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Surgical resection for deep-seated malignant gliomas near the pyramidal tract
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< Introduction >

Surgical resection for the deep-seated malignant gliomas (DMGs) near the pyramidal tract might be difficult compared with
the superficial malignant gliomas (SMGs). Since the prognosis of the DMGs was also poorer than the SMGs, surgical indication
should be determined carefully. We have performed surgery for the DSMGs using multimodality, such as Neuronavigator, motor
evoked potential (MEP) monitor, and 5 aminolevulinic acid (5-ALA). We report the surgical results and prognosis of these
tumors.
< Materials and Methods >

Eighteen patients with DMGs were treated surgically at Nakamura Memorial Hospital, which were situated in basal ganglia in
5 patients, insula in 5, caudate head in 1, and thalamus in 7. The mean age was 54.9 years ranging in age from 14 to 79 years.
These were 8 male and 10 female. The mean preoperative KPS was 62.8 (30-100). Histopathological diagnosis was glioblastoma
(GBM) in 8 patients and anaplastic astrocytoma (AA) in 10. Surgical removal underwent in all patients using multimodality.
Postsurgically, chemoradiotherapy was administered as adjuvant therapy in 17 patients using nimustine hydrochloride (ACNU) in
7 and Temozolomide (TMZ) in 10, and radiotherapy only was used in 1 patient.
< Results >

Extent of resection was total in 2 patients, subtotal in 5, and partial in 11. Postoperative KPS was mean 62.2, that was
improved in 6, same in 7, and deteriorated in 5. In insular glioma case which situated medial to the lenticulostriate artery (LSA),
intraoperative MEP was deleted during the tumor removal and hemiplegia appeared postoperatively. Median progression free
survival was 7 months and median overall survival was 14 months.
< Conclusions >

Surgical indication for the DMGs should be determined carefully, because the prognosis of the DMGs will be poorer than the
SMGs. We should perform surgery using multimodality and aim at the removal of the extent possible without deterioration of

KPS of the patients. In insular cases, it is important that we should understand the position between the tumor and the LSA.
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Case summary of 18 patients with DSMGs Table 1
Basal ganglia
Age Gen Side Appr EOR Pre-KPS Post-KPS Path Rec PFS Surv OS
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Gen: gender, Appr: approach, EOR: extent of resection, TC: trancortical, Tsy: transsylvian, GS: gliosarcoma
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Median PFS: 7 m Median OS: 14 m

Case 3: 51 F right basal ganglia GBM.

Preoperative Gd-MRI and tractography of the

pyramidal tract.

A: Gd-MRI showing irregularly ring-like enhanced
tumor in the right basal ganglia.

arrow = surgical trajectory to the tumor.

B: Gd-MRI with tractography of the pyramidal
tract.
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Fig.3: A: Cerebral angiography showing the LSA situated
medial to the tumor.
B: Intraoperative MEP monitoring showing the
unchanged amplitude during resection of the
tumor.
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Fig.4: Postoperative DWI and Gd-MRI.
A: DWI showing the no definite cerebral infarction.
B: Gd-MRI showing subtotal removal of the tumor.
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Fig.5: Case 4: 60 M left basal ganglia GBM.
Preoperative Gd-MRI and tractography of the
pyramidal tract.

A: Gd-MRI showing irregularly ring-like enhanced
tumor in the left basal ganglia.

arrow = surgical trajectory to the tumor.

B: Gd-MRI with tractography of the pyramidal
tract.
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Fig.6: A: Cerebral angiography showing the LSA encased
in the tumor.
B: Intraoperative MEP monitoring showing tran-
sient increase and disappearance of the ampli-
tude during resection of the tumor.
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Fig.7: Postoperative DWI and Gd-MRI.
A: DWI showing the cerebral infarction in the LSA
territory.
B: Gd-MRI showing subtotal removal of the tumor.
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Fig.8: Case 9: 61 F left insula AA.
A: Preoperative Gd-MRI showing marked enhance
tumor with cyst in the left insula.
B: Cerebral angiography showing the LSA situated
medial to the tumor.
C: Intraoperative MEP monitoring showing the
unchanged amplitude during resection of the
tumor.
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Fig.9: Postoperative DWI and Gd-MRI.
A: DWI showing the no definite cerebral infarction.
B: Gd-MRI showing subtotal removal of the tumor.
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Fig.10: Case 11: 77 F right caudate head AA.

A: Preoperative CT showing the intratumoral hem-
orrhage.

B: Preoperative Gd-MRI showing the irregularlly
enhanced tumor with multicyst in the right cau-
date head.

C: Postoperative Gd-MRI showing partial removal
of the tumor.
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Fig.11: Case 13: 14 M left thalamus AA.
A: Preoperative Gd-MRI showing irregularly
enhanced tumor in the left thalamus.
B: Preoperative diffusion tensor imaging showing
the pyramidal tract situated lateral of the tumor.
C: Postoperative T1 WI showing subtotal removal
of the tumor.

Fig.12: Case 14: 26 M left thalamus AA.

A: Preoperative Gd-MRI showing irregularly
enhanced tumor in the left thalamus.

B: Preoperative diffusion tensor imaging showing
the pyramidal tract situated lateral of the tumor.

C: Intraoperative MEP monitoring showing the
unchanged amplitude during resection of the
tumor.

D: Postoperative Gd-MRI showing subtotal removal
of the tumor.
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