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[ Abstract] Objective  Recurrent malignant gliomas often violate important neurological function
parts or deep brain structures due to tumor invasion, further increasing the difficulty of reoperation and
treatment. Therefore, how to develop a reasonable treatment strategy, maximize the removal of the tumor,
and ensure a basic quality of life of the patient, is nowadays hotly debated by scholars from various
countries. This article aims to explore the reasonable treatment and optimal surgical strategy of recurrent
malignant gliomas. Methods Four cases of recurrent malignant glioma were collceted. A comprehensive
assessment on preoperative imaging, intraoperative operation, postoperative complications and long - term
follow-up was made, and treatment strategy was elaborated. Results Postoperative MRI in 2 cases showed
the recurrent tumors located in remnant edema parts, which were revealed by T.WI after first resections.
One case underwent expanded resection of edema parts according to TWI. This patient suffered short-term
sensory aphasia and weakness of right limbs, but recovered by improving cerebral circulation, hyperbaric
oxygen, auxiliary acupuncture and physical rehabilitation trainings. One case with brainstem glioma
underwent precise resection by laser knife, without postoperative neurological disorders. All the 4 cases
received postoperative chemotherapy with TMZ (200 mg/kg, 5 d/28 d). The average follow-up period was
(14.00 £ 12.50) months. Conclusion For obvious recurrence of malignant glioma, reoperation is still the
key factor to lengthen the survival of patients, and expanded resection of the edema area supplemented by
T.WI can reduce recurrence. Under the precondition of maintaining the basic postoperative quality of life
of patients (KPS > 70), expanded resection should be used. As for tumors adjacent to the eloquent areas,
precise engraving resection should be used to minimize residual tumor cells.
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Figure 1 MRI before the first operation showed a remarkable enhancement of space-occupying tumor in the right temporal lobe and
peritumoral edema. Coronal enhanced T/WI (Panel la). Sagittal enhanced T/WI (Panel 1b). Axial enhanced T\WI (Panel lc¢). Axial
FLAIR (Panel 1d). Figure 2 MRI after the first operation showed total resection of tumor enhancement part, but T,WI showed the
preoperative T» hyperintense sites had reservations inside the strengthened tumor nodule (arrow indicates). Coronal enhanced T,WI
(Panel 2a). Sagittal enhanced T\WI (Panel 2b). Axial FLAIR (Panel 2¢). Axial enhanced T,WI (Panel 2d). Figure 3 MRI before the
reoperation (5 months after the first surgery) showed recurrent tumor located in front of the right temporal lobe, resulting in severe
peripheral edema. Axial ToWI suggested the recurrence site (arrow indicates) was located in the residual part showed by T.WI after the
first surgery. Coronal enhanced T\WI (Panel 3a). Sagittal enhanced T\WI (Panel 3b). Axial TWI (Panel 3c). Axial enhanced T\WI
(Panel 3d). Figure 4 MRI 9 months after the reoperation showed tumor nodules as well as the surrounding edema parts were removed

by surgery, and the right lateral ventricle was opened for expanded resection. Coronal enhanced T\WI (Panel 4a). Sagittal enhanced
T/WI (Panel 4b). Axial enhanced T\WI (Panel 4c¢). Axial FLAIR (Panel 4d)
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Figure 5 MRI of patient with tumor recurrence showed the recurrence located in the original tumor site of the right occipital lobe, and
local eminence in the position of partial decompressive craniectomy caused by tumor growth. The significant enhancement of tumor and
intratumoral necrosis were also seen. T,WI showed local edema outside the enhanced tumor. Coronal enhanced T\WI (Panel 5a).
Sagittal enhanced T\WI (Panel 5b). Axial enhanced T/WI (Panel 5c¢). Axial T,WI (Panel 5d). Figure 6 MRI 1 month after the
reoperation displayed the strengthened tumor nodules were totally removed. However, T.WI showed residual part of edema outside the
enhanced tumor (arrow indicates). Coronal enhanced T\WI (Panel 6a). Sagittal enhanced T/WI (Panel 6b). Axial enhanced T\WI (Panel
6¢). Axial T.WI (Panel 6d). Figure 7 MRI 3 months after the reoperation revealed enhanced nodules (arrows indicate) located in front
of the original surgery cavity, which was the residual edema parts showed in Panel 6d. Coronal enhanced T\WI (Panel 7a). Sagittal
enhanced T\WI (Panel 7b). Axial enhanced T\WI (Panel 7¢). Axial T.WI (Panel 7d). Figure 8 MRI 16 months after the reoperation

showed continous expansion of enhanced lesions and local recurrence (arrows indicate). Coronal enhanced T\WI (Panel 8a). Sagittal
enhanced T\WI (Panel 8b). Axial enhanced T/WI (Panel 8c¢). Axial T, WI (Panel 8d)
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Figure 9 MRI before the reoperation showed the recurrent tumor located in the left frontal lobe. The strengthened nodules involved
the corpus callosum and reached the angulus frontalis of lateral ventricle, but was still far from the central sulcus posteriorly. T,WI
showed the peripheral edema reached the front of the anterior central gyrus. Sagittal enhanced T/WI (Panel 9a). Coronal enhanced
T/WI (Panel 9b). Axial enhanced T\WI (Panel 9¢). Axial TWI (Panel 9d). Figure 10 MRI 2 weeks after reoperation revealed the
enhanced tumor and peripheral edema were totally removed. The resection depth reached the angulus frontalis of lateral ventricle,
including the left cingulate gyrus, and the rear site reached the front of the anterior central gyrus, the left side reaching central sulcus
(arrow indicates). Sagittal enhanced TiWI (Panel 10a). Coronal enhanced TiWI (Panel 10b). Axial enhanced T/WI (Panel 10c). Axial
T,WI (Panel 10d). Figure 11 MRI 1 year after the reoperation showed the tumor bed was pretty clean without enhanced nodules.

Good morphology of anterior and posterior central gyrus was shown by T.WI (arrow indicates). Sagittal enhanced TiWI (Panel 11a).
Axial enhanced T/WTI (Panel 11b). Axial enhanced T/WI (Panel 11c). Axial T,WI (Panel 11d)
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Figure 12 MRI before the reoperation showed that the recurrent tumor located in the dorsal brainstem, occupied the space of the
fourth ventricle and caused supratentorial hydrocephalus. The remarkable enhancement of tumor and intratumoral liquefactive necrosis
were observed. T,WI displayed slight peritumoral edema with clean boundary. Coronal enhanced T/WI (Panel 12a). Sagittal enhanced
T/WI (Panel 12b). Axial enhanced T\WI (Panel 12¢). Axial T,WI (Panel 12d). Figure 13 MRI 3 days after reoperation suggested
total tumor removal. T.WI showed slight edema of cerebellum. Sagittal enhanced T\WI (Panel 13a). Coronal enhanced T/WI (Panel

13b). Axial enhanced T\WI (Panel 13c). Axial T,WI (Panel 13d).
was clean without enhanced nodule, and the hydrocephalus was relieved significantly.

Figure 14 MRI | year after reoperation showed the tumor cavity

T.WI showed slight edema of cerebellum was also

relieved, and small amount of subdural effusion was found in the occipital lobe. Sagittal enhanced TiWI1 (Panel 14a). Coronal enhanced
TiWI (Panel 14b). Axial enhanced T/WI (Panel 14¢). Axial T.WI (Panel 14d)
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R DAEHEAFRBEZRFGINIE S 2 (2007 F)

— W FRARME

F2 T 4 i Jit 9
BT TE AR Pilocytic astrocytoma( WHO T 2%)
B 20 W0 G R R 20 R
Pilomyxoid astrocytoma(WHO II 2% )
=T B A i 7Y R T 4 L
Subependymal giant cell astrocytoma( WHO I 2%)

Z A B 0 R R OE AN
Pleomorphic xanthoastrocytoma( WHO Il 2%)

yRIEPERIE AN Diffuse astrocytoma( WHO I 2%)

Astrocytic tumours

4R Fibrillary(WHO 11 9%)
NEJEAH A Gemistoeytic(WHO IT 4%)
JEH T Protoplasmic(WHO IT %)

I71) A 1 B2 20 O
Anaplastic astrocytoma( WHO Il 4% )
B BE AN Glioblastoma( WHOIV %)

55 24 789 58 J5 5 240 i g
Giant cell ghoblastoma(WHONg&)

KA Gliosarcoma( WHOIV 2% )
KN E ST Gliomatosis cerebri

7 5% J5¢ T 2 L R

G JE o 44 L IR

Oligodendroglial tumours
Oligodendroglioma( WHO Il 4% )

LI IR 53 245 A 7 -

12 5 e 1 40
Anaplastic oligodendroglioma( WHO Ill 2% )

/b 5% R T 240 il Ik 9eR Oligoastrocytic tumours
Do RIE A Oligoastrocytoma( WHO 1T %)
i) A /5 - B 248 i oA
Anaplastic oligoastrocytoma( WHO Il 2% )

*m@Ww

BT =EER  Subependymoma( WHO 1 2%)

iﬁ(ﬁ?ﬂ%vﬁ(i% i 95
Myxopapillary ependymoma( WHO T £%)

EEBE  Ependymoma( WHO IT %)
4L Cellular(WHO 11 2%)
FLICRAE Papillary(WHO 1T 2%)
B Clear cell(WHO 1T £%)
PR 4 Tanyeytic(WHO 1 2%)

Ependymal tumours

[i0] AR P 25 45 g Anaplastic ependymoma( WHO Il %)
k2% M98 Choroid plexus tumours

k& MZL AR Choroid plexus papilloma(WHO 1 2%)
1 ST B AT SR
Atypical choroid plexus papilloma( WHO 1T %)
(T 4655740 50)



