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Resection of gliomas by intraoperative high-field MRI combined with fluorescence -
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[Abstract] Objective To investigate the efficacy and safety of intraoperative high - field MRI
combined with fluorescence - guided glioma resection. Methods A total of 53 patients with glioma
admitted to The Fisrt Bethune Hospital of Jilin University from June 2017 to June 2018 were enrolled,
including 33 patients (62.26%) whose tumors were located in important brain functional areas (17 cases in
motor area, 11 cases in language area, 5 cases in thalamus). Glioma resection was performed under
fluorescence-guided (fluorescence guidance group, n =28) and intraoperative high-field MRI combined with
fluorescence - guided glioma resection (combined group, n = 25). Results Total tumor resection was
performed in 42 cases (79.25%) and subtotal tumor resection in 11 cases (20.75%). Of the 33 patients
whose tumors were located in important brain functional areas, total resection was performed in 25 cases
(75.76%) and subtotal resection in 8 cases (24.24%). There were 12 cases (22.64%) of astrocytoma (WHO
grade ), 17 cases (32.08%) of anaplastic astrocytoma (WHO grade IlI) and 24 cases (45.28%) of
glioblastoma (WHO grade IV) were confirmed by postoperative pathology. There were 16 cases of speech
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disorder (30.19%), 21 cases of transient limb movement disorder (39.62%), 6 cases of mental disorder
(11.32%), 8 cases of intracranial infection (15.09%), 2 cases of small epidural hemorrhage (3.77%), and no
death after the operation. The operation time of combined group was longer than that of fluorescence
guidance group [(3.79 + 1.14) h vs. (2.53 £ 1.04) h; t =-4.718, P =0.000]. The tumor total resection rate in
the combined group was higher than that in fluorescent guidance group [92% (23/25) vs. 67.86% (19/28);
X' =4.681, P=0.031], the WHO grade had significant difference between 2 groups (x> =2.041, P = 0.036),
but the tumor total resection rate in important brain functional areas [88.89% (16/18) vs. 60% (9/15);
Fisher's exact probability: P =0.101] and the incidence of postoperative complications [37.73% (20/53) vs.
62.26% (33/53); x*=0.179, P =1.000] were no significant difference between 2 groups. In the mean follow-
up of 9 months, 11 patients (20.75%) had tumor recurrence. There was no significant difference in the
recurrence rate between combined group and fluorescence guidance group [12% (3/25) vs. 28.57% (8/28);
x> =2.205, P =0.138]. Conclusions Intraoperative high-field MRI combined with fluorescence guidance
can significantly improve the total resection rate of glioma, while preserving important brain functional areas

and neural structures as much as possible, improving the quality of life and prolonging the progression-free
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survival of patients.

[Key words] Glioma; Magnetic resonance imaging;

Fluorescein;  Neurosurgical procedures

This study was supported by "13th Five-Year Plan" Science and Technology Project of Education

Department of Jilin Province (No. JJKH20190039K]).
Conflicts of interest: none declared

I R S5 958 A2 v AR B 2 2R G B L I I TR
FAR 4 I BR 4 K 0 E J A A7 T (PFS) R & A 7
Jo e ) Ry i AR T R AN G k2% 3 A
O 7 ZR R, A R e DL R B S S
FEEREE AR ORI B R A T ) RE X
1 Jif 988, AT RE 3 LK A MERR T REBI G . AR,
ZHMFARBIEAR MM Z ARG KEE T
AR R A (OUS) %58 /Y N T, 15 Jie g 4 B ok %
BERE O A A W R A R BR M 4 S
Z G5 AT B AR v R VRORE 0N i 98 3 43 B B 51 M
AL, WAV A M IR 00 e o 88 ¢ 0 B 4 (FILS) Al
5-F 3 BRI (5-ALA) Y (6 R B g, 3 A0 5 R
Hh R R A M LA 0 i R 300 N AR R R o iR
H MRIGMRI) A] DA E 53 BF b g s 5, BEA B 22
2Rty I RN T A L 2 1 2 4R A, v e R
VBT firk 98 010 o3k R B, DT E £ B A 22 T BE 1 I 4 T
KRR % 4 VI BR MR s W5 W, R R
MRI AT DA 42 5 AS [ 28 200 58 o 9 4 V) ok %6, I B fg kg
LR BT, MRS R B — B BEXT
SIHT T T T Mk TR VI bR AR 5 R R 3 MR
A 2 651 5 Ml Jie B9 U0 I R 1 A Akt N a2 4
PR, DU & B R 5 Tt R AR A R A 3 T

BREHE

— KB
LAAKRE (1) MRI 5% 505 5B 0

Fe i di AR AR, T W R AKE 5, 8 BAEAE KA &
K DX R A O Rk 2 B R R U 5 B R
R (2) BT HOEH1 T T MR IR AR &R
VK V5 9 B % AR i e B S Sk Ml s TR o (3) T A AR
B E ¥ % i 5 9 2 BT R O 2 A TR E O
2B N A T

2 HEBRbRAE (LS REES W G5 I e B
S TP AR AR 28 R 0 I LR e e o (2) 9 AR L R
W&, AT AR T AR A DX TR o (3) 2 R A oK
B PHE . (477 7E MRIF F 28 g E ok e e [ b .

3. — R EEE20174E 6 H £ 20184E 6 H7E
MR 2 13K LA — B BE b 28 bR AR BHE B R T
(18 G e S5 96 6 2 3 53 811, 5k 39 BBl , Lo ik 14 B 5 4
#4529 ~73 % F11(48.24 +23.12) % ; J5 & i 46 1]
(86.79%) , 52 %% 741 (13.21%) ; i 988 {57 T %51 i 26 1
(49.06%) , Wi it 14 i (26.42%) , Wi k¢ # 8 #i
(15.09%) , F 1k 5191 (9.43% ) s Ho 33 451 (62.26% ) fith
e A s e B i = s o 1 K VA BB = | W I IR T =
DX 11, B 5. AR AE AR Hh 2 5 6 H % 58 MR
Gy RG] T4 (28 1)) AR rf i 3 MRTEX 5 ¢
ol FH A H,256]) WA EE —~REE
B, ESTSEITFEL(P>0.05,%1),

=R

LT R TR VIR AR JOohg S48
5 AR A g L 45 R T R A, R A B RR
B R AT AT 98 00 R A Bl Ee K 0.50 ml1 e &R



. 990 - AR B 2 AR 2021 4F 11 A 21845 1110

Chin J Contemp Neurol Neurosurg, November 2021, Vol. 21, No. 11

R1OBCGH GTOCT] T B TG RO LL#
Table 1. Comparison of basic clinical data between
combined group and fluorescence guidance group
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Figure 1 A 58-year-old male was admitted to the hospital due to epilepsy and speech awkwardness for 2 weeks. He was
clinically diagnosed as a left frontotemporal glioma, and underwent fluorescin - guided glioma resection  Preoperation axial
enhanced T,WI showed the left frontotemporal lobe had a space-occupying lesion with uneven obvious enhancement (arrow
indicates), surrounding edema band (Panel 1la). Intraoperatively, the tumor was gray and medium in texture, with local
necrosis. The strong and weak fluorescence staining area was resectable under fluorescence microscope (Panel 1b). Axial
FLAIR with fat saturation 3 d after surgery showed complete tumor resection (Panel 1¢). Figure 2 A 30-year-old female was
admitted to hospital due to headache and personality changes for one month. She was clinically diagnosed as left
frontotemporal glioma. Intraoperative high - field MRI combined with fluorescent - guided glioma resection was performed
Preoperative axial FLAIR with fat saturation showed a large space occupying lesion in the left frontotemporal lobe, compression
of the ipsilateral ventricle, and midline structure displacement (arrow indicates, Panel 2a). Intraoperatively, the strong and
weak fluorescence staining areas were excised under fluorescence microscope, and sagittal T,WI showed residual tumor (arrow
indicates). The residual tumor was resected for a second time (Panel 2b). Axial T/WI 7 d after surgery showed complete tumor
resection (Panel 2c¢).
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Table 2. Comparison of postoperative clinical data
between combined group and fluorescence guidance group
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