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STUDY ON RADIATION NECROSIS FOLLOWING INTRAOPERATIVE
RADIOTHERAPY FOR BRAIN TUMORS

Yoshiaki TANAKAY, Nagayuki TAKESHITAV, Kohkichi NIwWAY,
Noriko KAMATAY, Tadayoshi MATSUDAY, Masao MATSUTANI?

Abstract Ninety-five patients with primary or metastatic brain tumors were treated with
the intraoperative radiotherapy (IORT). In seven cases, surgery was performed a second
time because of suspected of tumor recurrence, later found to be a radiation necrosis.
Tumorous lesions were irradiated by IORT in the range of 15 Gy to 20 Gy together with
external radiotherapy in the 30 Gy to 72 Gy range. In follow-up postcontrast CT studies,
irregularly-shaped lesions appeared at the IORT site and increased in size with the
perifocal low density area on subsequent scans. The images resembled those seen in tumor
recurrence. Histopathologic changes seen during the follow-up surgery were thought to be
mainly the result of radiation necrosis, though viable tumor cells at the marginal tumor site
were one possible etiology. A coagulation necrosis with a fibrin exudate was observed in
the IORT portal area and the vascular walls exhibited marked degeneration which is
symptomatic of delayed radiation necrosis. Thus, post-IORT radiation necrosis is thought
to be a direct reaction to this technique, and the delayed absorption of necrotic tissue
clearly indicates the possibility of adverse effects in its use for treatment of brain tumors.
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Fig.1 Astrocytoma grade II (Case 2 on Table 1). (a) No recurrent findings
demonstrated three years after 15 Gy intraoperative radio-
therapy(IORT) and 30 Gy postoperative external radiotherapy
(EXRT). (b) Abnormal contrast enhancement(CE) with increased
perifocal low density area is seen three years and nine and half months
after IORT. (c) By dynamic CT study, no spike pattern is demonstrat-
ed following bolus injection of contrast media at the CE area(A=0)),
which differs from findings on recurrent glioma. Other three time
density curves are shown at the perifocal low density area(B=[), the
cortical area(C=<>) and the normal white matter area (D=2A),
respectively. '
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Fig.2 Histopathologic changes in the case of Fig.1. (a) Specimen taken at the
initial operation. (b) Radiation necrosis without tumor recurrence is
shown by the reoperation three years and ten months after IORT,
which corresponds to the CT scan of Fig.1 (b) and (c).
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Fig.3 Glioblastoma (Case 6 on Table 1). (a) Before the initial operation.
(b) No recurrent findings demonstrated six months after 20 Gy IORT
and 70 Gy EXRT. Abnormal enhancement lesions are shown at the
IORT site nine months(c) and eleven months(d) after IORT. Enhance-
ment change with perifocal low density area is more predominantly
demonstrated on (d), which is resembling recurrent tumor.
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Fig.4. Histopathologic changes in the case of Fig.3.
(a) Specimen taken at the initial operation.
(b) The characteristic of radiation necrosis
with atypical reactive astrocytes is observed
by the reoperation eleven and half months
after IORT. This specimen corresponds to
the CT scan of Fig.3 (d). (c) Radiation
necrosis is similarly pointed out by the fourth
craniotomy one year and four months after
initial IORT.
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Fig.5 Anaplastic astrocytoma (Case 7 on Table 1). (a) Enhancement lesion
is shown with suspicion of tumor residual at the removal site one

month after the initial operation.
demonstrated soon after IORT on the second operation.

(b) No enhancement findings
(¢) Rim

enhancement seen at the IORT site two months after IORT. (d) CT
scan at five months after IORT shows progressive increase in size of
the enhancement lesion, which is mimicking tumor recurrence.
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Fig.6 Histopathologic changes in the case of Fig.5.
(a) Specimen taken at the initial operation.
(b) Radiation necrosis two and half months
after IORT, corresponding to the CT scan of
Fig.5 (c). (c) Five months after IORT, simi-
lar necrotic changes are shown with exudate
of fibrin and degenerative thickening of vas-
cular walls, which corresponds to the CT
scan of Fig.5 (d).
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