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Significance of CyberKnife for Stereotactic Irradiation against Malignant Brain Tumors and Their Radiological Findings
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Summary: Stereotactic irradiation is already established as a treatment of managing intracranial tumors. It is cho-

sen both as an adjuvant to surgical resection, and also as a primary treatment modality for unresectable tumors. During

radiotherapy of brain tumors, the particular concern is the risk of radiation damage to surrounding healthy tissue, po-

tentially resulting in cognitive impairment. The precise targeting of the CyberKnife radiation beam is able to minimize

this risk to a greater extent. The CyberKnife treatment may be completed in a small number of fractions, thereby it can

improve the quality of life for patients. The CyberKnife has proven particularly valuable in the treatment of metastases

which occupy the great majority of brain tumors, and its role in the management of malignant glial tumors is going on

rising.

In this article, the efficacy and significance of CyberKnife for stereotactic radiotherapy for brain tumors of both me-

tastatic and glial origin are evaluated by radiological findings, and its future role in palliative care is discussed.
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Fig. 1 A 62-year-old woman with metastatic brain tumors from breast cancer. Axial gadolinium-enhanced T1

(Gd-T1) shows two rim-enhanced tumors in right frontal lobe (rFT) and right cerebellar hemisphere (rCH) before
CK therapy. One month after CK therapy (rFT: 30Gy in 3 fractions, rCH: 32Gy in 5 fractions), Gd-T1 demonstrat-

ed marked reduction in size of the two lesions.
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post-CK 2 months

Fig. 2 A 67-year-old man with metastatic brain tumors from lung cancer. Axial and
sagittal gadolinium-enhanced T1 (Gd-T1) shows adjacent two enhanced tumors in
right occipital lobe before CK therapy. Two months after CK therapy (33Gy in 5 frac-

tions against 2 lesions simultaneously), Gd-T1 revealed regression of the two tumors.

Gd-T1

post-CK 5 months

CK Plan
Fig. 3 A 70-year-old woman with metastatic brain tumor from bladder cancer. Axial gado-
linium-enhanced T1 (Gd-T1) shows enhanced suprasellar recurrent tumor before CK therapy.
Three months after CK therapy (28Gy in 7 fractions for protecting visual acuity), Gd-T1 dem-
onstrated marked regression of the tumor and the tumor was controlled in the stable state 5

months after CK therapy. Her blurred vision was gradually improved.
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Fig. 4 A 69-year-old woman with metastatic brain stem tumor from lung cancer. In left

side of pons, axial gadolinium-enhanced T1 (Gd-T1) shows rim-enhanced tumor and flu-

id attenuated inversion recovery (FLAIR) also shows widespread high signal intensity
before CK therapy. Three months after CK therapy (27.5Gy in 5 fractions), Gd-T1 re-

vealed a reduced tumor mass without obvious peritumoral edema and her clinical symp-

toms like headache and numbness of right fingers disappeared.
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methionine-PET

CK plan

pre-CK post-CK 19 months

Fig. 5 A 5l-year-old woman with newly diagnosed diffuse astrocytoma
(WHO grade II). In right fronto-parietal lobe, axial fluid attenuated inversion re-
covery (FLAIR) shows high signal intensity and methionine-Positron Emission
Tomography (PET) also shows accumulation of methionine at same lesion be-
fore CK therapy. Biosy of the lesion was performed and pathological diagnosis
was diffuse astrocytoma. Nineteen months after CK therapy (32. 5Gy in 7 frac-

tions), FLAIR demonstrated marked reduction in size of tumor.

Gd-T1

Gd-T1

FLAIR Q

pre-CK post-CK 3 months post-CK 6 months

Fig. 6 A 84-year-old man with recurrent anaplastic astrocytoma (WHO grade
III). In left temporal lobe, axial gadolinium-enhanced T1 (Gd-T1) shows en-
hanced recurrent tumor and fluid attenuated inversion recovery (FLAIR) also
shows marked high signal intensity before CK therapy. Three months after CK
therapy (35Gy in 5 fractions), Gd-T1 revealed a reduced tumor mass with slight
peritumoral edema and both findings diminished more in 6 months after CK

therapy.
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post-CK 3 months

Fig. 7 A 40-year-old man with recurrent anaplastic oligoastrocytoma (WHO grade III). In right

brain stem (pons~midbrain), axial gadolinium-enhanced T1 (Gd-T1) shows enhanced recurrent tu-

mor and fluid attenuated inversion recovery (FLAIR) also shows marked high signal intensity before

CK therapy. One month after CK therapy (32Gy in 10 fractions), Gd-T1 demonstrated regression of

the tumor with diminished peritumoral edema and the tumor was controlled in the stable state 3

months after CK therapy. His left hemiparesis and dysphagia was gradually improved.
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post-CK 1 month

Fig. 8 A 57-year-old woman with recurrent glioblastoma (WHO grade IV). In right parietal lobe, axial gado-
linium-enhanced T1 (Gd-T1) shows multiple enhanced recurrent tumors around the tumor removal space and
methionine-Positron Emission Tomography (PET) also shows multiple accumulation of methionine at same le-
sions before CK therapy. One month after CK therapy (31Gy in 7 fractions), Gd-T1 revealed that tumors almost

disappeared. Her left hemiparesis was gradually improved.
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Fig. 9 A 8l-year-old man with newly diagnosed glioblatoma (WHO grade IV). After partial removal op-
eration of the tumor in left temporal lobe, pathological diagnosis was glioblastoma. CK therapy was chosen
as post-operative radiotherapy because of his high age. In left temporal lobe, axial gadolinium-enhanced T1
(Gd-T1) shows enhanced residual tumors and axial fluid attenuated inversion recovery (FLAIR) also shows
high signal intensity around the tumors. Two months after CK therapy (30Gy in 5 fractions), Gd-T1 re-
vealed a reduced tumor mass without obvious peritumoral edema and thereafter he spent his satisfied quali-

ty of life for 1.5 years.

CK plan

Fig. 10 A 53-year-old man with metastatic skull tumor from lung cancer. He complained severe head-
ache due to metastatic skull tumor. Axial gadolinium-enhanced T1 (Gd-T1) shows enhanced lesion in right
side of clivus before CK therapy for palliative care. His headache disappeared immediately after CK thera-
py (25Gy in 5 fractions) and Gd-T1 demonstrated slightly diminished enhancement of the lesion 3 months
after CK therapy.
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post-CK 3 months

Fig. 11 A 89-year-old woman with recurrent metastatic malignant lymphoma. During remis-

sion of malignant lymphoma of maxilla, head CT was performed because of sudden onset of

dementia. Contrast-enhanced CT (CE-CT) shows multiple enhanced metastatic tumors in bilat-

eral frontal lobes and other lobes before CK therapy. CK therapy (21Gy in 3 fractions) was

performed against multiple tumors in frontal lobes simultaneously for short period as palliative

care. Three months after CK therapy, Gd-T1 revealed marked regression of irradiated tumors

and thereafter she spent enough time with her family.
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