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Introduction:

After completing fellowship training in skull base surgery four years ago, I've had the opportunity to reflect on the unique 
challenges and profound rewards of anterolateral skull base surgery. This subspecialty, which demands precision, 
anatomical knowledge, and interdisciplinary collaboration, has significantly shaped my professional journey.

The anterolateral skull base, due to its proximity to critical neurovascular structures, requires a surgical finesse that is 
only honed through extensive training and experience.

During my fellowship, I was fortunate to be exposed to a variety of complex cases, which allowed me to develop a deep 
understanding of the anatomy and refine my surgical techniques.

Multidisciplinary Approach

One of the most valuable aspects of my training was learning the importance of a multidisciplinary approach. Skull base 
surgery often involves collaboration with neurosurgeons, otolaryngologists, radiologists, and other specialists. This team-
based approach not only improves surgical outcomes but also provides a comprehensive treatment plan for patients. 
Since completing my fellowship, I have continued to prioritize this collaborative model in my practice, recognizing that 
each specialty brings a unique perspective that is crucial for managing complex skull base pathologies.

Patient-Centered Care

The intricacies of anterolateral skull base surgery also highlight the need for patient-centered care. Many patients 
present with challenging conditions that affect their quality of life, and the stakes are high. My fellowship experience 
reinforced the importance of clear communication, empathy, and involving patients in the decision-making process. In 
my current practice, I strive to maintain this approach, ensuring that patients are fully informed about their condition, the 
risks, and the potential outcomes of surgery.

Challenges and Future Directions

Despite the advances in technique and technology, anterolateral skull base surgery remains a challenging field. The 
learning curve is steep, and the potential for complications, while minimized with experience, is ever-present. However, 
these challenges also present opportunities for growth and innovation. Looking ahead, I am particularly interested in the 
role of minimally invasive techniques and how they might further reduce morbidity and enhance recovery times.

Reflection and Gratitude

Reflecting on my journey from fellowship training to my current practice, I am deeply grateful for the mentors and 
colleagues who have guided and supported me. Their wisdom and encouragement have been instrumental in shaping 
my career. As I continue to evolve as a surgeon, I remain committed to advancing the field of skull base surgery, with a 
focus on improving patient care and outcomes.

Anterolateral skull base surgery is a demanding but incredibly rewarding field, and my experiences over the past four 
years have only deepened my passion for it. Each case presents new challenges and learning opportunities, driving my 
continuous pursuit of excellence in this specialized area of surgery.

Abstract

This study presents the single-surgeon experience with 25 cases, utilizing a combination of adopted surgical and radiosurgical techniques. The surgical methods included:

• Endoscopic endonasal approach with a four-hand technique,
• Eyebrow approach,
• En bloc resection,
• Modified orbitozygomatic craniotomy, and
• Drilling and egg-shelling of bony pathologies.

As an adjuvant treatment, fractionated Gamma Knife Radiosurgery (GKRS) was the most common radiosurgical approach employed.

The outcomes of some of these surgical cases, along with cadaveric dissections performed for procedural refinement, are illustrated below..

The primary complication was a cerebrospinal fluid leak observed in two instances. managed with wound revision and lumbar drain. 

Introduction

This retrospective review evaluates current techniques and outcomes in skull base surgery, incorporating a combination of clinical case reviews and cadaveric dissection studies conducted 
over the past 10 years. The study aims to assess the integration of diverse surgical approaches, technological advancements, and patient outcomes, alongside the role of cadaveric training in 
refining techniques..

Methods and Materials

Figure 5 illustrates a suprasellar macroadenoma with cavernous sinus 
invasion and optic chiasm compression, both pre- and post-operatively, 
utilizing the four-handed endoscopic endonasal approach.

Discussion

Anterolateral skull base surgery is a demanding but incredibly rewarding field, and my experiences over the past four years 
have only deepened my passion for it. Each case presents new challenges and learning opportunities, driving my continuous 
pursuit of excellence in this specialized area of surgery.

Each of these steps facilitates careful navigation through the intricate anatomy of the anterolateral skull base, reducing risks and 
improving outcomes in skull base surgery.

Conclusions

Anterolateral skull base surgery is a complex neurosurgical approach designed to access lesions in the skull base, especially 
those involving the cavernous sinus, sphenoid wing, orbit, and clival regions. The anterolateral skull base is critical as it contains 
vital neurovascular structures, including cranial nerves and major blood vessels. This surgical approach is commonly employed 
for various conditions, such as tumors (e.g., meningiomas, pituitary adenomas, and chordomas), vascular anomalies (e.g., 
aneurysms), and inflammatory or infectious lesions.

Skull base surgery requires a commitment to continuous learning through fellowship training, frequent courses, and academic 
involvement. After completing my fellowship in skull base surgery four years ago, I have had the opportunity to reflect on the 
unique challenges and profound rewards of this subspecialty. It demands precision, in-depth anatomical knowledge, and 
interdisciplinary collaboration, all of which have significantly shaped my professional journey.

Results

Figure3: Branches of the Cavernous Carotid Artery 
The illustration highlights key branches of the 
cavernous segment of the carotid artery, including: 

• Superolateral branch
• Inferolateral branch
• Meningohypophyseal trunk

Figure 4: Pre- and Postoperative Imaging of a Large Sphenoid Wing 
Meningioma

• Top line:  Preoperative imaging demonstrates a large sphenoid

wing meningioma crossing the midline and encasing anterior
circulation arteries.

• Line below: Postoperative imaging shows successful resection of
the tumor with preservation of the encased vessels and surrounding
structures.

Figure 8 illustrates a large myxoid 
liposarcoma that is well-enhanced in the 
preoperative MRI. raw below; following 
resection and the application of 
meticulous Skull base techniques

1- Muhsen BA, Ghzawi A, Fares AS, Al-Hussaini M, Salah S. Metastatic myxoid liposarcoma of the brain: a case report and review of the literature. Future Sci OA. 2021 Oct
25;7(10):FSO756. doi: 10.2144/fsoa-2021-0077. PMID: 34840813; PMCID: PMC8610000.

2- Muhsen BA, Aljariri AI, Hashem H, Alzoubi Q, Sarhan N, Al-Hussaini M, Al Mousa A. En-plaque sphenoid wing grade II meningioma: Case report and review of literature. Ann Med
Surg (Lond). 2022 Jan 28;74:103322. doi: 10.1016/j.amsu.2022.103322. PMID: 35145681; PMCID: PMC8818543.

3- Muhsen BA, Najera E, Cappello Z, Borghei-Razavi H, Recions PF. Endoscopic endonasal approach for resection of giant nonfunctional pituitary adenoma. Clin Neurol Neurosurg. 2023
Jul;230:107725. doi: 10.1016/j.clineuro.2023.107725. Epub 2023 Apr 21. PMID: 37172377.

4- Najera E, Ibrahim B, Muhsen BA, Ali A, Sanchez C, Obrzut M, Borghei-Razavi H, Adada B. Blood Supply of Cranial Nerves Passing Through the Cavernous Sinus: An Anatomical Study
and Its Implications for Microsurgical and Endoscopic Cavernous Sinus Surgery. Front Oncol. 2021 Oct 8;11:702574. doi: 10.3389/fonc.2021.702574. PMID: 34692480; PMCID:
PMC8531550.

5- Joshi KC, Raghavan A, Muhsen B, Hsieh J, Borghei-Razavi H, Chao ST, Barnett GH, Suh JH, Neyman G, Kshettry VR, Recinos PF, Mohammadi AM, Angelov L. Fractionated Gamma Knife
radiosurgery for skull base meningiomas: a single-institution experience. Neurosurg Focus. 2019 Jun 1;46(6):E8. doi: 10.3171/2019.3.FOCUS1963. PMID: 31153152.

6- Niranjan A, Faramand A, Raju SS, Lee CC, Yang HC, Nabeel AM, Tawadros SR, El-Shehaby AMN, Abdelkarim K, Emad RM, Reda WA, Álvarez RM, Moreno NEM, Liscak R, May J,
Mathieu D, Langlois AM, Snyder MH, Shepard MJ, Sheehan J, Muhsen BA, Borghei-Razavi H, Barnett G, Kondziolka D, Golfinos JG, Attuati L, Picozzi P, McInerney J, Daggubati LC,
Warnick RE, Feliciano CE, Carro E, McCarthy D, Starke RM, Landy HJ, Cifarelli CP, Vargo JA, Flickinger J, Lunsford LD. Clinical and Imaging Outcomes After Trigeminal Schwannoma
Radiosurgery: Results From a Multicenter, International Cohort Study. Neurosurgery. 2024 Jan 1;94(1):165-173. doi: 10.1227/neu.0000000000002623. Epub 2023 Jul 31. PMID: 

Figure 1. Figure 1: Surgical Steps for Cavernous Sinus 
Exposure 

• A: Exposure following interfacial dissection.
• B: Performance of an orbitozygomatic craniotomy.
• C: Peeling of the dura propria from the lateral wall of the cavernous sinus.
• D: Further exposure and visualization of the cavernous sinus.

Figure 2: Steps for Middle Fossa and Petrous Apex Exposure

• A: Peeling of the middle fossa floor from posterior to anterior.
• B: Cutting the middle meningeal artery close to its dural attachment.
• C: Exposure of the petrous apex.
• D: Anterior petrosectomy with visualization of the posterior fossa, brainstem, and

structures down to the 7th-8th cranial nerve complex.

Figure 6: Preoperative and Postoperative Imaging 
Top Row: Preoperative Imaging 
Diagnosis: Recurrent en plaque sphenoid wing meningioma (WHO Grade II). 
Findings: Tumor extending along the sphenoid wing with hyperostosis and dural thickening. 
Significant mass effect on the optic chiasm, leading to optic apparatus compression. Evidence of 
recurrence is demonstrated by increased tumor bulk. T1-weighted contrast-enhanced MRI reveals 
intense, homogenous tumor enhancement.

Bottom Row: Postoperative Imaging 
Outcome: Successful decompression of the optic apparatus with near-total tumor resection. Residual 
tumor minimally impacts adjacent critical neurovascular structures. Restoration of the suprasellar 
cistern and relief of optic pathway compression are evident.

Figure 7: Preoperative and Postoperative CT Imaging 
Top Row: Preoperative CT 
Illustrates an intraosseous meningioma involving the orbital 
roof, lateral wall, and anterior clinoid. Hyperostosis and 
irregular thickening of the affected bones are evident, with 
associated mass effect on the orbital contents.

Bottom Row: Postoperative CT 
Demonstrates successful resection of the intraosseous 
meningioma. Removal of the orbital roof, lateral wall, and 
anterior clinoidectomy is evident. Postoperative 
reconstruction and restored orbital anatomy with 
decompression of the orbital contents are shown

Anterolateral skull base surgery is a specialization that necessitates a highly refined technique, enabling access to extensive 
areas of the skull base by minimally invasive methods.

One of the most valuable aspects of my training was learning the importance of a multidisciplinary approach. Skull base 
surgery often involves collaboration with neurosurgeons, otolaryngologists, radiologists, and other specialists. This team-
based approach not only improves surgical outcomes but also provides a comprehensive treatment plan for patients. Since 
completing my fellowship, I have continued to prioritize this collaborative model in my practice, recognizing that each specialty 
brings a unique perspective that is crucial for managing complex skull base pathologies.
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