% ZoRiE IS4, Al i s
S5RUNEFEE B . IR EH RS 18 % - M5 5 %) ¥ (L8F-fluorodeoxyglucose, 18F-FDG)fg &t 7w i j
RS TE, BT NB ¥ 2 ARG B 6 7 4

WL, #£T 18F-FDG PET/CT FECH 20 2 Tl s 52 & UK [41] [42]. 140, — TN 84 fil
e NB SBEMHIT, 456G RS S U 4 F A R TR, 2 7R H S A R B A T s
RE 7T S X 43 FE[43] o SRR Ak i fE, A ONTR T 5/E NB B8 @ R B IR R IR R LR . &
RN, PETICT AR S, HAHU/NG G/ E R IR [44], HT 2 hFm H.

4.3. MRI HSHAZ1E NB R

HE T B BARER, MRI B (R SEATBCALE Sy 5 RUTEARA R %, 76 ) L3S T e g 1T
A, ST, F T4 NB U AEBR AR CT I PET/CT B, BEXE MRI AU Sctitie

Wang H % A[4STF SR, T2WI MU AL ES: A HTS 400, 7T NB S5 45 28 KPR
Zo VMM 0 S BRI 177 . MIRL E VPRSI, A0 B8 (0 R BB AL L SR AE AL B )
JrTRAT RS, FLTCRS AR, T NB U0 B M 2461, SLR IR IECE TR M, 1
B, HHIRE BULRIR AR (E — 5 ik,

4.4, CT MSHAS#E NB aIR

CT /& NB 297 it LB F B, nIvH b R R . R 2B L, A FARBH AR
P[47]. M98 CT AMUBE R IR IUNAL, EReFMRE A B Kb, Mt R SR BES-ICR, NERIF
FARIBME SR, 78 NB 297 a2 2 [28] [29].

7 B2 ST MERA X 73 NB (1975 373 BU I 288 T I HkiR,  Wang H 25 A [48]7E A AT A 58 Hh R 297 44
BH ) CT WG BT WU L2 0T R R AR, WF T R BLAE VIR, CT 8 g U 2 2 AR 7R g 28
TTHF(AUC)IAF] 7 0.851, FEMIELH A, M HERALR) AUC IAF] T 0.816. Zhao L [49]5F A [ 7t [H]
FERBE, CT JBURZH 0 225 TN NB 5 B WV 78 () S A HERF 2520 80.8%, AARILH CT U 422 40 AT iR
HTEX 7> NB JR 34 8477 TH (1) R 4F 12 Wi g
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TR, PRI

=

MYCN # HE7EXT NB &35 1) e f& MV AH HEAT 70 207 TR #5568, Wang H 25 A [S0]HIBF 7t 49N
78 R, KT AR S I R R AR 4G A A AL DL LR NB 85 MYCN R (43, 5 5k
(R R AR AR AR B, T I8 2 22 R A A0 A 1 R DAL 35 (180 W PR TBU 2H 27 1) 4 P il s L B 2 1) Tt A2 e (U1 2
BAKI ) AUC: 0.95 vs. 0.82, MIHRFAFIH AUC: 0.91vs. 0.70). Mt4h, FEFHEE CT BBUS 2% 8o iR
Al fE NB BT, IR BE IR i fa i (] S A b 78 B R AR b £ [51]

TE 5 — TR O 7S, Zhang Y Z5E[52]40N 289 Bl )L, FIH 17 ANE5E CT U 2 22 R F A
A, HANLEEIZR(AUC = 0.87). iR (AUC = 0.83) K& AR I6IE(AUC = 0.84)BAFI H i) AUC B ¥ s T3
fity 0o} EEABEARY

Liu G [41% N4 & WLas 2 ST BRI 4H 25 AE, o] S8 A R 248 5 TR AR 1ME R, R CT i
S ZETE NB PGSVl % 1. ST CT R MR A e, HBU 4240 506 NB 250 2,

ZE BRI, RO B SRS T, MR T ARG TTE, CT JSUR2H 2 0] DU AN i it
175387, AR IR T sk SR B R BRI I, T 4 e i Mo R e B, JF s v ENUR R
RS BT SRR, 800 T AN ME R sgm, & 7 RS A mT S G, 38 0] DRI 4347 i
JAMTEA . . SUREZ /N EERRHE, $RO8E 35 WS A OUE B DL LA, A a4
PEANRA T TG VAL . (SRR, NSO 42 B AR AT DUR IS AR R E S5 10U IOAE OGP, SR 3
JE W AE AR ATE R, DR A R EIRR WL, T EMERRA KBS, I
BB, TEREAREAMRIENT, BN R e PG K, L ER s LRz e, sk
—BE ST IRIMLAS 5 ) SR AT R ME USR5l PR 125 A 0] 235 SR () B AN 22

5 WiRSRE

NB (67 AR PF-At 2 AT TE A B IR SR S R A R B P v DL AT R AL AR, LA
TG TN T E AL R R . 2RI 5I N NB TS B Fe 3R i 1A B Ae, JEBLL T [ 1)
SR S HAT, FT CT. MRI K PET/CT HIBUN 4220 5t CAE NB USRS &2 R . 281, 1Fv5e
BT TR, T 28 2t s S P 9 L R BR o R B 22 1 90 o R R PR AR (s A AR AL . B2 T fi
etk &2 o IRiE), ASRTHHIRRSEIIME . Ak, BEHBONA 250K MEL ALREER S, il
AR AL, AR AR NB AR R AU, AT $- T P 1, IF AL L2 ST Sk
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