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1. Abstract
1.1. Objective: Craniopharyngiomas are benign yet complex 
lesions commonly located in the suprasellar region, where close 
proximity to the optic apparatus, hypothalamus, pituitary stalk, and 
major cerebral vessels makes surgical management challenging. 
Traditional approaches often require large craniotomies with 
significant brain exposure. The supraorbital keyhole approach has 
emerged as a minimally invasive alternative. This review evaluates 
its feasibility, surgical strategy, and clinical outcomes in the 
treatment of craniopharyngiomas.
1.2. Methods: Seventeen patients underwent eighteen operations 
for craniopharyngioma removal using keyhole techniques, 
primarily through the supraorbital eyebrow route, with one patient 
treated using a pterional keyhole approach. Preoperative and 
postoperative magnetic resonance imaging, endocrine evaluation, 
and ophthalmologic assessment were performed to determine 
outcomes.
1.3. Results: Gross total resection was achieved in the majority 
of procedures, while subtotal removal was selected when tumors 
were firmly adherent to critical neurovascular structures. Visual 
improvement was observed in several patients, and hydrocephalus 
resolved after restoration of cerebrospinal fluid pathways. 
Temporary endocrine disturbances and diabetes insipidus occurred 
in some patients but were successfully managed.
1.4. Conclusion: The supraorbital keyhole approach is a safe and 
effective minimally invasive route for selected craniopharyngiomas. 
It allows satisfactory tumor resection with reduced surgical trauma, 
improved cosmetic outcomes, and lower approach-related morbidity 

compared with conventional craniotomies.

2. Keywords
Craniopharyngioma, Supraorbital keyhole, Minimally invasive 
neurosurgery, Skull base surgery, Microsurgery

3. Introduction
Craniopharyngiomas are epithelial tumors arising in the sellar 
and suprasellar region, often presenting with headache, visual 
impairment, endocrine dysfunction, and hydrocephalus. Although 
histologically benign, they are technically challenging because 
of their intimate relationship with the optic nerves, optic chiasm, 
pituitary gland, hypothalamus, third ventricle, and surrounding 
arteries.
Traditional approaches such as pterional, subfrontal, and 
transcallosal craniotomies have historically been used for these 
lesions. While effective, these routes may involve larger bone 
openings, more soft tissue dissection, frontal lobe retraction, and 
increased postoperative morbidity.
Advances in microsurgical optics, neuronavigation, endoscopy, 
and skull base techniques have enabled minimally invasive 
keyhole approaches. Among these, the supraorbital eyebrow route 
has gained popularity because it provides direct access to the 
suprasellar cistern through a small craniotomy with minimal brain 
manipulation.
This article reviews the surgical principles, clinical outcomes, 
technical advantages, and limitations of craniopharyngioma 
removal through the supraorbital keyhole approach.

4. Patient Selection and Preoperative Evaluation
Careful patient selection is essential for successful keyhole 
surgery. Suitable candidates include patients with predominantly 
suprasellar lesions, midline or slightly lateralized tumors, cystic 
or mixed cystic-solid masses, moderate tumor size, and third 
ventricular extension.
Preoperative workup should include contrast-enhanced MRI, 
CT scan when calcification is suspected, visual acuity and visual 
field testing, complete endocrine profiling, and assessment for 
hydrocephalus.
A clear understanding of the tumor’s relationship to the pituitary 
stalk, optic pathways, and surrounding vessels is necessary before 
surgery.
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5. Surgical Technique
5.1. Supraorbital Eyebrow Approach
The patient is positioned supine with slight head elevation, 
extension, and rotation away from the side of approach. A small 
incision is made within the eyebrow to maximize cosmetic benefit.
A limited supraorbital craniotomy is created, generally measuring 
approximately 2 to 2.5 cm. Internal drilling of the orbital rim may 
be performed when additional superior viewing angle is required.
After opening the dura, cerebrospinal fluid is released from basal 
cisterns to relax the frontal lobe and minimize the need for retraction.
5.2. Tumor Exposure and Removal
The lesion is approached through natural anatomical corridors 
such as the prechiasmatic space, opticocarotid corridor, carotid-
oculomotor window, and lamina terminalis route when third 
ventricular extension is present.
Cystic components are decompressed first to create additional 
working space. Solid tumor portions are then removed piecemeal 
under microscopic guidance. Endoscopic assistance is valuable for 
inspecting hidden regions and confirming residual tumor.
5.3. Closure
The dura is repaired, the bone flap is secured, and the incision is 
closed cosmetically. Patients often experience reduced postoperative 
discomfort and faster recovery.

6. Clinical Outcomes
Published experiences with the supraorbital keyhole approach have 
shown favorable results.
Gross total resection can be achieved in selected tumors, while 
subtotal resection is appropriate when lesions are densely adherent 
to the hypothalamus, pituitary stalk, or major vessels.
Visual function often improves following decompression of the 
optic apparatus.
Hydrocephalus caused by third ventricular obstruction may resolve 
after tumor removal and restoration of cerebrospinal fluid flow.
Temporary diabetes insipidus, electrolyte imbalance, or hormonal 
dysfunction may occur postoperatively. Permanent endocrine 
replacement is more common when the pituitary stalk is sacrificed 
or severely injured.

7. Advantages of the Supraorbital Keyhole Approach
Compared with conventional craniotomies, this technique offers 
several important advantages:
•	 Smaller incision and bone opening
•	 Minimal brain retraction
•	 Less soft tissue trauma
•	 Reduced postoperative pain
•	 Faster mobilization and shorter hospitalization
•	 Excellent cosmetic outcome
•	 Direct access to suprasellar lesions
•	 Effective combination of microscope and endoscope

These benefits make the approach attractive for properly selected 
tumors.

8. Role of Endoscopic Assistance
Endoscopy enhances keyhole surgery by improving illumination 
and visualization beyond the direct line of sight of the microscope. 
Angled scopes allow inspection of retrochiasmatic spaces, third 
ventricular recesses, hidden tumor remnants, and pituitary stalk 
anatomy.
As a result, endoscopic assistance may improve both safety and 
completeness of resection.

9. Limitations and Challenges
Despite its benefits, the supraorbital keyhole route is not ideal for 
all cases.
Relative limitations include giant tumors with major lateral 
extension, extensive calcification, severe vascular encasement, 
recurrent tumors with dense scarring, and lesions requiring wide 
multidirectional exposure.
The technique also requires advanced microsurgical skill, 
familiarity with skull base anatomy, precise planning, and 
specialized instruments.

10. Pituitary Stalk Preservation
Preservation of the pituitary stalk remains an important surgical 
objective whenever feasible. However, the stalk may be 
compressed, displaced, stretched, or engulfed by tumor. Early 
identification during surgery helps reduce endocrine morbidity.
When safe separation is not possible, subtotal resection followed 
by radiosurgery may provide the best balance between tumor 
control and functional preservation.

11. Management of Recurrent Disease
Craniopharyngiomas may recur, especially after subtotal 
resection. Recurrent disease can be managed using repeat surgery, 
stereotactic radiosurgery, fractionated radiotherapy, or cyst 
drainage procedures.
Because of reduced tissue disruption, the keyhole route may 
remain useful in selected recurrent cases.

12. Future Perspectives
Modern imaging integration, neuronavigation, robotic endoscopy, 
fluorescence guidance, and patient-specific three-dimensional 
planning are likely to further expand the role of keyhole surgery 
for parasellar tumors.
These developments may improve safety, precision, and 
individualized treatment planning.

13. Conclusion
The supraorbital keyhole approach is a valuable minimally 
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invasive option for selected craniopharyngiomas of the suprasellar 
region. It offers direct access to the lesion with less tissue disruption, 
favorable cosmetic outcomes, and effective tumor removal. When 
combined with microsurgical expertise and endoscopic assistance, it 
represents an important modern strategy in skull base neurosurgery.
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