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Anesthetic management of high grade butterfly glioma of the corpus callosum- A case report

Abstract- Glioblastoma (GBM), is an aggressive brain tumor associated with poor prognosis.
The history of GBM remains unfavorable; however, recent evidence demonstrates prolonged
survival with maximal safe surgical resection followed by adjuvant radiotherapy and
chemotherapy.GBM typically spreads along white matter tracts. Growth and infiltration in
certain tracts and eloquent areas of the brain, such as the corpus callosum, can render these
tumors only partially resectable or unresectable.(1) GBM extending along the corpus callosum
often shows a pattern of a butterfly on magnetic resonance imaging (MRI), hence the name
butterfly glioma. This case report highlights the challenges faced by anesthesiologist in
providing an optimal physiological condition during intra-operative period due to its critical
location and its aggressive infiltrative nature. This report also focuses on how detailed pre-
operative neurological assessment and tailored anesthetic technique can allow early assessment
of neurological status and a how, close communication with the surgical team can diligently
improve patient’s outcome post-operatively.

Keywords- Glioblastoma (GBM), - Butterfly glioblastoma (bGBM) , Corpus callosum,
Lobectomy, Cerebral Perfusion pressure (CPP), Intra-cranial pressure (ICP), Neuro-monitoring
(IONM).

Introduction- Butterfly glioblastoma (bGBM) is a type of glioblastoma that spreads across the
corpus callosum, affecting both sides of the brain. Previous studies have reported that it occurs in
about 2.2% to 14.3% of adult glioblastoma cases. It is often linked to larger tumor size,
aggressive treatment, and poor outcome. However, it's unclear if the poor prognosis is due to the
tumor's nature or the way it’s treated. More research is needed to understand which factors
influence outcomes and how treatment decisions impact survival. There is no clear evidence on
the best way to treat it, and it's uncertain whether general glioblastoma treatment guidelines
apply to this subgroup. Some studies suggest that more aggressive treatment might still help,
despite the poor outcomes. (2) In patients with bGBM , anesthetic management must be tailored
to the tumor's bi-hemispheric involvement and proximity to eloguent brain regions. Total
intravenous anesthesia (TIVA) using agents such as propofol and remifentanil are recommended
to facilitate neurophysiological monitoring and minimize intracranial pressure (ICP).
(3)Intraoperative strategies included ICP control with mannitol and high ceiling diuretics, head
elevation, and hyperventilation to provide a slack brain to the surgeon. Neuro-monitoring is
essential, particularly during callosal dissection. Hemodynamic stability is critical to maintain
adequate cerebral perfusion while avoiding hypertensive surges. Postoperative care involves
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close neurological monitoring for potential complications such as cerebral edema, seizures, and
new deficits.

Case Presentation- A 45-year-old male with no known comorbidities presented to our
institution with a history of generalized involuntary jerky movements, suggestive of seizure
activity. He had experienced two similar episodes previously. Neuroimaging performed during
his initial evaluation elsewhere revealed a lesion consistent with a butterfly glioma involving the
corpus callosum. He was managed conservatively and referred to our center for further
evaluation and treatment. The patient also reported neurobehavioral changes over the past month,
including increased talkativeness, irritability, hyperphagia, and memory disturbances. However,
recognition of familiar faces and names was preserved, and he remained functionally
independent with no impairment in daily activities. There were no motor or sensory deficits, and
no complaints of gait disturbance, headache, visual changes, or bowel/bladder dysfunction.

Diagnostic Assessment-On initial evaluation, the patient was hemodynamically stable with a
pulse rate of 80 bpm, blood pressure of 150/90 mmHg, respiratory rate of 16 breaths per minute,
and oxygen saturation of 99% on room air. Baseline laboratory parameters were within normal
limits. Given the history of poor effort tolerance, a cardiology consultation was obtained. The
patient was deemed fit for surgery, but classified as high cardiac risk, with a potential for
perioperative major adverse cardiac events (MACE). Surgical clearance was granted with
recommendations for enhanced perioperative cardiac and neurological surveillance and risk
mitigation.

Plan- Oral intubation with Controlled mechanical ventilation under TIVA with all standard ASA
monitors, invasive hemodynamic monitoring and IONM.

Therapeutic Intervention- The patient was categorized as ASA I11, informed written consent
obtained for high risk procedure, outlining post-operative management, peri-operative
hemorrhage control if any, major adverse cardiac event risk, prolonged ICU Care, post- operative
pulmonary complications and worsening of neurological functions. Primary goal was to optimize
surgical conditions, protect neurological functions, maintain CPP, minimize bleeding, potentiate
oncological benefits, maintain euvolemia, reduce peri-tumoral edema, maintain adequate urine-
output and ensure smooth emergence to allow early neurological assessment. The patient
received no premedication prior to surgery. After standard ASA monitoring and pre-oxygenation
for 3 minutes, anesthesia was induced with remifentanil 1 mcg/kg IV (administered slowly),
propofol 2 mg/kg 1V, and rocuronium 1 mg/kg 1V to facilitate tracheal intubation. The airway
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was secured with an 8.5 mm flexometallic endotracheal tube. Invasive arterial and central venous
access were established under aseptic precautions for continuous monitoring and volume
management. A single dose of magnesium sulfate 50 mg/kg IV was administered slowly for its
analgesic, neuroprotective, and anesthetic-sparing effects. Maintenance of anesthesia was
achieved with TIVA using propofol at 1 mg/kg/hr. and remifentanil infusion at 0.05-0.2
mcg/kg/min, supplemented with desflurane at 0.6-0.8 MAC to ensure adequate depth while
allowing neuromonitoring.(4) In anticipation of significant blood loss, tranexamic acid 1 g IV
bolus was given, followed by a continuous infusion at 1 mg/kg/hr.(5) Intraoperative monitoring
included invasive arterial pressure, central venous pressure, urine output, and serial blood gas
analysis.(6) The surgical procedure, right frontal lobectomy, lasted 5 hours, with an estimated
blood loss of approximately 700 mL, which remained within the allowable limit and did not
necessitate transfusion. Fluid therapy was guided by hemodynamic parameters and urine output,
maintaining euvolemia and isobalance throughout. The intraoperative course was uneventful.

Imagel- Bi-hemispheric involvement (butterfly

Image-2- Mayfield pins applied and head fixed at 15-30 degrees
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Image-3 — showing bi-coronal flap and frontal craniectomy.

Post-operative period and follow-up- At the end of the procedure, neuromuscular blockade
was reversed with sugammadex, ensuring complete recovery of neuromuscular function.(7) The
remifentanil infusion was discontinued just prior to drape removal to allow controlled and
hemodynamically stable emergence. The patient was extubated smoothly, with spontaneous
ventilation, full orientation, and prompt responsiveness to simple verbal commands. He
demonstrated intact motor function in all four limbs, enabling immediate and reliable
neurological assessment. The anesthetic plan prioritized a smooth emergence to prevent bucking,
straining, or coughing on the endotracheal tube, thereby minimizing the risk of intracranial
hypertension, hemorrhage, or cerebral edema. Multimodal analgesia was employed using non-
opioid agents (e.g., IV paracetamol) thus avoiding excessive sedation. PONV prophylaxis was
administered intraoperatively to enhance patient comfort and prevent secondary complications.
Comprehensive postoperative instructions were communicated to the neurosurgical and ICU
teams, including the need for close neurological monitoring for potential complications such as
intracranial hemorrhage, cerebral edema, pneumocephalus, seizures, and new-onset neurological
deficits. Standard post-craniotomy protocols were initiated, including follow-up neuroimaging,
antiepileptic therapy, and strict fluid and electrolyte management to optimize postoperative
recovery and minimize secondary brain injury.

Discussion- Anesthetic management of surgical resection of butterfly glioma poses unique
challenges to the anesthesiologist due to the site, extent and its aggressive nature. The main goals
of anesthesiologist is to optimize the surgical field, preserve neuro-physiology and ensure
smooth emergence. Anesthetic management can be further divided into three phases as follows-

Detailed pre-operative assessment- This phase includes detailed neurological assessment like
motor, sensory and cognitive dysfunctions if any. This mainly serves as a baseline value that can
be compared to new onset deficits if any. There should be adequate optimization of
comorbidities if any before surgery. There should be effective and clear communication with the
surgeon regarding the surgical plan, duration, expected blood loss and anticipated neurological
deficits if any during post-operative period.
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Intra-operative management -Total Intravenous Anesthesia (TIVA) with propofol and
remifentanil is the preferred technique for craniotomies, particularly in cases involving raised
intracranial pressure (ICP) or when intraoperative neuromonitoring (MEPs, SSEPS) is planned.
(8) Propofol provides reliable control over cerebral physiology by reducing (CBF) and cerebral
metabolic rate of oxygen (CMRO.), contributing to ICP reduction.(9) In contrast, volatile agents
are associated with increased CBF and ICP and may interfere with neuromonitoring, making
them less ideal. TIVA offers preservation of evoked potentials, which is critical when functional
mapping or real-time neurophysiologic monitoring is being utilized intraoperatively. An added
point of interest is the ongoing investigation into propofol’s potential anti-tumor properties,
though current evidence remains inconclusive and experimental. Remifentanil, owing to its rapid
onset and offset, enables precise analgesic titration with minimal residual effect, allowing for
smooth and prompt emergence. This is particularly advantageous for immediate post-extubation
neurological assessment, a key requirement in neurosurgical anesthesia. Hemodynamic goals
center around maintaining normotension and ensuring adequate cerebral perfusion pressure
(CPP). Hypotension must be avoided, as it compromises CPP. Short-acting agents such as beta-
blockers or calcium channel blockers may be used for tight blood pressure control. Fluid therapy
typically favors isotonic crystalloids to maintain euvolemia, though debate continues between
goal-directed versus restrictive fluid strategies in neurosurgery.(10)

ICP management strategies intraoperatively include:

o Head elevation to 30 degrees with the neck in a neutral, non-compressed position

« Ensuring appropriate endotracheal tube positioning to avoid endobronchial migration and
increased airway pressures

e Mild hyperventilation (PaCO. ~30-35 mmHg)

e Minimal or no PEEP

o Use of osmotic agents (e.g., mannitol or hypertonic saline)

e Steroids, when indicated (e.g., for vasogenic edema)

e Inselect cases, lumbar CSF drainage may be considered to further reduce ICP.

Conclusion- Butterfly glioma presents significant anesthetic challenges due to its bilateral
cerebral involvement and potential for raised intracranial pressure. The primary anaesthetic goals
are to maintain cerebral perfusion pressure, control ICP, and ensure rapid postoperative
neurological evaluation. TIVA with agents like propofol and remifentanil is preferred.
Preoperative optimization, intraoperative monitoring (including invasive lines and possibly
neurophysiological monitoring), and vigilant postoperative care are crucial. Multidisciplinary
coordination enhances safety and outcomes. Given the poor prognosis, anaesthetic care should
balance surgical goals with patient comfort, ensuring a smooth, complication-free perioperative
course.
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