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Abstract

Objective: To assess and compare the diagnostic performance of 3D pseudo-continuous arterial
spin labeling (3D-PcASL) imaging and susceptibility-weighted imaging (SWI) in distinguishing tu-
mor recurrence from pseudo-progression in post-treatment glioma patients. Materials and Me-
thods: The study enrolled 37 patients who underwent resection and chemoradiation for patholog-
ically verified gliomas with new enhancing lesions. They underwent magnetic resonance imaging
(MRI) examination that included conventional MRI sequences, SWI and 3D-PcASL sequences. Lon-
gitudinal MRI for 3~6 months follow-up or repeat surgery was used to define the diagnosis. We
calculated the proportion of hemorrhagic foci for the enhancing lesions (proSWI) on magnitude
image of SWI. The CBF was obtained from ASL and compared with the contralateral normal gray
matter. Further comparison will use student’s t-test or Mann-Whitney U test to evaluate para-
meter performance and receiver-operating characteristic (ROC) analyses were conducted to
evaluate the diagnostic performance of the parameters. Results: The proSWI in tumor recur-
rence group was significantly lower than in the pseudo-progression (0.070 vs 0.270; p < 0.001)
and rCBF was significantly higher in the tumor recurrence group (2.189 vs 1.258; p < 0.001),
with the area under the ROC curve (AUCs) of 0.856 and 0.869. By adding proSWI to rCBF values,
AUC can reach 0.944. The proSWI was negatively correlated with the rCBF. Conclusion: proSWI
and rCBF are both valuable and complementary parameters in differentiating tumor recurrence
from pseudo-progression. The combination of SWI and ASL imaging has the potential to improve
diagnostic performance.
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ik AL R P s B, 30 3ot B AT (RF) S 28 ok i b T A N AR B K LT, 5 28 S A46 o A 4 1A 0 o
3D-PcASL 1 )5 i ML 97 f (CBF) K S Lo MLt i v, VPR IR e . 0 — LU 90 e X Bl B AR
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PRI E -

2. M55 %
2.1. ImERZER

AW FCRTBE IS T 2019 4F 10 A & 2021 4E 5 H e 37 A7 R A J5 Bk yr 45 9 s H IR 5 o
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2.2. MNHERRFRE

GINFRUEN: 1) MRYEHE T T AE AL ZU(WHO) bR, iR R iR 1) 4 20075 3 2402 T 25 8 R I3 98 (WHO
-1V 47), 2FECIRRRE: 2) IrE B8 TG 24~48 h #HATHLZ638 9% MRI ki #x; 3) fERUIATT
B BN B SR T A5 RS 6 NN, U AT Y BT R B R B s k. 7 R R S R TR AT
w2 5 24 h, Jin$d 3D-PcASL. SWI 41,

HERhRiE: 1) TAREHIG 24~48 h K17 MRI 58, 2) BV AR A LT A sl R i s s
3) HFBA T 3~6 M H MRI FEVIE K TR

R P25 iR 27 B SEATAG B vEE (RANO ARHE) [17] [18], WIS ZEA BUAS VAT SRR (R R 2 T, 3 R s A
(IR /INTE 3~6 AN H AR FEAAZ B SE /N, W AT R . MR, WS kEAE 3~6 4~ 3 HIYE R P K,
28 R o FRATTIE I Xof 8 5 DX AT I F R VIBREL 3~6 N H MRIBE U7, BAHS W iR 52k slifi kit
J&.

AT RAE SR B AR RIS b, A B AT R HRA A AT, I A S S AR .

23 WEHE

MRI B4 %% H 3.0T MRI (Ingenia CX; Philips Healthcare, Best, the Netherlands)/§f% 248, 171
TRE G 32 JEIE LR, LI e AT, PR b R AL B MRICE LT SIAN, TSR
2 A EsR L 5 24 h nd 3D TIWI. 3D-PcASL K SWI [#51.
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RIS 3D TIWI FEHISEUn T~ : TR=2300ms; TE =2.29 ms; &% f: 8, FOV 256 mm x 256
mm, AR/ Immx1lmmx1mm, EE 1.0mm, Z%192.

3D-PcASL Z:%f: TRITE =4034/10, Hif¥ 64 x 60, BUKEL 8 X, trid)aEiRIf A =1.8s, MEF =
240 x 240 mm, JZ)F 6.0 mm. FAREELIE B TGS, FHE AR AL

SWI F411Z%: TR = 31 ms; TE = 7.2 ms; FOV 230 mm x 189 mm, A A/ 0.6 mm x 0.6 mm x 2 mm.

2.4. B4R

76 KR TAER“ IntelliSpace Portal ” 347 U AL EE . K CBF & K SWI K 5 143 7% 3D-TAIWI Lt #E .

ASL £ % CBF &, M4 sk [X 322 4] 3 1) 5 AR ROI BB AE CBF 15 5 fi i (1 X 35, 1 #7 20~30 mm?,
DA e i £ SR A% 1 75 281 5 K IfL 38 #2 (rCBFmax) - 1E.3% 3~5 /> ROI HHf 1= ICBF {H, H AT A1t 40 #r o
MRAEF R MRl KI5 S, fE2) i ROI I, G KM . B, B MIXE. Fra ROl $HH P4
2 i 73 20U ST ) 1

T Swi g, 7E T1 g F—E sk i X 38072 i ROIL, KA ITK-SNAP 1% & #1E, 2
1 5 P b i DX S S ) Y MRS 5 Ik A ROI2. AR5, KA 5 ik TR AR B LU M T A, B2t
S SWI G b M ik 5 8 A X s PR TR A o5 G (proSWI o AR A A7 PRI HERS: T8 4R X FR 454K,

25. Gt ¥ER*E

18 H] SPSS 22.0 B A HEAT Ge it 2 0 Witk AT . ARAE IE S PERG 36 R P ST AR A t 4256 5% Mann-Whitney U
KO B AT 2R IR L e, ) Spearman 2545 73 1 iEAL rCBF 5 proSWI 2 [a) AR . ) FH MedCale #5444
ROC Mk, R4 AUC {HIFA MR AR bR AE % ) 5 4 AV P 2 0 T f e, I B K PR bR o R iU
VRS S 1 SR s B R IR B p < 0.05 A Git e 3o X i) CBF (%A Giit 22 £ .
3. R
3.1 ImARFERIELE

2 1R TANABE R UNmRRRIE, SATABUR R AR AR . . BT RS I
RSHTT BT R %R .

Table 1. Clinical characteristics of the patients

=1L mARKER

JE T Hkn=20 etk n=17 p
A 50.10 (*13.69) 50.7 (+16.55) 0.912
5
5 12 9 0.666
S 8 8
Lo 2]
I 1 1
] 5 4
v 14 12
TR 66.42 (+19.58) 53.74 (x26.37) 0.127
. . b
ﬁiﬁ*@gﬁtﬂgﬁkgﬁ)ﬂﬁﬁ@ 5(1~18) 3(1~12)
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3.2. EXMBMIHEREE proSWI. rCBF HHXxS¥ELE:

2 /& proSWI 5 rCBF 1 R AME Pk e 4H 1) 22 5 38 FERRALIXIB , Bk e 41 th i i AR o L
& T 5 & 2H.(0.270 vs 0.070; p < 0.001), & K21 rCBF i TRk R4, 2 34 %t 5 & X (2.189 vs 1.258;
p <0.001).

proSWI 55 rCBF fH 2 [H] £ 51 AH 5<% & (rs = —0.430, p = 0.008).

Table 2. Analysis results of proSWI, rCBFmax values in tumor recurrence and pseudo-progression

2. EAMEBMHREEE proSWI, CBF HHXS¥ELE

2R n=20 Bk E n =17 p AUC
proswi 0.070 (0.030~0.145)  0.270 (0.160~0.380) <0.001 0.856
FCBF 2.189 +0.788 1.258 + 0.407 <0.001 0.869

rCBF: HAMMiiE, ml/100g/min.

3.3. ROC HiZ& S thE R

K 1 ARSI RS proSWI K rCBF ) ROC Bk #T. ROC HiZks 4T E7~, proSWI. CBF {H
AUC 435175 0.856. 0.869. 4 proSWI Jyllfi S8 0.155 i, P4l 5 & AMEL It FE (O BIURRE D 85%, 4% 5+
fER 82.4%. Y4 rCBFmax NG FHE 1.85 I, FIPAL S AR FIEMEE e UK A 75%, R R 2N 94.1%.
BXA proSWI JZ rCBFmax — NPT S%L, ROC M4k F A AT LA %] 0.944.
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Figure 1. The diagnostic performance of proSWI, rCBF,., the combina-
tion of proSWI and rCBF,,,, parameters in differentiating tumor recur-
rence from pseudo-progression
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4. g

TEARREFF, FRATRAPEAAFE R MR BRAG 3 AT 5 A Vv g 258 H B0 384 5 A a3k A7 45 531
BAVERI, S EEFEML, "RH rCBF BE TR, proSWI BE K. WANSHL&Tie,
CWMER S, =L 0.944.

WA R AR R R S RAAEE Z A kk, H5 CBF R B FAHK. Bttt g
ST AT AR S I U R I AR 2 DA R i R M K [19], AR PESRSE AT A
W RILFERPEIRAE. AR 4Etb . ONVERCRRANMIGAE . 0 BE A I B AE AR [20]. =T 5 CBF 26
%, FRATHENE B T oT SR E R, SEHAANSRELSR, SYMERYR, #—PiE T ¥
4% -

TEARWEFLH, FRATER: 3D-PCASL 7 2 d ik Wl H2AF of i 1 378 52t (rCBF) KAt i bR i 2B 1M 55 . 1%
JF 5150 WU 5 U MR IR, T DA R BUR D s X SR L 2 (5 2, Wil JEC AN 4B 5k B 1ML 1)
FARUIBRX, B hA RS L3 58 (DSC) i . AL SRR, IR & R i e 2 2 T
PEHERE, HAA X5 e SRR 3 e 1 77, 1X 5 DART BRI A — S [17] [21] [22], X2 P e 2k i
0 MLV B 2 B 7 A SR A L () 19 22 K L A8 i T 38 n [23] o i Al P a2 Jee Lyt S AT ] DL FH I %8 )
{149 9 4 S5z ISR AN LIS B R o T R A2 FH TR TOURFE T8 AN I e Sl IR AR AR B %2, A rCBF 1
BRI = T LART A —S6 T 9T [17] [24], 1H/Z%: Manning A HEAR[25]. SWI AT ASL (BEEHEIRE T
MR AR X 3 i 5 988 52 R R VE gt e T ) o Af 12k

LEHLRT, SWI K1 3D-PcASL AE M AN [ (1t J T vHE At b 68 ol e o 8 BB 38 0 B R RV PE kI, — e R
R T B R AR AN IR R B AR FEA LA . BEA SWI ORI ASL AH IS H00T LS BVl I R (R T
SN, RHIBCT S5 B SR X S R LRI, IR NI PR R AR SR EE YR 7 7 28, AT ey R 35 ) 2
R, REATER R,
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