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Abstract

Objective: To investigate the risk factors for recurrence in glioblastoma (GBM) patients after stand-
ard treatment by incorporating imaging signs. Methods: A retrospective analysis was conducted on
113 GBM patients who received standard treatment at our hospital from October 2017 to December
2023.Based on follow-up results, patients were divided into a disease progression group (DP group,
n = 60) and a stable disease group (SD group, n = 53). Clinical baseline data, pathological molecular
features (IDH mutation status, MGMT promoter methylation status, Ki-67 positivity rate), and pre-
operative MRI imaging signs (tumor location, diameter, enhancement patterns, etc.) were collected.
Univariate and multivariate logistic regression analyses were performed to identify risk factors as-
sociated with tumor recurrence. Results: Univariate analysis showed that total follow-up time (OR
= 0.93, P < 0.001), IDH mutation status (OR = 0.37, P = 0.023), MGMT promoter methylation (OR =
3.56, P = 0.001), and meningeal invasion (OR = 1.92, P = 0.008) were significantly associated with
disease progression. Multivariate analysis further confirmed that MGMT unmethylation (OR = 3.40,
P = 0.004) and meningeal invasion (OR = 2.10, P = 0.005) were independent risk factors. Regarding
imaging signs, the DP group had a higher proportion of temporal lobe involvement (43.3% vs.
24.5%, P = 0.031) and more frequent ring enhancement (63.3% vs. 43.4%, P = 0.014). Conclusion:
MGMT unmethylation, meningeal invasion, and temporal lobe localization are independent risk fac-
tors for GBM recurrence, while long-term follow-up may effectively monitor progression. The inte-
gration of clinical, molecular, and imaging signs can optimize recurrence risk assessment and pro-
vide a basis for individualized treatment.

Keywords

Glioblastoma, Recurrence, Imaging Signs, Risk Factors

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 518

JB2 7 BF 24 96 (Glioblastoma, GBM ) il N i WL ) FHAR #4828 45 JE R P Ik b g, gtk 57 T A 2H 21
(World Health Organization, WHO)JH25 0 IV R0, HlRIRFHE Rz 28k, BERFSATEZE, T
AR <10%[1]. HHTInAKZ KA Stupp AaEinsT 7%, EIBLFARONERINZE ST, SRR
T 24 VIR IR, AR [R5 4k 97 (chemoradiotherapy, CRT), BT 6 & B Sk fiedbyr, 4kDL 6 )
WA B I BT [2] . T BB E A AWK R 146 N, ESZER T BhR F5 E A 2
P, MR R AR . EEERE GBM B = BEAR 28, s 20 f mI IR 48 2 4 A I A ] ] ] st i)
RIEWWAL, MHFARVIBRIGHE. EERA “RIEEZ2VIR7 . 5k, BN E
KIARIF[3]. Fob, BRI, 06-F 3 LIS -DNA F3E 4 [l (06-methylguanine-DNA methyltrans-
ferase, MGMT) & 5 1 B JL Ak A1 B 47452 R B AL (isocitrate dehydrogenase, IDH)ZEARIRAS & B % () GBM T
Ja AEIT AR AR[4] [5]. MGMT JE2h ¥ H 510 52 DNA (B L MGMT FRIATTER, A 3 56 frkosg it e
o3, o s SE Wk i (temozolomide, TMZ) U YE . T IDH RAR @ AR W =9 2-F 3 % — R (a-
Hydroxyglutaric acid, 2-HG)1% 5 4 £ [KI 2 DNA i H B4k, #E 2 MGMT J& 2+ FHEEIRAS[6]. 2R |,
MGMT HEALT] IDH B AR GBM B TMZ [N FEAE, FiJEnlResidf. LMERIR ZH0 7T R AT
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GBM SR WS AENLHIAT 5T, (B BN, X 2K GBM KIIZKMEA TR . Bk, ARHFFEEE %
BAER, BAERS GBM ERMRIERF R, PMERARLE DT GBM & B AR 1% 2210 I
iNR KSR S

2. MREFHE
2.1. RMR

BEEX 2017 4F 10 H & 2023 4 12 Hhie T AR HAT b dEG 7 (0 ot BF 20 fiwdgg F8 3 4L 164 1], fR 4 an
NARE SCHEBRARE, HEBR 51 AT & KA ESE, BN 113 Wl P& 225 5 b U B i kb
TG K R A R B 184 58 43 A5 i3 (disease progression, DP)ZH 60 45 Fl 7 £ +E (stable disease, SD)ZH
53 .

2.2. IEEVHRIE

INNPRE: 1) FARJE IS WO BRI s 2) FAR R IR IS D) B BB e AT AL BT s 3) 3%
BLBBEVIN MR T AT 6 AN, HArA BV A& e B 5E MRIFFAIH 4.

HEBRARIE: 1) A7 BEUE SK AR S 5 T8 A Ja ik e D v R 0 I SR B 4k GBM; 2) S MR
LAV AT S TSN R SRR A 3) BEYT MRI SR B A 52 Bl Bk Ak

23. A&

2.3.1. ZERAER

T8I 5 B L TR B R G5 A RS AITE (5 £ S (picture archiving and communication system, PACS)Ys 5
Frfa B3 il R 28 £ Al DICOM (Digital Imaging and Communications in Medicine) 5% 0 1A% 22 50
BEL AR 045 B TARRS L M FRE B R B RO B B 45 R AN T IDH RARE, MGMT
HEAIRASH Ki-67 BHPERR) . B S HIPMGEAIR S . SREVIIN A4, SeR80R afa g B8 AL
AR AIBE U A EAE, B0 MRI BUR . XA B RET MRI BUREAT V-, 10k BRE R A
i PR Or B (BRI R AL A S A, i, REr, T, s, ) MR SE(RRIZ R,
>2 Wbt RISN 22 A gmkt) s IR EAR (e S KRR TR R B K AR) s IR AL s AR AE (VR BEIR, FRTR
sEAk)s R ER R (S, MR, BEILME): RTEA RGN, MR TR S

2.3.2. ¥pAERRAL

ARV ARHER, B E L DN E SR 350 DP 4. 1) i i oK 3l B4R (10 SR AR5 Bk 28 7K
I >25%; 2) SELEREVI IR A B BRI M AR 3) PR TS IRIR A S . k2,
BH SR BV 2 B R IR AR e /N BOR T R R R, BN SD 4.

2.3.3. GitESH

i/ R & 5 #4 (http://www.r-project.org, FRAS 4.3.2)%F N4 B R EEE AT G010 br . 156Xt
BFER . RBEVIN R PR E ARSI T IESHAR LR, FEESOMNR R £ rlEERER
Fon, ARIER RS S H AL BRI S AL BRI PR R AR R IEZS /A AR 2 ¢ AU AT 2EL A L A,
JRIEA 2 A (A8 A8 ] Kruskal-Wallis #6588 Mann-Whitney U 836317 41IA Eb A 70 2878 B LUSE (%)
For, KHRITRHEL Fisher RERAMGI0IEAT ALIAI LB, SR B R A0 Hr ik AT GBM 3 J 1) fes B [H 32 VA
X R Z A AT R A SRk R AR R, R 2 K3 Logistic [FIA 40 200 GBM Frifkva I7 i i3k e i AH 5%
fukR &, P<0.05 RMUEFAHEER L.
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3. &R
3.1. GBM #rfERTT RERiER SRR E B E R L AR ELE

ARG 113 53, Rt e A Dl e gk iR 2H(DP 4H, n = 60) i fa e 41(SD 41,
n=>53). WL EF LI RRFE LR

# 158", DP 45 SD A{EE#[55.00 (45.75, 62.00)% vs 57.00 (47.00, 68.00)%, P = 0.092]F114: 5!
EEAs (55 44 15 L 65.00% vs 66.00%, P =1.000)75 [ o2 % 72 5+« X1, SD ZH AL RE s i [A] 2 21T DP 41
[18.00 (8.00, 30.00) /J vs 7.50 (4.00, 13.25)/, P < 0.001]. 7£4> T4FAEJ51H, SD £ IDH F8748 fH I % 55
5T DP 41(37.70% vs 18.30%, P = 0.036), ifi DP 41/ MGMT J& zh 1 F 34k R 5. 2% /= T SD 41(68.30%
Vs 37.70%, P = 0.002). iX£L% 7 427R IDH RADRESH MGMT IR AT g 5 9500 1 e AH K

Table 1. Comparison of baseline characteristics between disease progression and stable disease groups

* 1 KRARSEFRREEBERLERLER

DP H SD 4
P1E
(n=60) (n=53)
() 55.00 (45.75, 62.00) 57.00 (47.00, 68.00) 0.092
A, Hn, (%)] 39 (65.00%) 35 (66.00%) 1.000
SBETTERI() 7.50 (4.00, 13.25) 18.00 (8.00, 30.00) <0.001
IDH RASIRZS[N, (%0)]
*) 11 (18.30%) 20 (37.70%) 0.036
() 49 (81.70%) 33 (62.30%)
MGMT J3 51 F AL n, (%)]
*+) 41 (68.30%) 20 (37.70%) 0.002
@) 19 (31.70%) 33 (62.30%)
Ki-67 BHM: (%) 30.00 (20.00, 40.00) 35.00 (20.00, 50.00) 0.127

3.2. GBM #RfEiaTr BRI R SRR EBER B F RN LR

PRI B AR AR RIS e 2 Fom o TEMMRE A S RHE DT I, iRd BLA2(42.73 £ 16.32 mm vs
41.64 +18.18 mm, P = 0.739) A% H (%o & EL45] 70.0% vs 67.9%, P =0.973){EF4 (Al 8% 2. MRALE
Y AAEAE 35 2 55 (P = 0.031), Fh DP 4R o bE B 751 (43.3% vs 24.5%), 1 SD 4 T0i - 5 bb B 11 (28.3%
vs 10.0%) . 7RSS AAE R 7T, SR IE B A B35 41 W) 2= 57 (P = 0.014), DP 41LAXA 54k A (63.3%
Vs 43.4%), SD 4N LABE FR5RAL B H WL(52.8% vs 26.7%). sz 124E DP HEZ & T SD 41(75.0% vs
54.7%, P = 0.039). k455 KRS AL L1 (46.7% vs 43.4%, P = 0.874) A1 JiHd B 7 4 (S b /B 1tk /e Sz ik, P =
0.118) L&t % 5 -

Table 2. Comparative analysis of imaging data between disease progression and stable disease groups

2. KRERSERREHBEZGF LRI

DP 4 SD 41 "
P
(n=60) (n=53)
R EZ, mm 42.73 +16.32 41.64 +18.18 0.739
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iR
A 16 (26.7%) 12 (22.6%)
A 26 (43.3%) 13 (24.5%)
B 8 (13.3%) 12 (22.6%) 0.031
Toir: 6 (10.0%) 15 (28.3%)
i 2 9 2 (3.3%) 1 (1.9%)
i+ 2 (3.3%) 0 (0.0%)
iR H
R 42 (70.0%) 36 (67.9%) 0.973
2R 18 (30.0%) 17 (32.1%)
iR B
Stk 8 (13.3%) 12 (22.6%)
Tk 7 (11.7%) 11 (20.8%) 018
TS 45 (75.0%) 30 (56.6%)
SRALRE
EiE= 7N 6 (10.0%) 2 (3.8%)
BEROIR 16 (26.7%) 28 (52.8%) 0.0t
W 38 (63.3%) 23 (43.4%)
GRES Ty af: 2 A
f 28 (46.7%) 23 (43.4%) 0.874
7 32 (53.3%) 30 (56.6%)
i 5 52 12
H 45 (75.0%) 29 (54.7%) 0.039
7 15 (25.0%) 24 (45.3%)

3.3. RERSIEKIEMREERMZER logistic ElVA547

LLEBEVT I ] IDH RADIRAS . MGMT JE2) 7R AL, Ki-67 FHEEZR. Mg ES. MgsH . s
Gy FRRFAE . HERESHFE AL, IR S R B AR, DL GBM Bkt ORI A &, AT RER
FZ K # Logistic AT, 450 E R~ EFEVIHEI(OR = 0.94, P = 0.002). MGMT j& 31 H #4k(OR =

3.40, P =0.004). i3z 12 (OR = 2.10, P = 0.005) /5 i FUR AR A A7 fG B R 3R (WL 4% 3).

Table 3. Univariate and multivariate logistic regression analyses

5% 3. BEEMZFAZE logistic BYANHR

LS ZHEEST
OR 1{#(95% CI) OR 1{#(95% CI) P{E
ERE 0.98 (0.95, 1.01)
P51
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5 1
% 1.047 (0.48, 2.29) 0.908
BT [R) 0.93 (0.89, 0.96) <0.001 0.94 (0.89, 0.98) 0.002
IDH AR
(+) 1
) 0.37 (0.15, 0.86) 0.023 0.82 (0.28, 2.42) 0.717
MGMT B3 kL
(+) 1
@) 3.56 (1.66, 7.88) 0.001 3.40 (1.49, 8.09) 0.004
Ki-67 B 0.98 (0.96, 1.00) 0.132
R H 42, mm 1.00 (0.98, 1.03) 0.735
JiEa 4 H
R 1
ZK 0.91 (0.41, 2.03) 0.812
i Eg e 43
Stk 1
33 0.95 (0.25, 3.54) 0.944
Bt 0.92 (0.83, 1.02) 0.114
SEALREAE
EiEZR 7N 1
BEFIR 0.19 (0.03, 0.94) 0.057
H 0.55 (0.08, 2.63) 0.486
TR AR AL
H 1
X 0.88 (0.41, 1.84) 0.727
i 5 52 42
H 1
x 1.92 (1.19, 3.10) 0.008 2.10 (1.22, 3.65) 0.005
4. g

GBM L ZRAAE R FEK, KESWEILL T4 £, JCHELF R T A A . GBM HA E% 1R
P, EERIEMNSRE[7] [8]. MAAZURELY B, GBM M S BURRAE GRS B 5 1 40 i S B M A% 2 T
TR L2 R RFERE DL RSO B 1S A2 [9]. GBM EITGE, A AT T, BFHAEAFWIEFAZ 6
ANAL0]. REBACKHZAMREOR . AT RBUT 77 S ABEGE, GBM 1 J& T S a7 PRl 1k 1 i
22—, BAENGIRSEE R b s 2 Ok L ToiEE 4 11] [12]. B RJG1 GBM AR I H ok =22 1,
KL ZMAR, A AL 5.8% ) B BeAF il 5 4 [13]. Xf TR K GBM &, 6 M it RAAF

LN 6%~15%, H.T 5 Bl & AF B G T 2 28 %A [14]
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R HMRHE T FA H br @ e R e A TR TR ~, 14015 %) 90%LL E g vIkR2R. K2
BB FHAEFTARYIGREAT FP AT o TF AR UIBR G 80T E K 22 505 00 e 5 88 i ] e SRl e 4 ia
o, (H5 Rk TARL, DR E KR H 1 E R A WI[15]). AW AR R Y, IDHL SR 2R
FHHTUER T EAE MGMT a8 7 H 354k 1p/19q LRI B 5 [16]. HET><T GBM AL R EHLH
MR ICIR 2, (EXF GBM [PREEIGAE | ¥23 A K AR 71 24 16 B L8R ko 2 Hb o (HIE R — 1k
HIE FCAEYE 2 B, o0 2R 00 S5 TR 5 A 220 S JR8 o 40 L AR ELAE FH A PRI IR 58 GBML g 4 it 17 sz
JRPESE R . X PR AR N2 2 R AR S TR A M R B AR, R IR R AN . e AR i A
IR TC o IX AN ] (R 40 BB T A I & AR L 4 GBM IR, T B FI T e & J2 FI A 35 .. GBM 4l
FeL ) ) PR AR 2 43R0 (EL PR N B IR FE S 15 R BRI R L, FE T ARG R Ah i s iR I
e YIBR MR ok T M. Ik, GBM MR Kk m, HRKZEE RAT G MR A R [17]. 5
Ab, TERTRERIIE L T B EEE IR FART IR EE, GBM 4% HHLI — A a8 2 g 76 i e 41 24 1
W, FARIVFAR VIR . nTaem 5B B EEFAGEEE A LA ZMBIGIT . X MRk
PR AR T 2R RIERN, SEEHBACTIEFEETFRIIGE 4 3 5 MHA TG, X ERE
B TRITCAE RN GBM, AR IRk, FIbx T GBM B#H I HAM 2 L EE,

ARV, i GBM B3 HUS MK R AR . RATEIRAS. MRALE . AR AT IR AR 4y
IERYIBRAREESE, I H GBM HA 3 FIRR A AT RIE , 0 A= A 5511 PR BRASFAE 25 DI AH O o IRAT I %
W R, GBM EE Lk T KM% EIX 3, H A%t (35.2%). i (25.1%)FHT5 I (18.7%) 2 & i WL K
T EBAL, B AH 2 21 (5.3%) , 1717 /)M i (0.9%~3.4%) F1H i (<0.5%) F5 4 T X I I B 27 WL[18] . 5% I GBM
FHEL, /NG GBM HA MR G REFAE: AR TR IR ARV, B % BB PR AIK[19]. (AE
EHIAE, /N GBM X & BT N GBM i B iR D H, 8 T IR AR WA . A — TR T BRI L —
WENT GBM [EGRIARRHE, RoRBif 252 R “ESMIE” KRR A, FHOORMH AT
BEAt, BRIGHEE AL, a5 v R SR8 T Aok, o DR i) 22 S o B35 [11] [20]0 X 28947
TR FRAEAM B T GBM I A HLAI T REAZAE DX IR et B oNIG RIS YT SR (il SR it T H AR AT

ARSCHIBAERTFE R, MGMT AR A S ST (R S TR0 PR 1, A Y SR AH 1) 3 JRUR 389 3 F5 A I,
ATRE T SERRIGTT, 1 BE U I TR () CRA 280R B s A T et 07 A B B B . AR AN B 2 AR TE T
1) FEARERUN, HAZRBER T, P REE BSOS £ A GeTh REAS /2 s 2) K55 B I 2R MR ) SR N5
M, SRR, TRE B A 3) ASCH AU I 2 IR R ST K, SR R O] BR AR AE
iz, HAH S —HBNBE VIR R, RUTFREE ST 200, EREBIERARE, Mgt ok

.

ol

. &ig

FATHIWEFESERERT], BRE IRPRIELAFAE 7> TR IERIAAR AR, X GBM brifEiRdT & 1w
BRA—ERVEME. EIRKRSCET, 858 B I8 Yot 2 IR RS B0 KO RS A5 R 18 7 5t
RHEAT BT, AT B30 S SRR DN, AR s M 0340 )R] 2 AR S 35 7 R ) B2 R XU B
HIAE IR B IT AR

SE3CH
[1] Molinaro, A.M., Taylor, J.W., Wiencke, J.K. and Wrensch, M.R. (2019) Genetic and Molecular Epidemiology of Adult
Diffuse Glioma. Nature Reviews Neurology, 15, 405-417. https://doi.org/10.1038/s41582-019-0220-2

[2] Cruz, N., Herculano-Carvalho, M., Roque, D., Faria, C.C., Cascdo, R., Ferreira, H.A., et al. (2023) Highlighted Advances
in Therapies for Difficult-to-Treat Brain Tumours Such as Glioblastoma. Pharmaceutics, 15, Article No. 928.

DOI: 10.12677/acm.2025.1561721 247 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1561721
https://doi.org/10.1038/s41582-019-0220-2

Mroacti, FMS

(3]

(4]

(5]

(6]

[7]

(8]
(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

https://doi.org/10.3390/pharmaceutics15030928

Lohmeier, J., Bohner, G., Siebert, E., Brenner, W., Hamm, B. and Makowski, M.R. (2019) Quantitative Biparametric
Analysis of Hybrid 8F-FET PET/MR-Neuroimaging for Differentiation between Treatment Response and Recurrent
Glioma. Scientific Reports, 9, Article No. 14603. https://doi.org/10.1038/s41598-019-50182-4

Young, R.J., Gupta, A., Shah, A.D., Graber, J.J., Zhang, Z., Shi, W., et al. (2011) Potential Utility of Conventional MRI
Signs in Diagnosing Pseudoprogression in Glioblastoma. Neurology, 76, 1918-1924.

https://doi.org/10.1212/wnl.0b013e31821d74e7

Taal, W., Brandsma, D., de Bruin, H.G., Bromberg, J.E., Swaak-Kragten, A.T., Sillevis Smitt, P.A.E., et al. (2008)
Incidence of Early Pseudo-Progression in a Cohort of Malignant Glioma Patients Treated with Chemoirradiation with
Temozolomide. Cancer, 113, 405-410. https://doi.org/10.1002/cncr.23562

Brandsma, D., Stalpers, L., Taal, W., Sminia, P. and van den Bent, M.J. (2008) Clinical Features, Mechanisms, and
Management of Pseudoprogression in Malignant Gliomas. The Lancet Oncology, 9, 453-461.
https://doi.org/10.1016/51470-2045(08)70125-6

Stupp, R., Mason, W.P., van den Bent, M.J., Weller, M., Fisher, B., Taphoorn, M.J.B., et al. (2005) Radiotherapy plus
Concomitant and Adjuvant Temozolomide for Glioblastoma. New England Journal of Medicine, 352, 987-996.
https://doi.org/10.1056/nejmoa043330

Davis, M. (2016) Glioblastoma: Overview of Disease and Treatment. Clinical Journal of Oncology Nursing, 20, S2-S8.
https://doi.org/10.1188/16.cjon.s1.2-8

Thomas, D.L. (2023) 2021 Updates to the World Health Organization Classification of Adult-Type and Pediatric-Type
Diffuse Gliomas: A Clinical Practice Review. Chinese Clinical Oncology, 12, Article No. 7.
https://doi.org/10.21037/cco-22-120

Cantrell, J.N., Waddle, M.R., Rotman, M., Peterson, J.L., Ruiz-Garcia, H., Heckman, M.G., et al. (2019) Progress toward
Long-Term Survivors of Glioblastoma. Mayo Clinic Proceedings, 94, 1278-1286.
https://doi.org/10.1016/j.mayocp.2018.11.031

Thakkar, J.P., Dolecek, T.A., Horbinski, C., Ostrom, Q.T., Lightner, D.D., Barnholtz-Sloan, J.S., et al. (2014) Epidemi-
ologic and Molecular Prognostic Review of Glioblastoma. Cancer Epidemiology, Biomarkers & Prevention, 23, 1985-
1996. https://doi.org/10.1158/1055-9965.epi-14-0275

Aldoghachi, A.F., Aldoghachi, A.F., Breyne, K., Ling, K. and Cheah, P. (2022) Recent Advances in the Therapeutic
Strategies of Glioblastoma Multiforme. Neuroscience, 491, 240-270. https://doi.org/10.1016/j.neuroscience.2022.03.030

Brown, T.J., Brennan, M.C., Li, M., Church, E.W., Brandmeir, N.J., Rakszawski, K.L., et al. (2016) Association of the
Extent of Resection with Survival in Glioblastoma: A Systematic Review and Meta-Analysis. JAMA Oncology, 2, 1460-
1469. https://doi.org/10.1001/jamaoncol.2016.1373

Ostrom, Q.T., Price, M., Neff, C., Cioffi, G., Waite, K.A., Kruchko, C., et al. (2022) CBTRUS Statistical Report: Primary
Brain and Other Central Nervous System Tumors Diagnosed in the United States in 2015-2019. Neuro-Oncology, 24,
v1-v95. https://doi.org/10.1093/neuonc/noac202

McBain, C., Lawrie, T.A., Rogozinska, E., Kernohan, A., Robinson, T. and Jefferies, S. (2021) Treatment Options for
Progression or Recurrence of Glioblastoma: A Network Meta-Analysis. Cochrane Database of Systematic Reviews,
2021, CD013579. https://doi.org/10.1002/14651858.cd013579.pub2

Tomar, M.S., Kumar, A., Srivastava, C. and Shrivastava, A. (2021) Elucidating the Mechanisms of Temozolomide Re-
sistance in Gliomas and the Strategies to Overcome the Resistance. Biochimica et Biophysica Acta (BBA)—Reviews on
Cancer, 1876, Article ID: 188616. https://doi.org/10.1016/j.bbcan.2021.188616

Kirkpatrick, J.P. and Sampson, J.H. (2014) Recurrent Malignant Gliomas. Seminars in Radiation Oncology, 24, 289-
298. https://doi.org/10.1016/j.semradonc.2014.06.006

Engelhard, H.H., Villano, J.L., Porter, K.R., Stewart, A.K., Barua, M., Barker, F.G., et al. (2010) Clinical Presentation,
Histology, and Treatment in 430 Patients with Primary Tumors of the Spinal Cord, Spinal Meninges, or Cauda Equina.
Journal of Neurosurgery: Spine, 13, 67-77. https://doi.org/10.3171/2010.3.5pine09430

Adams, H., Chaichana, K.L., Avendafio, J., Liu, B., Raza, S.M. and Quifiones-Hinojosa, A. (2013) Adult Cerebellar
Glioblastoma: Understanding Survival and Prognostic Factors Using a Population-Based Database from 1973 to 2009.
World Neurosurgery, 80, e237-e243. https://doi.org/10.1016/j.wneu.2013.02.010

Chakrabarti, 1., Cockburn, M., Cozen, W., Wang, Y. and Preston-Martin, S. (2005) A Population-Based Description of
Glioblastoma Multiforme in Los Angeles County, 1974-1999. Cancer, 104, 2798-2806.
https://doi.org/10.1002/cncr.21539

DOI: 10.12677/acm.2025.1561721 248 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1561721
https://doi.org/10.3390/pharmaceutics15030928
https://doi.org/10.1038/s41598-019-50182-4
https://doi.org/10.1212/wnl.0b013e31821d74e7
https://doi.org/10.1002/cncr.23562
https://doi.org/10.1016/s1470-2045(08)70125-6
https://doi.org/10.1056/nejmoa043330
https://doi.org/10.1188/16.cjon.s1.2-8
https://doi.org/10.21037/cco-22-120
https://doi.org/10.1016/j.mayocp.2018.11.031
https://doi.org/10.1158/1055-9965.epi-14-0275
https://doi.org/10.1016/j.neuroscience.2022.03.030
https://doi.org/10.1001/jamaoncol.2016.1373
https://doi.org/10.1093/neuonc/noac202
https://doi.org/10.1002/14651858.cd013579.pub2
https://doi.org/10.1016/j.bbcan.2021.188616
https://doi.org/10.1016/j.semradonc.2014.06.006
https://doi.org/10.3171/2010.3.spine09430
https://doi.org/10.1016/j.wneu.2013.02.010
https://doi.org/10.1002/cncr.21539

	联合影像学征象的胶质母细胞瘤患者治疗后复发的危险因素分析
	摘  要
	关键词
	Analysis of Risk Factors for Post-Treatment Recurrence in Glioblastoma Patients Incorporating Imaging Signs
	Abstract
	Keywords
	1. 引言
	2. 对象与方法
	2.1. 研究对象
	2.2. 选取标准
	2.3. 方法
	2.3.1. 资料收集
	2.3.2. 标准确立
	2.3.3. 统计学分析


	3. 结果
	3.1. GBM标准治疗后疾病进展与疾病稳定患者基线资料比较
	3.2. GBM标准治疗后疾病进展与疾病稳定患者影像学资料比较
	3.3. 影像联合临床指标单因素和多因素logistic回归分析

	4. 讨论
	5. 结论
	参考文献

