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ABSTRACT: Objective To evaluate the role of perfusion weighted imaging (PWI) in the differentiation
between recurrent glioma and radiation-induced brain injuries. Methods Twenty-three patients with previously
resected and irradiated glioma, presenting newly developed abnormal enhancement, were included in the study. The
final diagnosis was determined either histologically or clinicoradiologically. PWI was obtained with a gradient echo
echo-planar-imaging ( GRE-EPI) technique. The normalized relative cerebral blood volume ( rCBV ) ratio
[rCBV (abnormal enhancement) /rCBV ( contralateral tissue) |, relative cerebral blood flow (rCBF) ratio
[ rCBF (abnormal enhancement) /rCBF ( contralateral tissue) |, mean transit time (MTT) ratio [ MTT (ab-
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normal enhancement) /MTT ( contralateral tissue) |, time to peak (TTP) ratio [ TTP ( abnormal enhance-
ment) /TTP (contralateral tissue) ], and bolus arrive time (BAT) ratio [ BAT (abnormal enhancement) /
BAT ( contralateral tissue) ] were calculated. The regions of interest ( ROIs) consisting of 20-40mm” were
placed in the abnormal enhanced areas on postcontrast T1-weighted images. Ten ROIs measurements were per-
formed in each lesion. T test was used to determine whether there was a difference in the rCBV/rCBF/tMTT/1T-
TP/rBAT ratios between recurrentglioma and iradiated injuries. Significance was set to a P value <0. 05. Results

Thirteen of the 23 patients were proved recurrent glioma and 10 were proved radiation-induced brain inju-
ries. The rCBV ratio (3.60 +3.86 v5.0.82 +0.74, P =0.000) and rCBF ratio (2.88 £2.27 v5 0.84 =
0.80, P=0.000) in glioma recurrence were markedly higher than those in radiation injuries. The areas under
rCBV and rCBF ROC curve were both 0. 8763. tMTT (P =0.204), «TTP (P =0.260), and rBAT (P =
0.071) ratios showed no statistical difference between the two groups. Conclusion PWI is an effective tech-
nique in distinguishing glioma recurrence from radiation injuries, and the ratios of rCBV and rCBF ratio differen-

tial diagnosis of critical value to 1. 3088 and 1. 1235, respectively, can be used as a reliable clinical indicator.
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Advantage Windows T fEul I i#47. R 26T
BAFREAT 4y B, 45 8] CBV, CBF, MTT, TTP, BAT
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HEDITIED TUW S5 5 SR £ DX Il %0 A X6F T 5 79 g 11 J5
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ROI & O &t 4 5 Ak B W) 2 0 IX &k, 1 & +CBV,
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IRBE e B 781X, AN VT H 98 b5 4 2 230 A B diE .
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LrESE
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KA ROI 230 4,

FEVE MR RAE B 5 M EM AR bn P, IR E &
rCBV FI tCBF L AE 435 3. 60 3. 86 1 2. 88 +2.27,
HH S T P G 5 405 64 0. 82 0. 74 (P =0.000) Al
0.84 £0.80 (P =0.000); rMTT (P =0.204) . rTTP
(P=0.260) F1rBAT (P=0.071) ) LAETE P4 R 22
SEAGIFEL (F1),

Wt 4 1 1CBV L {E Al xCBF LB 9 ROC i 2%
(BEI1), B/RMiHMLTmRE R 0.876, 15 rCBV
A1 rCBF 75 56 5] Jie Ji 8 42 20 e S5 i 45 493 41 i 24
BAERL, 554 1.1235 F11.3088, binary logistic
SFTEE R R, 1CBY MK, CBF LWIEBER, Ji
KT e R IR R E K, rCBV L KT 1. 1235 (1%
KN R Ak (1 OR fH J2 18.81; rCBF [ KT
1.3088 (955 kb Ay B Jot 988 &2 & 1 OR {E b1 /2 18.81,
rCBV LL{E AN 1CBF HEZ A G 45 R R B & B
ARG (K2),

&1 PRS- SR L

Table 1 Comparison of hemodynamic parameters between two groups

434 Group 1CBV tCBF MTT ‘TTP tBAT
BERERE KA (n=114) 3.60 3. 86 2.88 £2.27 1.22 £0.77 1.03 £0. 16 0.99 +0. 15
Recurrent glioma group
WO PERAGAL (n=124) 0.82 £0.74 0. 84 0. 80 1.11 0. 64 1.01+0.13 1.03 +£0.13
Radiation-induced brain injuries group
P 0. 000 0. 000 0.204 0. 260 0.071

rCBV: AAXT AR ML i rCBF: ARXTAN ML G AL oMTT: AXSFIEE 0] 5 (TP ARSI 5 rBAT: AX P Bk 0 0]

rCBV: relative cerebral blood volume; rCBF: relative cerebral blood flow; rMTT: relative mean transit time; rTTP: relative time to peak; rBAT: relative bolus

arrive time
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T2WI 5 T2 + WI A5 5 —d PEF#fk. DSC-MRI £ AR
A LR B2 200 B A IS IR R R R, el T R 4 i
(14 A 4 40 e B A bR S E0CHHT FR AR 7 SR 34
o e = P A AR ML AL R SRR A, S bR 2 2 R

25.0000

20.0000

15.0000

rCBV

10.0000

5.0000

0 ©C

P48 po® B8

04 Qa 0o
0.0000 + ﬂ °

1
0.0000 2.0000 4.0000 60000 8.0000 10.0000 12.0000
rCBF

rCBV: AHXFAR LA &5 rCBF . AT A il 37 &
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Fig2 rCBV is linearly correlated with rCBF
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P LA A B o 3 b 7S 33X 4 e T A 0 A ER S Y
A AR, ALHE I A IRT B . AN 5 R ) 58 i I 0
A NLZ, A R A L A R BB,
TE T UARAR 5 oy A3k S S5 96 52 J 1) v I 6 iR
%, RITE S % rCBV/rCBF/tMTT/YTOP/rBAT I, R
P XF LT B SR i 4 4 5 | ke 4 0 R AR AR S
FIROCER, AT DL il i (] -15 5o B i 2k, AR 4 B (] -
5 B I AT AR AR ER A3 L B 1 2 S R A A,
3 3 LA A8 5 e A A DXk 1 A7 B B AT 2 i B
G8o TERG MR E G B AR T, SRR S5
& CBV, 7 rCBF/tMTT/xTOP/rBAT L [ % /b, Fuss
LT R MR PWI G5 25 (20 Ui S A 2T e 1k S
I L9 T G S Y 1CBY AR R, s MR PWI Af
JFH A TC 0 b A o3 107 A Ao

ABIGE R FH -1 B 4% (echo planner imaging,
EPD) FARYR i h A G I (8] 43 982, [Rl I 0 A d &
o7 ST A R G AT 22 T2 + AR A UM . 25
N, W E &) rCBV L {E A 3. 60 3. 86, rCBF L,
B4 2. 88 £2.27, WU K THUNTEMBI A, S5
JIRE 2 B AR B ARAT G o LA TSR R i 45
TN MR PEFE AR RS, — B T X
PR DR SR P 15 o L RS s 3 40 45 e I 52 R TE R
BRI N AT LA A SRR KR, Ehs L Res
BB B 5 R T R A A O AE B . Fink
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s TR 45 R R, vCBV IR R 41 CBY LAl N
3.62 +0.65, W W& TS Pk it 05 4 A 1.31 =
0.50, ROC #H4k F ik 0.917, Mitsuya 2% i 55 25
RN, O RGA45 41 fCBV AR R 0.39 +2.57,
J JBi9RE 42 % 20 rCBV Ly 2.1 £10, xCBV Al i 7
HAEPILH IR B i 2% 5, Sugahara 251 R 45 1 LR,
rCBV {1 L AR Qi 28 > 2.6 W AT LLi2 W A i o 8 &2 %
rCBV {9 FLAE AN SR < 0. 6 T 0] LAI2 I oAy g S 4k M 483 405
XHF rCBV HAEFE P& Z B 1 oL, W% 223E4T PET
KA it d5e S 12

Barajas %[10] AR, FRE rCBV [{H ROC &5
WA FHE R 175, AR L L {6 )5 S i 45 5
KRR RIEATE AR RE (R 78.92% , F¢ 5
JE71.58% ) . ABFFEE 538 vCBV LB AT rCBF LU AH
(1 ROC #hZk, 15 PR AR PEAN 45 b 7 S0 e i 22 K
LRI S 4 T 400 43 L ) 2 B R B, 5 R R fCBV
{4 1.1235, CBF {4 1.3088, Wi# OR {HH
18. 81, MM H 1CBV FLfE AT 1. 1235 ByfsktH
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18. 81 f%. rCBF [L{E KT 1. 3088 [kl i ki & %
FIHLZE L rCBF AR /N T 1. 3088 35kt [] A 4% i 18. 81
Fo RSB i AR 8 5 &R, A 2
JE TR 02 e AL RE A I SR B B v P B N T A R AR
B b2 B BE R LS R B OR R E RSN K R
I, SRFE, I LG i A 5 A fE A RE LT 4E R AR IRAE,
JEl 3 R SRBELH 20N DL HBCLE 53 A7 1 1] 28 2B -/ 598 e Joe
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J RS M i B 43 1) 75 S5 A 2D R PR /N KRR TR
Bk, U2 BB ADC {H A Hrad i s o B B
(R PE R B4 o X F X RER IS 0L, s M2 Wk 245
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MR, FETEIR R KR RIS TS P i 45 5 | A 3 2 pl kIR
(A IR 52 A s [ /E o I 2 81 FB 35 I PR IR 35 Fh K R
AR T8, SR8 1CBY H(EE (A,
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rCBV WAV ¥I{E, IF AN REAC 290 kb 4 i 38 R 15 0L
P AR IE N A BB, ¥ R i Ak DI P S 48004 il ST
ROL%4s ( BEf% 4 57 1R 2% ROI J5 {5 B ). Barbara
AURR ST BoR, R BUR A K 4 1CBVmax y 2.44 +
0.73, B & TR P 05 4109 0. 78 0. 465 B it
%3 % 41 rCBVmean 24 1.46 +0.49, B 5 & F il 4t
PERGHI 4119 0. 49 £0.38; 414 rCBVmax K+ 1.7,
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