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Abstract:  Objective To investigate the limitations of histopathology in the diagnosis of glioblastoma by comparing the
results of histopathology versus molecular pathology in patients with glioblastoma. Methods A retrospective analysis was
performed for the pathological data of 83 patients with glioblastoma who underwent surgical treatment in Department of Neu-
rosurgery, The Affiliated Hospital of Xuzhou Medical University, from January 2020 to July 2022. With molecular patholo-
gy as the gold standard, 26 patients with inconsistent diagnosis of glioblastoma between histopathology and molecular pathol-
ogy were classified as group A, and 57 patients with consistent diagnosis were classified as group B. The two groups were
compared in detail to analyze the limitations of histopathology in the diagnosis of glioblastoma. Results The consistency
rate between histopathology and molecular pathology was 68.67% in the diagnosis of glioblastoma. In the detection of isoci-
trate dehydrogenase 1 (IDH-1) mutation, O°~methylguanine~DNA methyltransferase (MGMT) promoter methylation, and

alpha—thalassemia/mental retardation syndrome X-linked mutation, the consistency rate between histopathology and molec-
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ular pathology was 85.54%, 60.24%, and 87.95%, respectively. There was a significant difference in the correct rate of

IDH-1 detection by histopathology between the two groups (65.38% vs 94.73%, P <0.01), and there was also a significant

difference in the expression index of the cell proliferation—associated nuclear antigen Ki—67 between the two groups (P <

0.01). Conclusions

Histopathology has a low correct rate in detecting MGMT methylation in glioblastoma. Misdiagnosis of

IDH-1 is the main reason for the error in the diagnosis of glioblastoma by histopathology. For patients with rapid progression

of clinical symptoms, molecular pathological examination should be performed to confirm the diagnosis of glioblastoma even

if they have low Ki—67 index and grade based on histopathology.

[Journal of International Neurology and Neurosurgery, 2023, 50(2): 29-33]

Keywords: glioblastoma; molecular pathology; histopathology

I S o 96 2 — o DAL ) D R R 2 R G R E
P IR R B TR 24 40% , i e A S R e A B
At SRR MR At T A A EL(WHO) 22 LIV 2%
i g, s BN o AL P R A v A B R, LA
S TS 22 B R A M AT SR B 2 4 T B2 Y
AW K e B AR I IR 2 W 04 18 F 9 R BT )
L2 590 A ) A9 Je 98 , 43 B AT RE A A B 22 R
2016 41 J5 WHO K53 37 B A J5098 6912 W 24 o, ol i
TR A2 WAL T 45 A 4121 FAr TR B 3 A s Il
2021 4F WHO X AE 2016 4F 5% T8 43 JS br o i iy A5
TAEE ., 22U BT 1 S e 2 Ak 24 (TR AR o pie 4
) T X T 988 A L DR ARSI FH AT B, - AR
FH G L DRI 5 7 3 AT A B ARG D L S8 3 AR o8 5 I e A
RIHEPRARAS o 43 4 20955 B2 W7 kg I 00 1 Je S
TELS A TR B AIZ BTG, B2 W ok e I B 4 g
Ji2 R 240 e R 5 A B gt A S Bk ARG R T AR R
T4t A LSO BN 23 T B A T S W KR O
AR o ASHIFSE 32 B X Lo I o 240 A A A 41 80
RG> PR BREE R 22 5, /3 A 4L 20 BRAS W e o B
21 i A SRy PR
1 BRGEE
1.1 HRAER

A 2020 4F 1 H—20224F 7 A AR M B R 2= [ &
= Bt 2 MR F-ARIA YT B B3R T B 5 R4 AR
BE R BIROR . A ABRIE : BT B e g DI bR AR
Jei Y5 25T L U0 FROR 3 0 B AS I 5 () L 4 2 NG [
BOCHE, BB AR 10 20 T BRI 45 S 42 IR 2021 4F
WHO JB 98 43 FEbn i 37 0y I T B AN LT s @R A &
A5 B PR 2= 5 R AR e s BRRL 3145 o HEBR bR o - ¥
182021 4 WHO i BT 98 43 2 br it | 43 o BG4 L 42
71 A A B B 40 R 1) B

PIATF B h 2 bR [ 2021 WHO CNS (55 5 1) JI 5t
T3 20 B A2 W b o O - S5 TDH 3[Rk S5 26 R0 H AT
TERT J&2 2 7275 , EGFR ¥ ¢ 7 S e o (R 3R 15 &% 105
Yoo (R B i — Il g 200, ol R IDH S A Ry A

R, AR BH HE Y@ b) 5 AR 3 i 4l 20 b A IR A0k
TR I AE 14 A (R 2854 K 2H 200 LA e I B 2 e 12 Wi
5O FHREA -0 BE I AL Q66 , —EH
BERIC R BAL(STH]) , WL B B PE A AR IS Lt i, 22
FHGHFE L (P>0.05), W1,

F1 WAKRBHEMESRENANDOZSFE
28 %) A#8(n=26) B#L(n=57) t)*14 P1A

) /51 1. 691 0.194

3 12 35

e 14 22

FR/(F vz s) 65+6.3 64+7.9 0.394 0. 696
1.2 #®NF*E
1.2.1 “ARmEben  fE3RBEF ARG 0 k5 508 b

AEFR B BEEE , H 109% v P B v 19 5 I o MdEA T
JBEK , FE A S EAT S DD 4 pm ¥ 7, 4T HE e 05
M MR EEASIEE, REEd kR
EnVision JE#EAT Y4, O RMEE T WL Y R g (.25
B AR IS 1 (isocitrate dehydrogenase 1, IDH-1)
BT . BEALI GG T B A B AT, e ¢
e AR B AL R o B 0 B ) T 3 38, % € ) s v I e
S A0 M A >59% ) , RDH 8 Sy IDH-1 28748, 2 2Z W41 5
IDH-1 HFAERL, Q0°- 13k 5 I DNA T 5L 5% il (6~
methylguanine DNA methyltransferase, MGMT ) BH 4 6 (/
TE 2 R AZ R 200 B BT, SR IR 2T €5 g £ 0 S A oA
MGMT HUEALAFTE S, MGMT 2 I AN FIA H IR R 1k, B
MGMT HIJEAL 5 MOMT &5 11 Y 2R 1A 5 DA C) : MOMT 2
RIS EE>309% M3 FH R I8, T MGMT 2 1 £ 15 <30%
FARRIBEE AR RIK . @ o—Hh Pl BT LR R R
Zi A AE X e 4 4R A1 3¢ 3 M (alpha—thalassemia/mental
retardation syndrome X-linked, ATRX ) FH 4 %2 {37 78 21 A 4%
i AR M AZ S A (O, T e A B LT T 1B 1 4
B, L ATRX BRI S0>109% M BAPE , <10% R FATE, @
X 40 MR 434 A D AZ I Ki-67 HEAT S bic , Ki-67 LA
PR G bR (B B AR o BAVESE R . RS BE R I EUh e

- 30 -



2023,50(2)

TR SCHR 35 < 43 B 20 000 B0 e 5 R 200 MR 12 T ) — St o i

http://www.jinn.org.cn

A, Yo F R bR 2 A BH A P e 40 it K <5 9% ) 22 K-
67 A1, 5% ~<25% K (+),>25%~<50% N (++) ,>50% K
(+++) o I G €8 20 R 25 4 B0 & U0 B 5 )™ 4% 1647,
DAB Bt , RAKEE Y R 5 LREBE K, RSB 5
FHHPERI 3 PBSARE — A 2s R R
1.2.2 o TmEmagsen 5L K4 DNA i 21 40
TR |, 2 R AP s e, R AR R AR
XoF 5 G ST 9 P O ) B S 5 PR R AT IR B . 3 e R A o)
R 3 2 SR A 56 35 PR A 4B A 8 1 B R o0 3 R N %
IR T 4T AR , 2 FRvEAL RO RS, AR A
PEATREWEI Y o R 28 A8 A R R4S - s AR JlA AR
BRSAR AR S B DU SRR AT IR 2 AR5

R FRGE 0 25 SR 24 phy 2 44 7 20 56 1 I A L s A A
— BRI
1.3 MRFE

V8 BT A e 2 o 2 U L s BEAG I )RR
WAL, 2400 B 5 06 B R — 25000 e B 40 B i
AU, 50T B E N BAL, XA E
HZVRBRAERT I IDH-1 2848 MGMT F 3£ AL AT ATRX 28748
FIERRAY 225, LR P4 B Ki-67 85 22 5.
1.4 Fit=EHE

K SPSS 25.0 e v Ak A7 B4 2 B o T BTk
KB hRE 2 (v + 5) TR, FUBCR T e A 56 5 1090k
KB | LR xR 56 5 S G000RHT H R TR
K s LA P<0.05 R 25 54 GeitF i o
2 BR
2.1 HLARESHFREN—HE

L4355 B R 5 B 240 JELJEE 1912 W A 4 B o, 42
9o B AE B 0T BR A0 MR 2 W 5 A TR B — BOR N
68.67% . H:rp £ 4005 FIOEE WHO 4 2 1 i 1 Jo £ 200 it Jeg
FEHISR WHO 2% 115, 5512 WHO 3 9% 15471
2.2 FAREHEALRFEERNEREHMEEIDH-1E
EREMGMT B3 FRENX ATRXERRES LEH
Kb

WAL TDH-1 & RUIR 2 0 S AR IE A R R 85.54% , A 4
TEH% 0 65.38% , B AL IEW 3N 94.73% , I LLAL, 25 5%
F G175 L (P<0.05) AT B4,

PIZH MGMT Jii 8l 1 H 564k 1) A IE B % 60.24 %

A IERI# A 61.53% , B 4 IEH RN 59.64% , W5 40 /Y IE
TR IR, MZH ] LU AL, 22 S5 R Ge 124 L (P>0.05) .
PILH ATRX 3 RUIR 25 59 SR IE I R 0 87.95% , A 41
IEHH#00 80.76 % , B A IEH3 N 91.22% , 2 [A] LA, 22
SRGI2EE X (P>0.05), W2,

*2 WMAREFALKBEAEFEIDHMGMT. ATRX EERE

EMmERFEILE
A BZi )
A (n=26) (n=s7) X PUE
2022 B3 2 IDH-1 K A5 89 2 7 10. 178 0. 001
Fml IDH-1 3k 25 £ 17 54
Fam IDH-1 4K &5453% 9 3
LLLR IR ILIM E MGMT K A5 89 2 % 0. 027 0. 870
M MGMT 4k 25 JE. 4 16 34
T MGMT 4k 25 4% % 10 23
20 4R 9% FL ) 2 ATRX K &5 89 £ 5% 1.843 0.175
R ATRX 3k 25 iE# 21 52
Fam ATRX K A453% 5 5

2.3 WABREALFEKI-67TIEHNERBR

P2 Ki-67 F8 5007 1 A9 LU, A \B 4 BT 2518 43 5]
S 27.75.48.50, N4l Ki-67 H8 8= R A Giit# & X (U=
370.50,P=0.000) ., W33,

#*3 WABREAAREKI-67TIEE
Ki-67 3% /41

£ ANEITE 3 FRPE £/ %
(-) (+) (++) (+++)

A% 26 5 14 4 3 84. 61

B4 57 0 13 35 9 100. 00

2.4 EHLHBERBEXBERRERR

S L ARV 7, RS 2 2 3 Ao s A Ak 2
IDH-1(+),MGMT(+) , ATRX (+) , fi 1] - WHO 2 & JIi& 5t
Y MR, AR5 53 F e BRAE SR Sy IDH B A R S5 B 4
I , WHO 4%% . WLE 1.2,

S 2 AT O 2 5 R O RS e AL g
R IDH-1(+),MGMT(-) ,ATRX (=) , i [i] T WHO 3 2%
755 JB AR IR, RS AT BRAE SRR O IDH B AR 1 i
BRI, WHO 44%. WLIEI 3 4.

A:HE # &, ; B:IDH-1 %5 204 & ; C:MCMT %92 214t 3 & ; D:ATRX EnVision ¥ 3 &, .

Bl1 B 1e94140% 2 (%x20)



2023,50(2)

TR SR, 35 < 430 B 5 20 05 B e 5 R 200 MR 12 W ) — St o i

http://www.jinn.org.cn

A:TIWIE 5 B:T2WIE ;5 C:T2 FLAIR B {%; D.EF: 4h45 EARAE KRR B, HIEF R AMF-HFREBHK
T, T2 5%, 55 734, 0B &K ERRIF R, %G 20 BR3P 48,
B2 & 1R MRIZHE

N

A:HE # &, ; B:IDH-1 %52 444 & ; C:MCMT %52 44t 4 &, ; D:ATRX EnVision %k # &, ,
E3 &H26948 5% (x20)

A:TIWIEAZ; B:T2WI B4 ; C: T2 FLAIR B4; D E.F: 4% ERAL RIRAZ IR AR, IR . AMBrt , MBS A
ReARRFFLETH, TIWIKEST AL, ERAREBARESHETH, VWIS 5 A £, L RRLEH KRS, k42

5,k 2R 4 R,

B4 B2 AR MRIFZHE

3 i9iE

F WHO #5379 B2 W | A 31 598 (412 W b
AL, M JEJR 4 43 - BRGS0 A5 1 R TR 1) % RN S 3
2021 4F WHO X H i i 1 - Fi2WTEh ik 2 R 5
JigeE o3 S TR B L B R A TR AR A I 4 R TT ki
T 5 A R W] 28 2 B2 1 8 3 A IS O T i W G 2%
SO A EEL 12 W 2 S T R O M A AN TG SRR
SR W ST AR TR IR T R HET . T
o BRAZ W Lk I A Xof £ 8 1) A A 00 R T ) R B o
FLAE I TR 4T 1) i D ARk )32 ) 2 5 B Xof
O3 FIRENT | BAENAR 7 A —E WL BAE g — 3
PLNHY W W R 3 0992 Wi 07 =X, e S 2 47 7E — S5
ZE S HRN T — S PR ARG T A B, S R
B M AGHIN A SEHE TR B 28 A8 v a1

XF T J5T 988 R e, S e A5 TR I L I (isocitrate dehy-
drogenase, IDH) (¥ RAFLAF MR B S A ¥ (hypoxia—
inducible factor, HIF )£ E PEHIN, HIF {5 530 B0 | B
L FU R A K A TR TDH €788 DA Ry J2 e I
A R A O TR A TDH A bR 2% T8
O 0 E 4y FE S X L 4 2 2 B R

% T R TE W 3R A 22 S, ok S 4 LA G 5 40 L 9Re
(LW b % A A A T R 32 B IDH- 1 AR A %, 441
95 FEGE IDH JE P2 WA A 1) [ R AT R 5 X IDH 28748
N7 A5 AR RS I 95 BB A PR A %, 29 90%1DH-1 278 5 e 5tk L
RAR, ISR RS 132 WA HR R & N AR . 5+
Fr 6 R I U 2 (isocitrate dehydrogenase 2, IDH-2) 7E 4%
SR 172 4 (1T IDH-1 "R A R132) 1 AT & A JE B
N5 7AF , IDH (%) Al %€ 28 WF A (5] 4 IDH1-R132C.,
R132S.R132G . R132L.IDH2-R172K ., R172M F1 R172W)
TE I TR R A ek, BT o L 89%~119%" . HUfi 4R
U R ( F B e AL Ak ) 1) 5 AN BE 58 A I H 3K e 47
FURSEAE o HZH S0 FAR S FLRL B A AT, 45 5
TR 22, 40T BT A A AR I 5 AR U RE 8 RS
HIRS I T AT B TR A 2 AR 37 05

223 PRAJF 57 45 SAE 52 MGMT J5 361 HY B0k 22 I
S R UG B e bR 2 — 5 B E A A K HUS B R
FHIE , MGMT Ji 20 F % A W 564k 3% B g 1 28U kg7 24
W S A Y TR, T LA R B e fre o B AT IS S Y
TEITHY L LS EAG I e IR 20 AR MGMT J 3l T2 75
L AL 1 12 W T 1 21K, A 60.249% , VR T+ 43 Rl PR .

« 32 .



2023,50(2)

TR SCHR 35 < 43 B 20 000 B0 e 5 R 200 MR 12 T ) — St o i

http://www.jinn.org.cn

T 43— 3L U] m RS M AGH I 1 MGMT Ji3 3l 2 75 HH Ak
5 B ) R A X R R Y ) R AR . ATRX 7R MK
Jo B 4 R AR 2 K AR G A R A AR R AR GO0 R
B ATRX H & A2, IDH 2828 % 5 ATRX %878
] Bsf 1 B, A AR 0 A SE PR . Haase 2572V B 55 2 W]
ATRX RAEH 5 1p/19q HH KRB M . Ki-67 X T
2 IO 96 1 L ) DL A A i o B AR AT U R A >
SR P T2 BB 0 LR A R v Y Ki—67 $8 5012, AW SE i 2H
BE LU Ki-67 F8 5t A e B i 25 5 o WO IR
iR A S A PR e J R R 3, BV 4 205 P K67 48 50
I, 993 30 R AT 200 Je 98, AR I 4 A7 s BRI
ARG 2 75 R TR 0 R o 4 s BT J SO 240 A A
W 50T — BB 68.67% , 43R B A
X512 U G I 4 i EL AT B S

N T2 g (artificial intelligence,, A1) 7E Jif JEq 10 S
T EHEEREMEH, BA RIFME SR, Rl
2% 3% Rathore™ % BUF FHT S MG I 53968 5% 19 41 4 HFAIE
PEAT o0 BT B L 43 B 5 R A 2 R RN PRI 5 AT A
1, BT AAL T B SR A R AE 5 8 BLRAR SRR AE A
ghfr T LS R o SN IE A R . DR, ALA W
TIAE Ry — B 5% A5 2 1000 158 598 2E W bs i 1) - B
AR T ALFI FH S A8 27 B AR T 58 [ 988 A= Wb s ) 1) T A
RAAE T LHLRFE >

25 LA W4 R S | ARE BBk 40 R 2 W
XA AMREIR YT B . B 5 T L 0 R W
K W25 R Kk A SR R R R g A B,
s FIL 2 20 2005 FRAR G i 0 7T, 20 29 BRAR G T4 H
BSRTEM S 7 T A — 2 L3, BT i S0t B 4 A 98 v — 2
B DR A A 0 FH A A B BRI R I R e AR
JE TR JE IR B A B 2 205 B 53 SR GO e R
R 4750 A, PR 2 5 S e I 4 e

2 % x W

[1] CHEN WQ, ZHENG RS, BAADE PD, et al. Cancer statistics in
China, 2015[J]. CA Cancer J Clin, 2016, 66(2): 115-132.

[2] LARA-VELAZQUEZ M, AL-KHARBOOSH R, JEANNERET S,
et al. Advances in brain tumor surgery for glioblastoma in adults
[J]. Brain Sci, 2017, 7(12): 166.

(3] BREE, MR . IR BUR I S TS 19— L85 1 AR )], IR
59k, 2016, 32(8): 841-845.

[4] KOMORIT. The 2016 WHO classification of tumours of the cen-
tral nervous system: the major points of revision[J]. Neurol Med
Chir (Tokyo), 2017, 57(7): 301-311.

[5] BALLESTER LY, HUSE JT, TANG GL, et al. Molecular classifi-
cation of adult diffuse gliomas: conflicting IDH1/IDH2, ATRX,
and 1p/19q results[J]. Hum Pathol, 2017, 69: 15-22.

[6] LOUIS DN, PERRY A, REIFENBERGER G, et al. The 2016
World Health Organization classification of tumors of the central
nervous system: a summary[J]. Acta Neuropathol, 2016, 131(6):
803-820.

(7] BRER, o255, BB, 4% . BRRRERAG 5 ok 1 A A IR UE A

« 33 .

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Ki-67 75 ik 5 509 h 1 323 K 55 58 3% TUR 1Y 5C R (D). J e E
Ji, 2022, 20(13): 1342-1344.

Cancer BRAT DJ,
VERHAAK RG, et al. Comprehensive, integrative genomic anal-
ysis of diffuse lower-grade gliomas[J]. N Engl J Med, 2015, 372
(26): 2481-2498.

ZETK, IR, Wh/hAT, A5 2021 AR S AR BV AR A R S
JiirRE 4324 (B TR0 Joy B T 200 P e I 988 4324 e iz 0. v ]
BRI B A4, 2021, 21(9): 804-808.

VAN DEN BENT M]J. Interobserver variation of the histopatho-
logical diagnosis in clinical trials on glioma: a clinician's
perspectivelJ]. Acta Neuropathol, 2010, 120(3): 297-304.
AREVALO 0J, VALENZUELA R, ESQUENAZI Y, et al. The
2016 World Health Organization classification of tumors of the

Genome Atlas Research Network,

central nervous system: a practical approach for gliomas, part 1.
Basic tumor genetics|J]. Neurographics, 2017, 7(5): 334-343.
MOLINARO AM, TAYLOR JW, WIENCKE JK, et al. Genetic
and molecular epidemiology of adult diffuse gliomalJ]. Nat Rev
Neurol, 2019, 15(7): 405-417.
DRI, R, B L, A5 TR 20 LG 4 1l R 7
FED]. A E BRI ZBOR 24K, 2019, 19(11): 863-869.
FEA, ACHL, KA, S5 . 40T LS 2 20 BRI BT 2 W Y
— BT R R 2 SR, 2019, 40(2): 162-165.
FAE, WS, WAL N TUR MRI S AR (X 2 2 0 5 ok e
1. WA A4S, 2018, 9(10): 725-730.
ALEXANDER BM, MEHTA MP. Role of isocitrate dehydrogenase
in glioma[J]. Expert Rev Neurother, 2011, 11(10): 1399-14009.
ZRgE, Thk. IDH 5 K 58748 5 Jie BT AR DG M R B T Je D). o
[ R 22 52224, 2020, 28(2): 142-145.
Wi, 2T, SRR, S5 MGMT &5 1 330 00 I A P e 78 1
B AR S5 AT Or S 2 R, ) AR BE A, 2015, 36(11): 1722-
1725.
SUZUKI H, AOKI K, CHIBA K, et al. Mutational landscape and
clonal architecture in grade Il and III gliomas[J]. Nat Genet,
2015, 47(5): 458-468.
WIESTLER B, CAPPER D, HOLLAND-LETZ T, et al. ATRX
loss refines the classification of anaplastic gliomas and identifies
a subgroup of IDH mutant astrocytic tumors with better prognosis
[J]. Acta Neuropathol, 2013, 126(3): 443-451.
HAASE S, GARCIA-FABIANI MB, CARNEY S, et al. Mutant
ATRX: uncovering a new therapeutic target for gliomalJ]. Expert
Opin Ther Targets, 2018, 22(7): 599-613.
PALDOR I, PEARCE FC, DRUMMOND KJ, et al. Frontal glio-
blastoma multiforme may be biologically distinct from non-frontal
and multilobar tumors[J]. J Clin Neurosci, 2016, 34: 128-132.
ZRAEET | WK SR i PRAZT T R R JR (). 1] B o 2800 25 o 22 80
Rl2g 248, 2020, 47(1): 87-90.
RATHORE S, NIAZI T, IFTIKHAR MA, et al. Glioma grading
via analysis of digital pathology images using machine learning
[J]. Cancers (Basel), 2020, 12(3): 578.
R AR, BESE LR T AT R ARH S ST
33 SR 27 A 5 A i JSE S Je 12 v 14 7 R JRE ). e AR IR
YA G FRR), 2020, 10(4): 230-233.

TR T



