Clinical and Radiological Presentation of Adult Brainstem Glioma Managed with Stereotactic Radiotherapy: A Case Report
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ABSTRACT:
A 42-year-old male diagnosed with brainstem glioma who presented with neurological symptoms. MRI revealed a heterogeneously enhancing lesion in the midbrain region. The patient underwent external beam radiotherapy (EBRT) using Stereotactic Radiotherapy (SRT) technique with a total dose of 54 Gy in 27 fractions over four weeks. He tolerated treatment well with minimal side effects. This case emphasizes the importance of early imaging, accurate localization, and targeted radiotherapy in the management of brainstem glioma.
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INTRODUCTION:
Brainstem gliomas are Rare infiltrative glial tumours that originate in the medulla, pons, or midbrain. They are less prevalent in adults but make up for 10–15% of brain tumours in children [1,2]. They are the most prevalent malignant primary brain tumours, with 4.3% of cases occurring in the brain stem [3]. 
Gliomas in the brainstem grow rapidly. Because the clinical signs and symptoms are directly related to the tumour’s location, symptoms may manifest over a few days or weeks. 
These tumours may disrupt normal brainstem function, leading to common symptoms such as deviations from normal eye movement, paralysis on one side of the face, numbness or weakness in the extremities, not being able to keep equilibrium Headache, sickness [4-6].
Typically, a combination of cranial nerve dysfunction and long-tract signs is considered suggestive of a brainstem lesion. Patients may present with a long history of facial palsy sometimes associated with facial myokymia or hemifacial spasm [7]. Pyramidal weakness, cerebellar signs, or involvement of other cranial nerves (V, VI, VIII, palatal palsy) have also been commonly found during medical examinations.
Due to their critical anatomical location, surgical resection or biopsy is often not feasible and is associated with high morbidity [8,9]. Hence, radiotherapy remains the mainstay of treatment, particularly stereotactic techniques that deliver targeted doses with minimal injury to surrounding neural tissue [10,11].
CASE PRESENTATION:
A 42 years old male patient presented to hospital with complaints of gradually progressive facial weakness, slurring of speech and difficulty in maintaining balance while walking. The symptoms had developed insidiously over a period of several weeks and were associated with intermittent headaches and occasional nausea. There were no history of seizures, trauma or loss of consciousness. On clinical examination the patient was conscious, oriented and cooperative. Cranial nerve examination revealed left-sided upper motor neuron type seventh cranial nerve palsy. Motor and sensory examinations were within normal limits. No signs of raised intracranial pressure were noted. The eastern cooperative oncology group (ECOG) performance status was 1. Routine laboratory investigations, including complete blood count and serum creatinine levels were within normal limits.
Magnetic resonance imaging (MRI) of the brain revealed a relatively well-defined, non-homogeneous lesion predominantly involving the pons (Figure 1). The lesion appeared hyperintense on T2 -weighted and FLAIR images and hypointense on T1-weighted sequences. It measured approximately 64mm in craniocaudal dimension, 29mm in anteroposterior dimension and 36mm in transverse dimension. The lesion extended superiorly into the mid-brain and inferiorly into the medulla, involving the right half of the mid-brain and left cerebral peduncle with effacement of the right cerebellopontine angle cistern and mild mass effect on the 4thventricle. Post-contrast imaging demonstrated mild patchy enhancement within the lesion (Figure 2). Diffusion-weighted imaging did not show significant restriction and no blooming was noted on susceptibility-weighted imaging. MR spectroscopy revealed an elevated choline peak with reduced N-acetylaspartate (NAA) and reversal of the choline-[image: ]NAA ratio, suggestive of a high-grade gliomatous lesion.

[image: ]Figure 1: Representative axial T2-weighted MRI of brainstem glioma showing hyperintense signs in the pons and midbrain. Image obtained from Wikimedia commons: “Typical MRI appearance of diffuse intrinsic pontine glioma (DIPG)” (CC BY 4.0).

Figure 2: Axial T1-weighted post-contrast MRI demonstrating mild patchy enhancement within a brainstem glioma. Image obtained from Radiopaedia.org (CC BY-NC-ND 4.0).
Based on the clinical and radiological findings, a diagnosis of brain stem glioma was considered. Due to the deep-seated location of the tumor and proximity to vital neurological structures, surgical intervention was not considered feasible. The patient was therefore planned for definitive radiotherapy along with adjuvant chemotherapy. He underwent external beam radiotherapy using stereotactic technique with a linear accelerator, receiving a total dose of 54Gy in 27 fractions over a period of approximately 6 weeks using 6MV photons. Following completion of radiotherapy, the patient was initiated on chemotherapy and received a 2-month treatment cycle as per institutional protocol. The chemotherapy was well tolerated, and no major haematological or systemic adverse effects were observed during the treatment period.
The patient was monitored regularly through out the course of treatment. Supportive medications, including corticosteroids and gastric protection agents, were prescribed to manage treatment-related symptoms. He showed clinical improvement with reduction in neurological symptoms and maintained stable general condition. At the time of discharge, the patient was advised regular follow-up with clinical evaluation and periodic MRI scans to asses tumor response and detect disease progression.
In the present case, a multimodal treatment approach involving stereotactic radiotherapy and chemotherapy was adapted, as surgical resection was not feasible due to the critical anatomical location of the lesion. Radiotherapy combined with chemotherapy remains the standard treatment modality for adult brainstem gliomas. Long-term management requires close surveillance with regular neuro imaging and neurological assessment. The patient was advised regular follow-up with clinical and radiological assessment to monitor disease progression. 
DISCUSSION:
Brainstem gliomas in adults differ significantly from paediatric forms — they are often focal and slower growing but carry a poor prognosis when high-grade [12,13]. Because of the critical location near vital centre (respiratory, cardiovascular nuclei), biopsy or resection is risky [14,15], making radiotherapy the standard of care.
In this case, Stereotactic Radiotherapy (SRT) was chosen to deliver conformal high-dose radiation precisely to the tumour while sparing surrounding normal brain tissue [16,17]. The patient received 54 Gy in 27 fractions. It is the standard regimen for high-grade gliomas involving the brainstem[18,19]. He tolerated the treatment well with minimal acute toxicities.
Radiation-induced side effects such as fatigue, mild headache, and nausea are common but usually reversible. Long-term complications may include radiation necrosis or neurocognitive decline, which require monitoring.
This case highlights the multidisciplinary approach—involving oncologists, radiologists, pharmacists, and nutritionists—necessary for optimal management [20,21]. 
CONCLUSION:
This case demonstrates that stereotactic radiotherapy (SRT) is an effective and well-tolerated way for the management of brainstem glioma in adults. Through Early diagnosis, appropriate imaging, precise radiotherapy, and supportive pharmacological management the proper symptom control and better quality of life can be achieved. Further research into molecular profiling may enhance personalized treatment strategies for better prognosis.
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