
 

WORLD NEUROSURGERY 12 (2025) 
 

                                                      Contents lists available at: WNEURO 
 

 

 

        World Neurosurgery 

 

Journal homepage: neurosurgeryworld.org 

 

 

 
*Corresponding author: Department of Neurosurgery, National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Hunan International Scientific 

and Technological Cooperation Base of Brain Tumor Research, Xiangya School of Medicine, Central South University.No.87 Xiangya Road, Changsha, Hunan, 

China; Tel: +8613755010518; Fax: 07314327332; E-mail: lxjneuro@csu.edu.cn (Xuejun Li) 

 

https://dx.doi.org/10.31487/j.WNEURO.2025.02.05 

Received 3 August, 2025; Accepted 22 August, 2025 

Available online 28 October, 2025 

© 2025 The Author.   Published by World Neurosurgery. This is an open access article under the CC BY license.  

(http://creativecommons.org/licenses/by/4.0/). 

Case Report and Review of the Literature 

Fenestration of a Pituitary Stalk Cyst via Subfrontal Approach with Opening the 

Tension Triangle of Anterior Cranial Base: Case Report 

Zhao Wang1,2,3,5, Haodi Yang1,2,3, Kexuan Zhong1,2,3, Nian Jiang1,2,3, Yuanyang Xie1,2,3 and Xuejun Li1,2,3,4* 

1Department of Neurosurgery, Xiangya Hospital, Central South University.No.87 Xiangya Road, Changsha, Hunan, China 
2National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Central South University, Changsha, Hunan, China 
3Xiangya Hospital, Hunan International Scientific and Technological Cooperation Base of Brain Tumor Research, Central South University,Changsha, 

Hunan, China 
4Xiangya School of Medicine, Central South University, Changsha, Hunan, China 
5Department of Neurosurgery, The First Affiliated Hospital of Jishou University, Jishou, Hunan, China 

A R T I C L E  I N F O 

Keywords: 

Pituitary stalk cyst 

subfrontal approach 

tension triangle of anterior cranial base 

cyst fenestration 

functional preservation 

 

 
A B S T R A C T 

Background: Cystic lesions containing colorless, transparent cerebrospinal fluid are typically classified as 

arachnoid cysts, which most commonly occur in the middle cranial fossa and cerebellopontine angle region. 

However, cysts originating from the pituitary stalk are exceptionally rare. To date, no relevant cases have 

been reported in the international literature. 

Case Description: A 58-year-old female patient presented to our hospital with complaints of headache, 

dizziness, and visual deterioration. Magnetic resonance imaging (MRI) revealed an intrasellar-suprasellar 

cystic lesion measuring approximately 2.2×1.8×1.7 cm3, with no calcification or significant enhancement. 

The differential diagnosis included pituitary stalk cyst versus pituitary adenoma. The patient underwent 

craniotomy via a subfrontal approach, during which the tension triangle of anterior cranial base was opened, 

revealing complete cystic degeneration of the pituitary stalk. Comprehensive fenestration of both anterior 

and posterior cyst walls was then performed. The postoperative course was uneventful, with no new 

neurological deficits or endocrine dysfunction. 

Conclusion: This case represents the first reported craniotomy for a pituitary stalk cyst, where complete 

fenestration of both cyst walls was achieved via the first interoptic space to preserve the pituitary stalk's 

integrity. Furthermore, we propose the novel concept of the tension triangle of anterior cranial base, 

elucidates the methodological approach to achieving the modern neurosurgical principle of "maximizing 

lesion resection while preserving functional integrity". 

 

 

 

 

 

1. Introduction 

 

Pituitary stalk lesions constitute a rare entity in neurosurgical practice. 

Although existing literature has described the surgical management of 

pituitary stalk epidermoid cysts via either transcranial or endoscopic 

approaches [1-3], reports of isolated pituitary stalk cysts (PSCs) remain 

exceptionally scarce [4, 5]. Given the pituitary stalk's intimate 

anatomical relationship with both the hypothalamic-pituitary axis and 

visual pathways - wherein lesions like pituitary adenomas and 

craniopharyngiomas typically manifest as endocrine dysfunction or 

visual impairment - managing pure cystic lesions requires particularly 

meticulous preservation of structural and functional integrity. Although 

minimally invasive, the transnasal endoscopic approach entails elevated 

risks of stalk injury and cerebrospinal fluid leakage and olfactory 

impairment due to anatomically constrained working space [6-8]. 

Currently, no consensus treatment protocols for PSCs exist in published 
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literature. We present a successfully treated case of isolated pituitary 

stalk cyst (PSC) via a subfrontal approach with complete fenestration 

through the interoptic space with opening the tension triangle of anterior 

cranial base, supplemented by comprehensive anatomical analysis and 

surgical strategy discussion, thereby offering valuable clinical reference 

for similar cases. 

 

2. Clinical History and Physical Examination 

 

A 58-year-old female was admitted to our hospital with complaints of 

headache, dizziness and visual impairment. Physical examination in the 

outpatient department revealed a visual acuity of 0.4 in both eyes. CT 

scan demonstrated a hypodense occupying lesion in the sellar region 

with progressive visual deterioration. The patient denied polyuria or 

polydipsia and maintained normal mental status and appetite. 

 

3. Laboratory Tests  

 

It revealed mild elevation of her prolactin level to 81.16 ng/mL with a 

cortisol level of 481 nmol/L, while thyroid function tests showed no 

significant abnormalities. Routine blood tests including complete blood 

count, biochemical profile and coagulation studies were all within 

normal limits. 

 

4. Imaging Findings (Figure 1) 

 

CT revealed a hypodense lesion without calcification. CTA 

demonstrated the lesion's close proximity to the Circle of Willis. MRI 

identified an intrasellar-suprasellar cystic lesion measuring 

approximately 2.2×1.8×1.7 cm3, showing no significant enhancement. 

The pituitary gland was displaced anteriorly, with poor visualization of 

the pituitary stalk. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Preoperative imaging and bone window. ABC) Preoperative CTA. DEF) Preoperative MRI. GH) Bone window of subfrontal approach. 

 

5. Differential Diagnosis 

 

Pituitary stalk cyst versus pituitary adenoma. 

 

6. Operative Procedure (Figure 2-4 & Video 1) 

 

A right subfrontal approach was performed. A frontotemporal skin flap 

and subfrontal craniotomy were created, followed by flattening of the 

anterior skull base. The dura was carefully reflected toward the frontal 

base, followed by sequential opening of the optic nerve cistern, carotid 

cistern, and sylvian cistern to access the tension triangle of anterior 

cranial base, allowing controlled cerebrospinal fluid (CSF) release. The 

arachnoid membranes around the optic nerves and chiasm were 

dissected. Upon exploration of the first interspace (the space between the 

bilateral optic nerves), a translucent, cystic lesion was identified with 

fine vascular networks on its surface. The cyst displaced the optic nerves 

and internal carotid arteries laterally, partially occupied the prepontine 

cistern posteriorly, compressed the optic chiasm superiorly, and 

extended into the sella inferiorly. The arachnoid adhesions between the 

cyst and the surrounding structures (optic nerves, chiasm, and internal 

carotid arteries) were meticulously dissected. No distinct pituitary stalk 

was initially visualized. A fenestration was made in the avascular region 

of the cyst’s anterior wall, releasing clear, colorless fluid and reducing 

the cyst’s tension. Upon decompression, a dark-red pituitary stalk 

became visible within the cyst wall. Further arachnoid dissection around 

the stalk was performed, followed by fenestration and partial resection 

of the cyst’s posterior avascular wall, exposing the proximal basilar 

artery in the prepontine cistern. Intrasellar exploration confirmed the 

pituitary gland’s anterior position. The pituitary stalk and hypothalamic 

structures were preserved intact, with no injury to the optic nerves or 

surrounding vessels. The procedure was concluded with watertight dural 

closure, obliteration of the frontal sinus, repositioning of the bone flap, 

and multilayer scalp suturing. 
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Fig. 2. The blue dotted line indicates the anterior cranial base tension triangle, while the green dotted line marks the core of the anterior cranial base tension 

triangle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Anterior Cyst Wall Fenestration. A) Exposure of the pituitary stalk cyst. B) Fenestration of the anterior cyst wall with fluid release. C) Visualization 

of the pituitary stalk and glandular tissue after tension reduction. D) Completed anterior wall fenestration. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Posterior Cyst Wall Fenestration. A) Initial fenestration of posterior cyst wall. B) Secondary fenestration exposing basilar artery. C) Lateral 

fenestration revealing posterior communicating and anterior choroidal arteries. D) Final surgical field with intact pituitary stalk structures. 
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7. Clinical Outcomes (Figure 5) 

 

The patient recovered uneventfully without postoperative complications 

such as fever or diabetes insipidus. The scalp incision healed well. 

Follow-up CT showed no surgical site hemorrhage, while MRI 

demonstrated complete resolution of the sellar cyst with preserved 

pituitary gland and stalk anatomy. Pathological examination confirmed 

the diagnosis of a benign cyst. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Postoperative Imaging and Pathology. A) Postoperative CT shows no hemorrhage. B) Postoperative MRI demonstrates intact pituitary stalk. C & D) 

Pathological examination confirms cyst diagnosis. 

 

8. Literature Review 

 

A systematic search of the PubMed database was conducted using the 

keywords "pituitary stalk cyst" and "craniotomy", which yielded no 

relevant published reports. 

 

9. Discussion 

 

The pituitary stalk, a delicate 2-3 mm structure composed of 

hypothalamic neuronal axons, portal vasculature and glial cells, serves 

as the crucial neuroendocrine conduit connecting the hypothalamus to 

the pituitary gland. This anatomically unique region's physiological 

significance necessitates specialized surgical considerations, as any 

operative injury may result in permanent diabetes insipidus, 

hypopituitarism or even more severe complications [9-11].  

 

The main categories of pituitary stalk-related pathologies include 

tumors, inflammatory conditions, and developmental abnormalities. 

While most previously reported cases in the literature describe 

epidermoid cysts [1, 2, 5], isolated pituitary stalk cysts have not been 

documented. In this case, we successfully performed an anatomical 

fenestration of the pituitary stalk cyst wall via a subfrontal approach 

through the first interspace. This procedure not only completely 

preserved the pituitary stalk structure but also avoided postoperative 

complications such as diabetes insipidus, providing an important 

reference for the treatment of this rare condition. 

 

The endoscopic endonasal approach for pituitary stalk lesions presents 

several technical difficulties that warrant careful consideration. First, the 

confined transsphenoidal working space makes it particularly 

challenging to adequately dissect cyst walls that extend into the 

suprasellar region. Second, the limited maneuverability of endoscopic 

instruments restricts multidirectional dissection capabilities, and the 

technical success heavily depends on the surgeon's individual skill level 

and experience and coordination due to the steep learning curve 

associated with this approach [12]. Most importantly, the inferior-to-

superior viewing angle inherently positions both the pituitary gland and 

stalk directly in the surgical path, resulting in a substantially higher risk 

of pituitary stalk injury - literature reports indicate a 21.3-78.7% 

incidence of new-onset diabetes insipidus following such procedures 

[13-15]. Additionally, opening the sellar floor inevitably creates 

potential cerebrospinal fluid leakage, necessitating complex multilayer 

reconstruction [16]. In light of these considerable challenges, we 

determined that a transcranial approach would provide superior surgical 

access and better preservation of critical neurovascular structures in this 

particular case. 

 

We selected the classic subfrontal approach due to its distinct advantages 

for this midline skull base lesion: First, it allows thorough arachnoid 

dissection around the carotid arteries, optic nerves and sylvian fissure 

with cerebrospinal fluid release, effectively reducing brain tension of 

whole anterior skull base. When combined with proper positioning, this 

technique minimizes frontal lobe retraction and potential injury [17]. 

Second, the cyst-expanded the interoptic space provides ample three-

dimensional working room around the pituitary stalk, enabling 

multidirectional cyst dissection. When needed, opening the second space 

(optic-carotid cistern) can further improve exposure. Third, this 

approach offers direct visualization of the anterior circle of willis, 

permitting priority vascular control when necessary. 

 

The recently developed endoscopic supraorbital keyhole technique, 

while offering clinical advantages such as minimal incisions and direct 

visual access, warrants careful consideration in this particular case [18-

20]. Notably, our surgical strategy for this pituitary stalk-originating cyst 



Wang Z et al World Neurosurgery 12 (2025) 

 

5 

prioritized complete fenestration over total resection. The conventional 

subfrontal approach demonstrated distinct superiority in managing this 

large (>2 cm) prepontine cistern-extending cyst, providing both 

enhanced operative space and superior vascular control - a perfect 

embodiment of the modern minimally invasive neurosurgical philosophy 

that emphasizes "simultaneous preservation of function and anatomical 

access". Moreover, we maintain that the dimensions of the scalp incision 

and bone flap do not equate to neural protection. Optimal brain 

relaxation constitutes the most effective neuroprotection strategy. These 

two principles are particularly crucial for skull base lesions adjacent to 

critical neurovascular structures, such as pituitary adenoma and 

craniopharyngioma in the sellar region. 

 

10. Conclusion 

 

This is a surgical report of a solitary pituitary stalk cyst treated via a 

subfrontal approach with fenestration of both anterior and posterior cyst 

walls. By releasing the tension triangle at the anterior skull base, ample 

operative space was achieved to preserve the pituitary stalk's structural 

and functional integrity. Compared to endoscopic endonasal surgery, 

this approach avoided CSF leakage and related complications. The 

surgical philosophy emphasizing maximal exposure with functional 

preservation proves particularly crucial for sellar and skull base lesions. 
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