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Cerebral Necrosis Simulating an lntraparenchymal Tumor 

Cerebral necrosis after radiation therapy of extracranial neoplasms 
is an infrequent but well-documented complication [1-5]. CT and MR 
findings associated with changes caused by radiation therapy have 
been reported; however, differentiating changes caused by irradiation 
from postoperative changes and recurrent tumor may not always be 
possible because the·CT and MR findings are nonspecific [6-8]. We 
report CT and MR (with Gd-DTPA) findings that mimicked those 
associated with recurrent tumor in a patient who had received radia
tion for an extracranial neoplasm. 

Case Report 

Left maxillary squamous cell carcinoma was diagnosed in a 46-
year old woman. Preoperative MR imaging showed no evidence of 
intracranial extension. The patient had maxillary and orbital exenter
ation followed by postoperative irradiation (total dose, 6000 cGy in 6 
weeks). A year later she had left retroorbital pain and sudden onset 
of left partial complex seizure. Contrast-enhanced CT showed mass 
effect, edema, and ill-defined enhancement of the left temporal lobe 
(Fig. 1 ). MR imaging showed mass effect of the left temporal lobe 
and abnormal signal in the white matter, extending from the temporal 
lobe to the parietal lobe. After IV administration of Gd-DTPA, a 
rounded enhancing mass was seen in the anterior left temporal lobe, 
with adjacent meningeal and dural enhancement near the previous 
surgical site. This was thought to indicate intracranial extension of 
tumor. The patient had a left temporal lobectomy for possible intra
cranial involvement of recurrent tumor. The findings of a pathologic 
examination were radiation necrosis without evidence of tumor. 

Discussion 

The normal brain appears to tolerate doses of radiation less than 
1700 rets, but doses more than 1760 rets (approximately 6000 cGy 
over 6 weeks) may result in cerebral radiation necrosis [3, 4]. Onset 

Fig. 1.-Cerebral necrosis simulating an intraparenchymal tumor. 

of signs and symptoms 3 months to 19 years after treatment has 
been reported [4]. These include seizures , headache, personality 
changes, and focal neurologic deficits. 

Recent reports of MR findings associated with radiation therapy 
to the brain include cerebral atrophy; asymmetric white-matter edema 
in the periventricular areas; diffuse white-matter signal ; and focal 
areas of white-matter edema. occasionally with gray-matter involve
ment [1 , 2, 9]. CT findings include atrophy, areas of decreased 
attenuation in the white matter. and focal enhancing lesions. The MR 
and CT findings are nonspecific with regard to differentiating among 
recurrent tumor, primary brain tumor, and focal radiation necrosis. 

The pathologic findings associated with delayed changes after 
irradiation include delayed capillary endothelial damage and thicken
ing, hyalinization, and necrosis of the arteriolar walls, which may lead 
to thrombosis and infarction [1 0]. Formation of new vessels with thin
walled channels also has been reported [4]. Parenchymal changes 
more commonly affect the white matter, as seen in our case. Vacu
olization, coagulation necrosis , and astrogliosis surrounding the area 
of necrosis and patchy demyelination without marked hyalinization of 
the blood vessels also can occur. However, the most necrotic and 
cavitated areas usually are associated with the most prominent 
vascular damage. 

Gd-DTPA enhancement in tumor is thought to be associated with 
breakdown of the blood-brain barrier. In cerebral necrosis, delayed 
capillary endothelial damage and hyalinization and necrosis of the 
arteriolar wall result in breakdown of the barrier. It is not surprising 
that Gd-DTPA may not be helpful in differentiating delayed radiation 
necrosis from recurrent or primary brain tumors. Therefore, radiation
induced changes should be considered a possible cause in patients 
who have vasogenic edema and a mass that shows enhancement 
after administration of Gd-DTPA. In our case, the necrotic mass had 
only a mildly increased signal compared with the signal of other areas 
on T2-weighted images. Relatively low amounts of proteinaceous 
material within the necrotic mass may be the reason for this relatively 
low signal. Enhancement in the area of radiation necrosis was better 
with MR than with CT. This probably occurs because contrast-

A, Contrast-enhanced CT scan shows mass effect, edema, and ill-defined enhancement of left temporal lobe. 
B, Parasagittal T1-weighted image (SE 500/20) shows mass effect of left temporal lobe with abnormal signal. . 
C, Axial T2-weighted images (SE 2000/90), caudal to cranial (1-4), show abnormal high signal in white matter of temporal and panetal lobes. Note 

rounded mass with moderate high signal (arrow) near temporal tip. 
D, Axial T1-weighted image (SE 500/20) with Gd-DTPA proved a rounded enhancing mass and adjacent dural enhancement near previous surgical site, 

which was proved to be radiation necrosis only by surgery. 
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enhanced MR is better than contrast-enhanced CT in detecting the 
breakdown of the blood-brain barrier, as is seen frequently in tumor. 
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