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Abstract

Brain necrosis is a possible complication caused by radiation therapy 
used in the treatment of head and neck cancer. This complication has 
variable neurological symptoms according to the site of brain damage, 
including motor deficits, aphasia, altered consciousness, seizures, and 
intracranial hypertension and also a variable time for presentation rang-
ing from 3 months to 10 years. Once established, brain injury is irre-
versible and it is characterized by non-specific radiological image that 
submits the questions about its etiology: is it secondary to radionecrosis? 
Tumor progression? Primary tumor? The clinical report here described 
demonstrates the possibility of such differential diagnosis in a patient 
with brain lesion as a consequence of radiotherapy for a skin cancer.
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Introduction

The first report on cerebral necrosis induced by radiation was 
reported by Fisher and Holfelder in 1930 in a 45-year-old pa-
tient, treated with irradiation (68.4 Gy) for a temporal region 
basal cell carcinoma [1]. Most patients develop this degenera-
tion after being treated with radiation therapy for brain or head 
and neck tumors [2].

This clinical report aimed to describe a case of cerebral 
radionecrosis after a radiation therapy for skin cancer, with a 
literature revision for discussing the differential diagnosis with 
primary or secondary brain cancers.

Case Report

A 69-year-old white Brazilian man looked for medical atten-

tion for an erythematous and irregular macula on a left pre-
auricular region on September 2012. He was submitted to a 
surgical resection on February 2013, with compromised deep 
margin, with the pathology being epidermoid carcinoma. Pa-
tient received complimentary treatment with radiation therapy 
in between April and June 2013 with 66 Gy (33 sessions of 2 
Gy). In mid 2014, he started with a confusional state and mo-
tor aphasia. The enhanced magnetic resonance imaging (MRI) 
showed an irregular area of hypersignal with hypointense 
content on T1WI on insular lobe (Fig. 1a, b). He was submit-
ted to a stereotactic biopsy in December 2014, which showed 
necrosis of cerebral tissue. He received corticotherapy and 
improved, but had another sudden worsening of same symp-
toms in July 2015. Emergency head CT showed worsening 
of cerebral edema in left temporal fossa with sings of intrac-
ranial hypertension (Fig. 2a, b). The worsening of symptoms 
were deviation of midline and an organized lesion that was 
approached for resection. After 2 days, he was in a coma, with 
anisocoria and worsening of hypodensity on head CT (Fig. 3a). 
A decompressive craniectomy was performed (Fig. 3b) and the 
pathology showed again just cerebral necrosis (Fig. 4). The 
outcome of patient showed a Glasgow outcome scale of 2 and 
the postoperative enhanced MRI showed the same findings of 
hyperintensity with hypodense content (Fig. 5).

Discussion

Late cerebral radiation necrosis can be a consequence of total 
brain radiation therapy that appears with doses up to 50 Gy, but 
with higher incidences depending on doses, fraction and ad-
diction of chemotherapy [2, 3]. In a general way, its incidence 
varies from 0.5% to 25%, with the peak within the third year 
from radiation therapy [4].

The findings are maculopathy and/or necrosis [4], but 
some of these are not due to radiation itself, but due to the mass 
effect of these lesions over the brain [5]. Among symptoms 
we can see cognitive deficits, hemiparesis, aphasia, seizures 
and any another depending on the cerebral topography, with 
tumor-like symptoms [6, 7].

It is well known that radiation therapy is more toxic for 
cells with higher mitotic levels. Saying that, on brain, the vas-
cular endothelium and the oligodendrocytes can be more af-
fected by radiation [4]. Vascular damage due to changes on 
endothelium induced by radiation leads to microvasculopathy, 
resulting in vascular insufficiency and infarction, followed by 
brain necrosis [2, 3]. Late cerebral necrosis (months to years 
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Figure 3. Postoperative NE head CT with (a) worse cerebral edema (axial view) and (b) decompressive craniectomy (axial view). 

Figure 1. Enhanced T1WI MRI with a left insular lesion: (a) axial view; (b) coronal view. 

Figure 2. NECT of head with edema and midline shift: (a) axial view; (b) coronal view. 
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after radiation therapy) is characterized by vasculitis [4], with 
pathological findings of sclerosis of microvasculature along 
with perivascular fibrosis and areas of petechial hemorrhage 
[2-4, 6, 8].

Methods of brain imaging like head CT, MRI and PET-CT, 
although useful for cerebral radionecrosis, are not specific [1]. 
When associated with history of radiation therapy, interpre-
tation becomes more reliable [8]. Some patterns like “Swiss 
cheese” and “soap bubble” are characteristics of cerebral 
radionecrosis on enhanced T1WI MRI [1, 2]. Besides these 
well-known patterns, it can be doubtful when the site irradi-
ated had previously a tumor [8]. The gold standard for that is 
histopathologic analysis [1, 2, 4].

The treatment goals on radionecrosis, being a non-neo-
plastic condition, must be minimizing loss of neurological 
function, preventing progression and, if possible, reverting the 
pathological process [5]. Traditional treatment includes cor-
ticosteroids, antiplatelets, anticoagulants, high doses of vita-

mins and surgery [1, 2, 5, 6, 9, 10].
Surgery was always the last option on radionecrosis treat-

ment, indicated only in large lesions, hemorrhagic complica-
tions or brain abscess [5, 8, 9]. Necrotic tissue resection along 
with decompressive craniectomy seems to improve prognosis 
of these patients, especially for those in emergency situations 
[10].

There is evidence today that justifies using bevacizumab, 
a humanized monoclonal antibody that inhibits vascular en-
dothelial growth factor (VEGF), but still needs more inves-
tigational study to be a part of standard protocols [9, 11-13].

Conclusion

Cerebral radionecrosis carries morbidity and mortality as a 
complication from brain and head and neck tumors. Literature 
shows limited evidence of case reports or small series of cases 
about the efficiency of surgery on management of cerebral ra-
dionecrosis. It shows that surgical approach can revert only 
partially the process, with the goal of reducing intracranial 
hypertension by removing necrotic tissue and decompressing 
healthy brain.
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