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Vascular Response in Brain Tumor
—Investigation by Positron Emission Tomography—

Noriaki Tomura, Kazuo Uemura, Fumio Shishido, Atsushi Inugami,
Shuichi Higano, Hideaki Fujita, and Iwao Kanno
Department of Radiology and Nuclear Medicine, Research Institute for Brain and Blood Vessels-Akita
Toshio Kato
Department of Radiology, Akita University School of Medicine

Research Code : 721.1
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We investigated the vascular response in brain tumor by means of positron emission tomo-
graphy using H, 'O bolus injection method. The subjects were four patients; 2 glioblastomas, 1
astrocytoma grade II, and 1 meningioma. Cerebral blood flow (CBF) was calculated in the state
of rest, hypercapnia, hypocapnia, and hypertension. Increase of CBF in the state of hypercapnia
was impaired in tumor. The selective increase of tumor blood flow in the state of hypocapnia was
recognized in 1 patient. The selective increase of tumor blood flow under angiotensin II induced
hypertension was observed in 3 of 4 patients. It is concluded that this phenomenon may be
applicalbe to enhance the effects of chemotherapy and radiotherapy of brain tumors.
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Fig. 1 Changes of cerebral blood flow in the state of hypercapnia, hypocapnia,
and angiotensin II induced hypertension.
% Cerebral Blood Flow : Rate of changes of cerebral blood flow in the state of
hypercapnia, hypocapnia, and angiotensin II induced hypertension to that in the

resting state.

N: Normal E: Edema T: Tumor <>: Case with glioblastoma A : Case
with glioblastoma 4 : Case with astrocytoma grade II A : Case with menin-

gioma
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Fig. 2 Case with glioblastoma in right temporal, and basal ganglionic region.
A : Cerebral blood flow (CBF) in the resting state
B: CBF in the state of hypercapnia
C: CBF in the state of angiotensin II induced hypertension
D: X ray-computed tomogram using contrast material
E: Calculated image of B divided by A
F : Calculated image of C divided by A
——: Tumor
—+— - Increased tumor blood flow under angiotensin II induced hypertension.
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