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Threshold Value and Efficiency of MinADC Value in Peritumoral Edema Area in Distinguishing
Brain Metastases from High-Grade Gliomas
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Abstract: Objective To explore the threshold value and efficiency of minimum apparent diffusion coefficient (MinADC) value in peritumoral edema area
in distinguishing brain metastases (BM) from high-grade gliomas (HGG). Methods 56 patients with BM and 40 patients with HGG admitted to
the hospital were selected between January 2019 and January 2021, and were divided into group A (BM) and group B (HGG) according to the
disease types. All the patients underwent magnetic resonance imaging (MRI) enhanced scan and were combined with MinADC value to complete
the diagnosis. The enhancement method, peritumoral edema, necrotic cystic degeneration, intratumoral hemorrhage, tumor morphology and
tumor location were evaluated and measured in the two groups. The MinADC value of the two groups was compared, and receiver operating
characteristic (ROC) curve was adopted to analyze the best cut-off value (threshold value) and efficiency of this coefficient value in identifying
the disease. Results (1) After MRI enhanced scan, 174 tumor foci were found in group A and 44 tumor foci were found in group B. There were
significant differences in the enhancement method, peritumoral edema, necrotic cystic degeneration, intratumoral hemorrhage and tumor
morphology in group A compared with those in group B (P<0.05). There were no obvious differences in tumor location and the number of cases
with plain scan compared with those in group B (P>0.05). (2) The MinADC value was (1.49+0.23)x10mm?/s of group A, which was higher than
(1.2840.15)x10°mm?/s of group B (P<0.05). (3) After ROC curve analysis, the area under the ROC curve, threshold value, specificity, sensitivity
and Youden index of MinADC value were 0.957, 1.355x10%mm?/s, 84.1%, 93.1% and 77.2% respectively. Conclusion The use of MRI enhanced
scan is helpful to understand the size, morphology and quantity of intracranial tumors in patients. The combination of MinADC value in
peritumoral edema area can effectively distinguish BM from HGG, and its diagnostic efficiency is better.

Keywords: High-grade Gliomas; Brain Metastases; MinADC Value; Peritumoral Edema Area; Threshold Value

BRI EE (high grade gliomas, HGG). Mi#E 2 F¥ 8EsRANSAHETARS . RKLE, HGGEE

(brainmetastases, BM)¥JAKEE. RIEXRSHIAM
& LTHMERR", RGBS U RITERST,
PREALEMERE, MEIRME(Magnetic Resonance
Imaging, MRI)E—FIM RN FHBEHERFAFTIZHR
AR NFE, EBHBETEBERERHBILERIAN
KRR, RERIVEERREER?, BHMBHHCCSBM
BERNA, NFAEGRES. THRHELAREERERM
SHZHAEY, ERHERBRAKMKRNRMT AR
(minimum apparent diffusion coefficient, MinADC){EFH
FHELHEERERRY, ZAKEEBETERITMHK

(5—1EE] &R, 5, BITEEN, TEMRRAE: KA E. E-mail
GEREE] EAAR

KX AR AR, BMERKMX N =25 mE B
KB, HORE R B PRLE & A KX MinADCESE R F £
RFEMERFIISHR %, BB XTREEKIXMINADCELS
HGG. BMAREMER AR RIARL, WEEEMTIER,

1 BHE5ARE

1.1 —f&#EE EEARRT2019F18E2021F 1B RiEkIZH
BMEBE56%] 5HGGEE404I, HBHEFEARRD NALBM)S
B (HGG), 96fBIEEF, w314, BiE656]; FEb45~88
%, FIYEHR(55.18+8.53)%; 1R EMEBER, AiEX

: hmj150937@163.com

31



FORERAEE 20229058 $29% F 5 8 251548

MAkE KE RitFE,

PANILE: BB EYHCEBEZRASHEZEY, HER
RABERRPNEZERE, MERGIEGENH, £2FANRIE
WE, HBIZABM. HGG, IRRAKRTE,

1.2 & 96BIBEBHUMRIFEBN(ES: 3.0TBSE,; &
IR XEEBRBSQR)EELBRERKR IR
WAL, RRAL R, FESEHI25cm X25ecm AL,
320X 224%E /. ImmEEE. emmEE, mAEFHIN
7925msTE. 1900msTR(H I T-RARBEREME). HilE
EMBBEMAMBHES. 20, HE. BUSS. BA
Kih, REBTRBAHMEFER, EREEAKMSE. B
E. RENEE, SBARKENL/2M8L, KiEEE /),
MARE; SEBERARNL/L24EM, KEEELX, B/NTF
HREKR, UATE,; SBESKEMEL, KHEEEK,
MAEE., HETRGE, E&Functool - (ADW4.3T1E
i) SERADCEIRN AR, HEELERES~301A/NERBIR
MBX(A—REKMX), ZEEASHKhXEESRE, B
MinADC{E,

1.3 MBEFE AERANET . ERS5ESER, TN
AERL AN BAKM, FEBEZ. BRABM. MFEFE
. BB, LERWANRNDRAT ALK (minimum
apparent diffusion coefficient, MinADC)ADC{&, H %I
Fit & TE4F1E (receiveroperatingcharacteristic, ROC)#H
SRMZELSFERNRESNE (HE) RKEE. MEEER
BIEFRE. SRE. 95BN, ROCHLELTITR, BT
excel RIEWFRE. BREHITIHE, FHEAAEREE,
PULE R B

1.4 SitE A% HBSPSS 20.0M 448, HEXARE5ESLT
BRAURT, Ll “x =57 RY; SATERA KB, U
“%” RIL; ROCHEBTELTEFEERITFEENHH
B, Lla=0.05 150K,

24 R
2.1 MARKFHEFERELLR AR, Fid. HEE
RERERSBAMEL, ERAFAE(P>0.05), R&EL

+1 MAIRKEFENRELR
4831 A () R
% i
AZB(n=56)  41(7321)  15(26.79) 56.24+752  51(91.07)
BYA(n=40)  24(60.00)  16(40.00)  53.62+7.15  40(100.00)
X 2/t 1.864 1.717 3.768
P 0.172 0.089 0.052

2.2 AN AT EFENAELR SMRIEEEHE, AAPE
MIT4NEMRE, EFR2PMET. 132908 L, gig&@F210)
MitslEp. 4. 36N IRFIK, EESES MR, 121
MMEZSSHEIMEG O 1670EH. 267N LM 3205,

32 -

38N, BARAIA4 MBI, HPSPNET. 36108 Lo
o, ABAERUAN. AKX, FREZ. ERHM.
MBS ESBAEMELE, FHEREER(P<0.05); MEMEER
fii. FHEBFESBAML, EFABE(P>0.05), B*x
2. Bl1XES3,

R2 MADXTIFENRAELRN(%)]

B A#H(n=174)  B#H(n=44) x2 P

BUAN 925K 81(46.55) 0(0.00)
RS L 64(36.78) 5(11.36) 85.968  0.000

ES=E: 29(16.67) 39(88.64)

BREKM £ 0(0.00) 0(0.00)
RBE 52(29.89) 0(0.00) 10441 0.000

HE 50(28.74) 13(29.55)

BE 72(41.38) 31(70.45)

FRET £ 78(44.83) 0(0.00)
30.713  0.000

B 96(55.17) 44(100.00)

BAYL & 161(92.53) 35(79.55)
6.525  0.011

B 13(7.47) 9(20.45)

FhBRAS FU 140(80.46) 3(6.82)
84.393  0.000

L 34(19.54) 41(93.18)

FhEssa 8L 130(74.71) 36(81.82)
0.766  0.381

BT 42(24.14) 8(18.18)
FHGIE 139(79.89) 40(90.91) 2.906  0.088

2.3 MARAKMEXMInADCENRELE ALBIMINADC
E7£(1.32-1.65) X 10 °mm?/sZial, BAKIMInADCETE
(1.15-1.43)X10°mm?*/szidl, ABRIMInADCIE, XBAES
(P<0.05) MFE3. E2XRE4,

R3 MAMAKWEMInADCENBELR

(X10°mm?/s)
4831 MinADCE
A% (n=174) 1.49+0.23
B4 (n=44) 1.28+0.15
t 8.488
P 0.000

2.4 ROCHIZ DT ZRROCHZL DT, KIMMAMInADCER
ROCHEZ FEF0.957; EEMEN1.355X10°mm?/s; HiF
BE. BURE. AFEHS71H884.1%. 93.1%. 77.2%. I
=R4~E5,

RABKXTHER
SF 95% BEREXE
BRERTE @R i sy oo~ EEE
R R
MinADC{E 0.957 0.014 0.000 0.929 0.984

A ar BEBEERIRT. b BRIR: KER=0.5



JOURNAL OF RARE AND UNCOMMON DISEASES, MAY. 2022 Vol.29, No.5, Total No.154

H1~HE2 ZQFHRFUE, Bl 5N T AR A (T 5
AHEGR) , EBAAMEERL, WA BL; EH2: ADCEF
BRAAMXAEES. E3~E4 HEMNTTRAESE, E3: [k
AR EES ONUE BB ER . BEAR, 2 HE 5T,
E4: ADCHE 78 B ILA K B e 5 AR

B5 ROCH 4,

33t i
HGGE—FMFERE SFIB. BIEZE RS XM E L M
BER, BMMAREN T ES SREME M MREBEX,
TR M SRR SR B L. A/ A K R =
BEBR, WRAALE, LB, BMHE, Btk
B, EHER. BIZHRBREHEAE. —RHS, IGRISH
ot X JE2 37 7 £ 1A LAt 36 417 R % T A4 Beh g L B b 0 A g
5%, BEANEABRARKMN. GESELHMUNKRE, &k
EEBMR %, FElEFKEEBSBEMAAMIIFEL, BE
BAMELARSE, RIZHAHGCH RS, BEHRRF LU LR

ERENISH, BYNEENEELT, SRBEMERE,
FE RN SR —FET 5. RPN FRIRAZE,
MRIIEEB 1 B — M B4 A S 2 YEBCT S 1T M
WNFR, HRFEAMRITS, TEMRRLDHNFELNR
P&, ARRR, EMRILBIMEEIM, ABEBLSR.
A, FEET. BALMI. MBS LES5BAML, 7
EHEER(P<0.05), BTZWNFRES —FEE LK
HGG. BM, EMHBETF: (VBEMBETHR; 5 FLImKE
BL; QBERBELKE; WAIRXDBEKMSEE, HEX
SRMERAN. AR, X5%6EESENHRE
BABUIER, B5LRNBERR AR KEMRILRAE

#i7ER, MREMENA . BMTARRRAESFRE
SR #E12.

ADCIETT R BUEE XIS MK D FI 8RS, SHERT
DWIHS S B MERURMIE, tEERT %2R, MinADCHE
B—M5wE FRHMBAR. FEXIEKI-6TIERFERXMY
HIEHE, BEBETRKD FYHTRWSBERE", KHR
i, BMEEMMInADCEBFHGGEE, BEMInADCEM
ROCENZ FEANH0.957, IRRMInADCIEAEB B LR Fik
miERF, BESHGG. BMORI RS0 mE Bk, &
SR KBS %, §iE S S E M EE M.
B B 0 o R P B SR S e AR A 7k B Y, B KX %4
HIEARRINIER, BUKDFETRSRRE", max
E2; EENAERMEARSNEEEF. BieHEEs iR
BAEEERME ST RmEk, $ksFEaREna™,
MAXES, EMinADCEENES, X5HEE MR RE
BEE—B, B, AXEZROCHMENT, ANEEKMX
MinADCEBIFEERL.355X 10 ° mm?/skY, EiEEM. SR
HEE, Eit5calli EPREEIEHNERR), BKE
SARES A, EBRE. ANTEFR—SEEYMELEX
B, AXBREETF: (UERER), IRKEEHENER,
AR ISR RNARE, BEH—FHTHEXFR; 2
RIEALMAMK T EHEFHGG. BMAYERE KX E4 T 1E,
WEBRAME ZKEMInADCENFEESES,

£ FFR18, HGG. BMEHESHTHAIEIR FAMRILRITH K
EEAKBXMInNADCERRABMLK, SE05iREEILHRAE,
BAEEEATIREEY, BREEEERRS,

SE R

(118 Z 0%, T 4. MRISE 58 39 ROR ALY 7 3018 7 o0 46 108 o i R0 R
TS F D B N AT [T]. I R AT % 24 7, 2020, 39 (3): 446-451.

(2] 5k Be s, W ##, T 464, 4. TODSCPWIFn 3R #M AT AR 72 2 5 fi 3% 18 Fn &y
R BTG Y W e B L AR (T, R B LB B 4, 2020, 24 (2): 199~
203.

[3]Mao J,Zeng W,Zhang Q,et al.Differentiation between high—grade
gliomas and solitary brain metastases: a comparison of five
diffusion-weighted MRI models[J].BMC Med Imaging,2020,20(1):
78-81.

(413w b s L3R O E 2 K B4 08 5 5 IR M 7 ) o %8 X 5 5 i o
By R D). F B EH T A&, 2020, 52(1): 44-46.

(T#E 4T]W)

+ 33



(E#%E 330)

[5]Suh C H,Kim H S,Jung S C,et al.Diffusion-Weighted imaging
and diffusion Tensor imaging for differentiating high-
grade glioma from solitary brain metastasis: A systematic
review and meta-analysis[J].AJNR Am J Neuroradi
01,2018,39(7):1208-1210.

(6] 4 4, FMREAS, Ru8, 46, 3h A5 th 3 SRl L3R U5 7)) & 2 ) i e 5 9eg An
R SRS B [T] . SER B 445, 2016, 32 (1) 2 59,

(7] 55 0t, 4877, x| B. 3. 0T#i E 3R 3 w5k & At AR xd /8 ) ol Jo R 78 o fiw
A5 JB 0 R WA (T]. s R 3 24 7, 2020, 39 (1): 22-25.

(81 3K F, F(H1E, SRR BEIAR B 6918 e 3 B 0 i v ot i 741 A7 [T
Eh TR AE,2000,7(4): 17-18.

[91] Jiang,Bai L,Zhang X,et al.Diffusion weighted imaging of
brain gliomas in the differential diagnosis valuel[J].Iran J
Public Health, 2020, 49 (6): 72-75.

(101473 7, ) ¥, RHE, . wh L IR Y HE L RARMKAE . FAMEZE X 50 &
PR RFE G BB M E AT [T]. B ERR A&, 2016,23(5):1-5.

[11]Wu C X, Lin G X,
magnetic resonance imaging predicts a poor clinical outcome
in malignant gliomal[J].Oncol Lett,2015,10(5):2769-2776.

(121X, MBe A, 2%, F. MRY 2 Z R G E LN &R RFES %
HE B E 0], E IR E ¥ 5 A&, 2015,26 (12): 841-843.

(1314 %, 27, RAK, %.3. 0T H-MRSEA & AA A B 5 8 &
i 4% 75 8 B0 1] WL R R 3R (B2 40 , 2015, 53 (4): 65-70.

(141 5K A%, P aer, T HAK, 5. 8 Bl K i X ADCAE 72 %% M JI 0 J88 B J 4% 14 08
KB N I BB 42, 2011, 17 (1) 2 38-41.

[15]Calli C,Kitis O,Yunten N,et al.Perfusion and diffusion MR
imaging in enhancing malignant cerebral tumors[J].Eur J
Radiol, 2006, 58 (3): 394-403.

Lin Z X,,et al.Peritumoral edema on

(WeFEEHA: 2021-08-28)



