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[BE] B WiT=4ahlk Aetric (three-dimensional arterial spin labeling, 3D-ASL ) Y5zl 25 W 85Us %t HE 3 m
( dynamic susceptibility contrast-enhanced, DSC) -HEVEMFUSAZ ( perfusion-weighted imaging, PWI ) 75 %51l 2 il il Jot
J8 (high-grade glioma, HGG ) KJ5& & A PERRILEERN WP M. Fik: BB Hr40HGGA J5 i B iciHia
S IFAEREICIR % ( magnetic resonance imaging, MRI) BT H IR ORI 0 smAb kb1 B3, 40 IR PR BI2A 4G
BRI VIS ARG B R200, HUNPERGIAIE2041. BT A B E BT HE MR, 3D-ASLYI#, 32617DSC-PWIHH, 15
S b S X BEAR T H AL AR DG ML 30 1 2= S 8UE 43 I S BAEHGGA 5 & & R PR AR IR B8 % 51132 Wi vh
M {E. &R HGGAJS S AZA MRS 1 %S H3D-ASL-F- AR XK ML it (3D-ASL-relative cerebral blood flow, ASL-
rCBF ) . DSC-PWI-rCBF ( DSC-rCBF ) . DSC-F-HAHX N4 ( DSC-relative cerebral blood volume, DSC-rCBV ) Bl
o TG PERIASEAL (P<<0.01) , HASL-rCBFIiZIBIfEf i, PIASL-rCBF=2.320Im i, 2Wiahti s ; mDSC--
PIAEXE B ] ( DSC-relative mean transit time, DSC-rMTT ) K& DSC-F-HJAHXT ik H] ( DSC-relative time to peak, DSC-
rTTP ) TEHGGA 5 & A LA PRI R SELE Z 8] 1 25 S Jege it X (P=0.21, 0.15) . £5i&: 3D-ASL. DSC-PWIHn| %
SIHGGA 5 & & FBUHPERIRSE , I H ASL-rCBFi2Iii s = T DSC-rCBF . DSC-rCBV.
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[ Abstract | Objective: To explore the value of three-dimensional arterial spin labeling (3D-ASL) and dynamic susceptibility

contrast-enhanced (DSC)-perfusion-weighted imaging (PWI) in the differential diagnosis of postoperative recurrence and radiation
necrosis of high-grade glioma (HGG). Methods: 40 patients with HGG who underwent postoperative magnetic resonance imaging
(MRI) follow-up with abnormal enhanced lesions were selected. 20 cases of postoperative recurrence and 20 cases of radiation
necrosis were confirmed by the second operation pathology or long-term follow-up examination. All cases underwent routine MRI,
MRI enhancement, 3D-ASL, 32 cases underwent DSC-PWI. The values of hemodynamic parameters related to focal reactivity and
normal contralateral image were got, and the values of perfusion parameters in the differential diagnosis of postoperative recurrence
and radiation necrosis of HGG were analyzed statistically. Results: The hemodynamic parameters of 3D-ASL-relative cerebral
blood flow (ASL-rCBF), DSC-PWI-rCBF (DSC-rCBF) and DSC-relative cerebral blood volume (DSC-rCBV) in the postoperative
recurrence group of HGG were significantly higher than those in the radiation necrosis group (P<<0.01). ASL-rCBF has the highest
diagnostic efficiency. And when ASL-rCBF=2.32 is the critical value, the diagnostic efficiency is the highest. While, there were
no statistically significant differences in DSC-relative mean transit time (DSC-rMTT) and DSC-relative time to peak (DSC-rTTP)
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between the postoperative recurrence and the radiation necrosis (P=0.21, 0.15). Conclusion: Both 3D-ASL and DSC-PWI can

distinguish postoperative recurrence and radiation necrosis of HGG, and the diagnostic efficacy of ASL-rCBF was slightly higher

than that of DSC-rCBF and DSC-rCBV.

[ Key words | High-grade glioma; Recurrence; Radiation necrosis; Magnetic resonance imaging; Perfusion-weighted imaging
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L PH2HZ] ( World Health Organization, WHO )
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FREILIRFIGANL, S IE AR PRSP . X
H T o8 UE B3 H T LIRMRIK A,
PP G R AR (A8 ) | 3D-ASL
K DSC-PWIH: &, #MMRIF-H 240 W8
24 cm x 24 cm, JZJES5 mm, ZEEFE]I mm, 7
Gl . HEWTTIWI [ B} (repetition time,
TR ) 400 ms, MPEnfE (echo time, TE)
10ms | . T2WI, T2HRMTESHLIRE P51 (T2
fluid attenuated inversion recovery, T2 FLAIR )
FRARAIT2WI (TR 4 200 ms, TE 102 ms) |
P HOIMA AL (diffusion-weighted imaging,
DWI; TR 4 500 ms, TENH/ME, bfE=0.
1 000 s/mm®) . FFAT3D-ASLATH, B ik
%, FHERE281 s, HESHCHTR 4 844 ms,
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TE 10.5 ms, %4564 x 64, JZJ54 mm, JZE]EE
0 mm, JZ2%36)Z, ME24 cm x 24 cm, K
B3, trid)EEREE (post labeling delay time,
PLDT) 2 025 ms. #RJ517DSC-PWIHH, H
o S S 2 0 e Tk A AL mE R e ( Gd-
DTPA, 0.1 mmol/kg) , EFIAZHRN3 mL/s, ¥
Y ALIE B R S AR, R HE R 1
BASHE T 71 /% (echo planar imaging,
EPL) J¥%, HEWrom &, Hs0a 4,
HEEIE 75 s, HIESECHTR 1 800 ms, TE
15.9 ms, 4128 x 128, JZJES5 mm, JZ[AIE
1 mm, PREF24 cm x 24 cm, JhRE . BJ5fT
TIWIH BRI . 28 #E173D-ASL, 32/
fTDSC-PWI, HAHGGHE K200, kR
BE1249
1.3 BERERSH

#3D-ASL . DSC-PWIJE 1A K14 53 514 1%
% L [EGEA 7 AW4. 6 G L 4E J5 40 P T4 3
K Functoo R {447 EIG AL B, A% 1 37
B SN E, L 4E3D-ASL- ik Il i
( 3D-ASL-cerebral blood flow, ASL-CBF) .
DSC-PWI-CBF ( DSC-CBF ) . DSC-Jij il 25
( DSC-cerebral blood volume, DSC-CBV ) .
DSC-FHE it a] ( DSC-mean transit time,
DSC-MTT ) K&DSC-ikl§Rf[E] ( DSC-time to
peak, DSC-TTP) . HI2& A F & &K MG F
[ - ] 0 i Js g 6 3 AR U T i S
SRALKEROVE R, 45O MRUE R KR, 7ERE Ktk
SR LI T DX L XS A% 5% I 5 2 i ) JR
DL X (region of interest, ROI) , ROIZEHUK
I RZHE, K/NRH10~20 mm?®, ST H . i
B AARIRBEIX R, I3RS (E . S
NS, i T IEBRAMAZE SR, R
SEVE (AR HE AL (o T 2 T 1 % 45
FHBAL ), FTAS HAE A kS YRR X v L,
435 ASL-rCBF . DSC-rCBF, DSC-rCBV,
DSC-rMTT, DSC-TTP,

1.4 GitEshiE

KHISPSS 25. 08K AT ST o0 Hr, SEHR AL
PR Hx + s3RoR o X P ALBE S8 i Ak a9 il o
Bl 127 S0 S5 0 HABER W ST RS o 36
P<0.05 825 A S =E L M2 TAE
FE (receiver characteristic operating, ROC ) |if]
S e A PR A LT L () R R R R
SR

2 % R

21 HEHMRIZ3D-ASL, DSC-PWIiEEE RN

HGGA J5 & & KU i SR SEfEMRI |1
IR TIWIERKGES, T2WIRSFS,
JE A s B85 5 AR 200K L B PR BRI
M@l (K1~2) . £WHGCARFRE K& H
FH MR R 498 fL 19 X 3 ASL-CBF . DSC-
CBF. DSC-CBV# &, ThRE L -4
(EID~F ) 5 X tEmsRsedl, b1 24i s
F MR 5% F 5l s Ak 19 X 38 f/E ASL-CBF , DSC-
CBF. DSC-CBV I mi#iEsh, HAaREREX
7EASL-CBF, DSC-CBF. DSC-CBV I 545 {ikiE
HRI, WEERIVE-BE (E2D~F) .
2.2 3D-ASL. DSC-PWIE B &MEXxSEHLtL
% K% ROCHI 24> #7

HGGA Ji & K 4L 1ML i 5h F1 2% S 4 ASL-
rCBF. DSC-rCBF. DSC-rCBVH i & Tk 5
PR SEL (P<0.01) , PAASL-rCBF=2.32,
DSC-rCBF=1.95, DSC-rCBV=2.24 Kl F14 ,
ZWHGGAR G & &M R B 55 883.3% .
83.3%. 91.7%, FEFEE4490.0% ., 75.0% .
70.0%, ROCHTZ < T w5 °480.975 .
0.933. 0.946, ] W, ASL-rCBFI1i2 Wil fit 5 i
(2, K3) ., I HASL-rCBF{H ¥k = T DSC-
rCBF{i. 1MDSC-tMTT, DSC-rTTPZEHGGA 5
82 KA SRR IR E 2 [0 () 22 7 R GE T2
X (P=021, 0.15, #2) .
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E1 HGGAREFEEEZMRIES
W BE, B, 578, RERHAIIE (WHO V) AR5, ZBEURESS MR FEE & . A~BIIY I3 AT2WIL, TIWBERREER, 22
ML A R RK T2M5 S, G G EIRAHNR, CHRYTIF6.51 H TIWIESR %, 34585 S b T B mig A, HLaRfb ks
4. D~F43)ASL-CBF . DSC-CBF. DSC-CBVINEE, ikl et 5 o v .

B2 HGGAREMIT EHEEMAIEMRIE S

W RE, B, 452, RESANEE (WHO IV4) AR5, ZBEUIES AR S TERRIE . A~BREOTIE3 A T2WI, TIWBEREE, &
MR X AR K T2E S, AR, 355 Z PR SR L . CNRDY IR 84N H TIWDE SR MR, 35 5 5 Ak 30 B H5 ik
/. D~F4>5°HASL-CBF . DSC-CBF ., DSC-CBVE#Il, gkt st il A 1
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%2 HGGAREE%4A (A4A) 5stEmiiztA ( B4 ) 3D-ASL. DSC-PWIHHX MR H¥ESEM L E

(xxs)

21 5] ASL-rCBF DSC-rCBF DSC-rCBV DSC-rtMTT DSC-rTTP
Af 3.16 +0.60 2.36+0.67 2.89+0.74 1.44 + 0.46 1.38 £ 0.64
B4l 1.09 £ 0.65 0.94 +0.59 0.98 +0.65 1.64 +0.49 1.13+0.16
HH 10.51 6.05 7.37 -1.27 1.49
PlE <0.01 <0.01 <0.01 0.21 0.15
Lol DL A 3 86E o 6 5ERE (blood-brain barrierr,
BBB) , FTLLRESUISE R W AR
0.8+ DSC-PW L& 3 F 5% b3 1 2k 6 41 1 IR iE 47
0.6 R, BB IR N ML I B ) S A A
. RN LB 220, TR 2 BBBAY R 2
o — ASL-rCBE B0 AR U TR A R BN, IR R
0 e ARIF L5 RV HE RS 5 219 ASL-CBF ./ %1
0.0 WA A% XS AE 43531 492,83 + 0.54 . 0.90 +0.19,

B3 ASL-rCBF, DSC-rCBF. DSC-rCBVEZIHGGAREE £
SRR SR ROC i 2%

HGGA J5 & & FTBURE IR PR FE 34 ] K 30 R
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TP G PR BT AT e 26T K 22 5 40 i 1 B i
DNARIR, 145 PN B2 4 PR 5 FnIRsE [t
WO e A AR A SN S A A, I AE Sl MU
BB S IR R E AR P R BN
[F] R PE AR
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DD 011 R N e = i b o W 4 (Y 2 e i
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JEAR S5 K FRY Y A g
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TN B N KB RTINS AR Y, BT LAAE3D-ASLYS
DSC-PWI I 2 @i o Ar i il 5 P B IR A8 IX
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PWI I S G i IR 7 2 AF , 3X J&3D-ASL5DSC-
PW I T AR 8 ) 3 2 0 o A O AR
FEH, 45 T 4R R IR B 12 S 80h ASL-
rCBF. DSC-rCBF. DSC-rCBV{HTEE K4 5k
FEH Z M2 S A R E S, SRS
SRLOT e (E A 245 S B VR BE R e
[X ASL-CBF, DSC-CBF. DSC-CBVH] & & X
MEEAR X, FRATTHEI AT 66 B R e e &2 4 5 s it
PESRFERI A A, FEGR X A ML 8h T 2= S5k
FCAEAFFEAHRE T . A5 K BEDSC-rCBF{E /)N
TASL-rCBF{H, A]fg)s [N ZEDSC-PWDEH: T 1
RS I S oA, RI{EBBBINA iR
PRI NAF S, WA 25 BRI FE AR BSER X
BB, &R DSC-rCBF . DSC-rCBV#1k
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S ZHRATSSIMMTT . TTPME 7!, FTRIZEHGG
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