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Abstract

Radionecrosis is a frequent and severe complication of radiotherapy
in brain tumors, often mimicking disease progression on imaging.
Advanced magnetic resonance techniques such as spectroscopy and
perfusion imaging can assist in distinguishing true progression from
pseudoprogression. Standard treatment includes corticosteroids,
although adverse effects from prolonged use are common. Surgical
intervention may be required in severe cases. Recently, bevacizumab
has emerged as a promising alternative, offering radiological
improvement with fewer side effects. Nevertheless, clinical benefits
remain inconsistent, underlining the need for comparative meta-
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Introduction

Cerebral radionecrosis (RN) is a late-onset and potentially
debilitating consequence of radiation therapy, particularly in
patients with high-grade gliomas and cerebral metastases. As
Mangesius et al. (2022) emphasize, differentiating RN from
tumor progression remains a key clinical challenge, given the
similarity in radiological features [1]. Conventional MRI often
lacks sufficient specificity, resulting in potential misdiagnosis
and inappropriate management strategies.Radiation doses be-
tween 46-50 Gy are effective in low-grade gliomas, while 60 Gy
remains the standard for high-grade gliomas. Notably, radione-
crosis may develop even below these thresholds, reinforcing
the importance of identifying risk factors such as total dose,
fraction size, and treatment duration. Chemotherapy has also
been associated with increased RN risk, even when adjusted for
biological effective dose.

Accurate distinction between recurrence and radionecrosis
is critical. Raimbault et al. (2014) emphasize the implications
for patient prognosis and therapy [2]. Diagnosis is particularly

analyses to guide therapeutic decision-making.

complex in MRI findings post-therapy, where new contrast-
enhancing lesions require meticulous differential assessment.
Multimodal imaging—combining diffusion, perfusion, and MR
spectroscopy—provides superior diagnostic accuracy. Spectros-
copy, in particular, allows metabolic characterization of lesions,
distinguishing necrotic tissue from active tumor. However, de-
spite encouraging results, standardized protocols are lacking,
and further longitudinal studies are required.Treatment typi-
cally includes corticosteroids and, in severe cases, surgical re-
section. More recently, agents like bevacizumab and hyperbaric
oxygen therapy have been considered. Bevacizumab, an anti-
VEGF monoclonal antibody, has demonstrated radiologic effi-
cacy and reduced cerebral edema, as observed in our case with
disease control for over two years post-surgery.

Case report

A 56-year-old female presented with behavioral changes and
facial paresis on December 29, 2022. CT scan revealed a mass
lesion with midline shift and hemorrhage, suggestive of high-
grade glioma. Nodular lesions in the left lateral ventricle were




a \
“’ Citation: Dos Santos AAA, Da Silva L, Da Silva M, Araujo B, Rotta R, et al. Cerebral radionecrosis in brain tumors: Dexamethasone ‘
Vs Bevacizumab: A case report. J Clin Images Med Case Rep. 2025; 6(4): 3550 )

N\

/

noted. She underwent gross total resection in January 2023 of
a 4.9 cm malignant neoplasm located in the right angular and
supramarginal gyri, extending into the opercular cortex. Adju-
vant treatment included 60 Gy radiotherapy over 30 fractions
plus temozolomide, completed in April 2023. Maintenance te-
mozolomide began in May but was suspended in October due
to suspected progression. A second resection in October 2023
revealed viable tumor (20%) and extensive treatment-induced
changes, including radionecrosis (80%). Postoperatively, the pa-
tient developed CSF leakage, infection, and required ventriculo-
peritoneal shunting (Figure 1).

Discussion

RN remains a difficult diagnosis due to overlapping radiolog-
ic and clinical features with tumor progression. In our patient,
this differentiation was crucial to guide treatment. The lesion
demonstrated features of both recurrent glioblastoma and ra-
diation-induced injury. Pathology confirmed RN in the major-
ity of the resected tissue (Figure 2). Advanced MR techniques

were key to guiding further management. Multiparametric
MRI—including diffusion, perfusion, and spectroscopy—helped
differentiate necrotic from neoplastic processes. Spectroscopy
revealed metabolic patterns compatible with non-neoplastic-
changes.

RN typically presents 6—12 months post-radiotherapy but
may occur years later, particularly with stereotactic radiosur-
gery (SRS) and reirradiation. Clinical symptoms vary by lesion
location and may include headache, seizures, paresis, or speech
disturbances.An institutional diagnostic algorithm should in-
clude MR spectroscopy, dynamic FET-PET, and in selected cases,
biopsy or resection (Figure 3). Such structured approaches can
standardize care and facilitate interdisciplinary decision-mak-
ing.

Bevacizumab has emerged as a potential therapy for RN,
with reported radiologic benefit. However, adverse events such
as ischemic strokes and corneal ulcers have been observed. As
in our case, bevacizumab reduced lesion size and edema but did
not significantly alter the clinical course.

Figure 1: Areas of signal alteration in T2/FLAIR surrounding the white matter of the temporoparieto-occipital
region and the inferior parietal lobule on the right, extending to the deep periventricular white matter of the
occipital horn on this side, sometimes touching the cortex, but with a pattern that suggests the predominance
| of vasogenic edema, which may be related to actinic alteration/neoplastic infiltration.
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Figure 2: Magnetic resonance spectroscopy sequences demonstrate depletion of the neuronal population,
characterized by a reduction in the NAA peak, with inversion of the choline/creatine and choline/NAA rations,
determined by an increase in the choline peak, reflecting cell and cell membrane multiplication, in addition to
| anincrease in lipid or lactate peaks, which may suggest the presence of local anaerobiosis and tissue necrosis. )
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Figure 4: Skull MRI after 2 cycles of Bevacizumab, where a significant decrease in uptake and edema is observed.

e

Figure 3: T2*-DSC perfusion studies were impaired by artifacts to
the ventricular shunt valve, but did not demonstrate a significant
\increase in cerebral blood volume. /

Conclusion

Cerebral radionecrosis is a frequent, under-recognized com-
plication of radiotherapy in neuro-oncology. Accurate diagnosis
via MR spectroscopy and perfusion is essential to distinguish
from tumor progression. Corticosteroids remain standard ther-
apy, although side effects are considerable. Surgical options
are reserved for mass effect or life-threatening edema. Beva-
cizumab offers promise with fewer adverse effects but requires
further validation (Figure 4). We advocate for a meta-analysis
comparing therapeutic strategies to better define treatment al-
gorithms.
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