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Background

Despite improvements in surgical techniques, cranial nerve (CN) deficits remain the most frequent cause of disability following cavernous sinus (CS) surgery. The most common tumor affecting the CS is meningioma. They originate from lateral wall and have their blood supply from meningohypophyseal trunk (MHT) and inferolateral trunk (ILT). Pituitary adenomas commonly invade the CS through its medial wall and receive blood supply form medial branches of the internal carotid artery (ICA) (superior and inferior hypophyseal arteries). Some tumors may grow within the CS (e.g. trigeminal schwannomas, hemangiomas). These tumors are fed by all the intracavernous ICA branches. Tumors involving the CS may also displace the neurovascular structures, therefore, a better understanding of intracavernous neurovascular anatomy may reduce the postoperative morbidity associated with approaching CS tumors. In this anatomical study, the anatomic variations and their clinical implications of the intracavernous CNs’ blood supply were evaluated through transcranial and endonasal routes.



Methods

Twenty sides of ten adult cadaveric formalin-fixed, latex-injected specimens were dissected in stepwise fashion under microscopic and endoscopic magnification. The origin and course of the intracavernous ICA branches supplying the intracavernous CNs are studied.



Results

The proximal segment of the oculomotor nerve receives blood supply from the ILT in 85%, and the tentorial artery of the MHT in 15% of specimens. The distal segment is exclusively supplied by the ILT. The proximal trochlear nerve receives blood supply from the ILT (75%) and the tentorial artery (25%); the distal segment is exclusively supplied by the superior orbital branch. The proximal third of the abducens nerve receives its vascularity exclusively from the dorsal meningeal artery, and its middle and distal thirds from the ILT. The ophthalmic and proximal maxillary segments of the trigeminal nerve also receive blood supply from the ILT. The distal maxillary segment is supplied by the artery of the foramen rotundum. All ILT branches terminate on the inferomedial aspects of the intra-cavernous CNs. Extensive anastomoses are found between ILT branches and the branches arising from external carotid artery.



Conclusion

Understanding the anatomy of the intracavernous ICA’s branches is important to improving surgical outcomes with tumors involving the CS.
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Introduction

Tumors with cavernous sinus (CS) invasion present a neurosurgical challenge. The most common tumor seen in cavernous sinus is meningioma (1). However, many tumors can arise in or invade the CS, these include trigeminal schwannomas, pituitary adenomas, chordomas and chondrosarcomas. Advances in cranial base surgery over the last two decades including better anatomical understanding, improvement in microsurgical technics and incorporation of the endonasal endoscopic approach (EEA) into the skull base armamentarium, now allow for 360° access to the CS. Despite the improvements in microscopic and endoscopic surgical techniques, cranial nerve (CN) deficits remain the most frequent cause of disability following CS surgery (1–3). Nerve dysfunction can occur due to direct trauma caused by the manipulation of the nerve during surgery or from ischemic injury caused by damage to the nerve’s blood supply. Permanent CN deficits may occur even if the nerves are anatomically preserved (1, 2, 4). Thorough knowledge in the anatomy of blood vessels supplying CNs inside the CS is necessary for approaching tumors with expansion in to the CS. This understanding is particularly important to minimize inadvertent occlusion of supplying blood vessels from excessive coagulation or manipulation during tumor resection. The branches of the intracavernous internal carotid artery (ICA) have been described by several authors, mostly from the microsurgical transcranial perspective (1, 5–11). There are only a few descriptions providing a detailed anatomy of the blood supply to the intracavernous CNs from both a transcranial and an EEA perspective (12–14).

In this anatomical study, we evaluate the anatomic variations and clinical implications of the intracavernous CNs’ blood supply when approaching the CS region from transcranial and endonasal routes. A detailed understanding of the intracavernous CNs’ blood supply is essential for improving outcomes when operating on lesions involving the CS.



Methods

Ten adult head specimens (20 sides) were lightly fixed in a formalin solution and prepared for dissection after injecting them with intravascular colored silicone. This research was approved by the Research Ethics Board. A microsurgical transcranial approach and an EEA to the sellar and parasellar regions were performed simultaneously on all heads. A pterional craniotomy was performed, followed by extradural drilling of the anterior clinoid process. Then, a 5-cm temporal lobectomy was performed, and the lateral, posterior wall of the CS was exposed. Under microscopic magnification, the dura covering the lateral wall of the CS was removed, exposing the CNs in the lateral wall of the sinus. From the EEA perspective, wide bilateral sphenoidotomies were performed to expose the posterior wall of the sphenoid sinus. The bone overlying the sellar and parasellar regions was removed to allow access to the medial and anterior walls of the CS. The origin, course, and different anatomic patterns of the intracavernous ICA branches vascularizing the intracavernous CNs were documented from both the transcranial and the EEA perspectives. CNs are then followed proximal and distal to CS segments and vascularizing branches to these segments were studied and documented. A tumor with CS invasion was selected to illustrate the surgical application of these findings.



Results


The Intracavernous ICA and Its Branches

The arterial branches arising from the intracavernous segment of the ICA vary in origin and number. The intracavernous ICA from proximal to distal can be divided into four segments: 1) the short vertical segment (a continuation of the paraclival ICA); 2) the posterior genu; 3) the horizontal segment; and 4) the anterior genu, which continues with the paraclinoidal ICA as it emerges from the CS. The most common branches of the intracavernous ICA observed in this study are the meningohypophyseal trunk (MHT) (present in 100% of specimens), the inferolateral trunk (ILT) (85%) and McConnell’s capsular artery (20%). Less frequent branches of the intracavernous ICA are the superolateral trunk (10%) and a persistent trigeminal artery (5%).

The MHT, the largest and most constant branch of the cavernous ICA, arises from the short vertical segment of the intracavernous ICA, close to the posterior genu, in 20% of the specimens studied. In the other 80% of specimens, the MHT arises from the middle third of the posterior genu. It typically gives rise to three branches: 1) the inferior hypophyseal, which travels medially to supply the posterior lobe of the pituitary gland; 2) the tentorial artery (known as the artery of Bernasconi-Cassinari), which courses lateraly towards the tentorium to contribute to the blood supply of the interdural segment of the oculomotor and trochlear nerves; and 3) the dorsal meningeal artery (also called the lateral clival artery), which passes posteriorly through the CS to supply the clival dura and abducens nerve within Dorello’s canal. This artery usually divides into medial and lateral branches. The medial branch accompanies the abducens nerve into Dorello’s canal and sometimes anastomoses with the clival ramus of the jugular branch of the ascending pharyngeal artery (Figures 1A–C).




Figure 1 | (A) Microscopic view of the roof and lateral wall of the CS in a colored silicone-injected human cadaveric specimen showing the branches of the intracavernous ICA supplying the intracavernous CN. The dural covering of the right cavernous sinus has been removed to expose the cavernous sinus contents. The MHT originating from the proximal cavernous segment of the ICA, in this specimen a double trunk is present, the main trunk is giving off the dorsal meningeal artery, which passed posteriorly through the CS to supply the clival dura and abducens nerve within Dorello’s canal. The ILT arose from the lateral side of the midportion of the horizontal segment of the intracavernous ICA, and is directed inferiorly. It provides blood supply to CN III, CN IV, middle and distal segments of CN VI. The SLT arises from the supero-lateral aspect of the horizontal segment of the intracavernous ICA, courses superiorly, and then runs adjacent to CN III and IV as they run through the dura and provide them with blood supply. In this specimen, the tentorial artery is originating from the ILT, which courses lateral to the tentorium to contribute to the blood supply of the interdural segment of the trochlear nerve. (B) The dura of the lateral wall of the left CS has been removed to show the intracavernous CNs and terminal branches of the ILT. The ILT giving off the superior orbital branch, which goes through the superior orbital fissure and supplies blood to the distal segments of all CNs passing through the superior orbital fissure. The ILT then courses laterally over V1 and gives off the artery of the foramen rotundum, which supplies the distal segment of V2. (C) Microscopic view of the lateral wall of left cavernous sinus showing terminal branches of the ILT. The ILT giving off the superior orbital branch, and the superior branch. It then courses laterally under V2 segment and gives off the artery of foramen rotundum. The ILT also gives rise to tentorial branch which is supplying CN IV. CN, cranial nerve; CS, cavernous sinus; ICA, internal carotid artery; ILT, inferolateral trunk; MHT, meningohypophyseal trunk; SLT, superolateral trunk.



The ILT is present in 85% of the specimens. It arises from the lateral side of the midportion of the horizontal segment of the intracavernous ICA, and courses inferiorly. The ILT arises directly from the carotid artery in 80% of the specimens and from the MHT in 5%. The ILT typically divides into three to four branches: 1) the superior orbital branch (also called the antero-medial branch), which runs to the superior orbital fissure; 2) the foramen rotundum artery (known as the antero-Iateral branch), typically accompanies the maxillary nerve (V2) through the foramen rotundum, supplies the V2 segment of the trigeminal nerve, and anastomoses with the internal maxillary artery (IMAX); 3) the foramen ovale branch, which travels with the mandibular (V3) segment of the trigeminal nerve through the foramen ovale and has anastomoses with the IMAX and/or petrosal branch of the middle meningeal artery; 4) the superior branch of the ILT, which follows the III and IV nerve along the lateral wall of the CS (Figures 2A–C).




Figure 2 | (A) The dura of the lateral wall of the right CS has been removed to show the terminal branches of the ILT providing blood supply to CN III,IV as well asV1,V2,V3 branches of the trigeminal nerve. ILT giving off the superior branch, the artery of foramen rotundum, and the foramen ovale branch. (B) Another view from the same specimen after careful drilling of the foramen ovale showing the anastomotic network between the terminal branches of ILT and branches from the internal maxillary artery. Note the branches arising from MMA supplying the V3 segment of the trigeminal nerve. (C) Posterior view of the clivus in a colored silicone-injected human cadaveric specimen showing a rich anastomotic network between the dorsal meningeal branches arising from MHT and the jugular branches arising from neuromeningeal trunk, which is a branch of the ascending pharyngeal artery. APA, ascending pharyngeal artery; MMA, medial meningeal artery.



In 10% of the specimens a superolateral trunk is found to arise from the supero-lateral aspect of the horizontal segment of the intracavernous ICA, it directs superiorly, and then runs adjacent to the oculomotor and trochlear cranial nerves and provides them with blood supply at their dural entrance. McConnell’s capsular artery is present in 20% of the cases and arises from the medial aspect of the horizontal segment of the intracavernous ICA and courses toward the capsule of the pituitary gland, where it anastomoses with the opposite artery. The capsular artery does not provide any blood supply to the CNs.

In one specimen (5%) a persistent trigeminal artery is identified. It arises from the middle third of the posterior genu of the intracavernous ICA, courses backward through the posterior wall of the CS lateral to Dorello’s canal and medial to Meckel’s cave to join the basilar artery between the origin of the superior cerebellar artery and the anterior inferior cerebellar artery (Figure 3A). In this particular case, the MHT and its three branches originate from the persistent trigeminal artery.




Figure 3 | (A) Endoscopic view in a colored silicone-injected human cadaveric specimen showing a persistent trigeminal artery anastomosing with the left intracavernous ICA with the basilar artery between SCA and AICA origins. (B) Cross-section of midbrain at the level of the superior colliculus demonstrating the course of cisternal segment of the III nerve, which passes between PCA and SCA. Note the thalamoperforating branches arising from P1 supplying the cisternal segment (blue arrow). BA, basilar artery; PCA, posterior cerebral artery; SCA, superior cerebellar artery (C) Left trans-sylvian exposure of the ambient cistern, revealing: the PCA and SCA perforating branches supplying the cisternal segment of the III nerve. (D) Endoscopic view of the interpeduncular region, showing the cisternal segment of right CN III. TPA arising from pre-communicating segment of PCA (P1) supplying the cisternal segment of CN III are shown (blue arrow). AICA, anterior inferior cerebellar artery; CN, Cranial Nerve; PCA, posterior cerebral artery; PcomA, posterior communicating artery; SCA, Superior Cerebellar Artery; TPA, Thalamoperforating Arteries.





Blood Supply of the Intracavernous Nerves


The Oculomotor Nerve

The oculomotor nerve is supplied by the ILT branches in all studied specimens. The proximal cavernous segment of the oculomotor CN receives its blood supply through the superior branch of the ILT in 85% of the specimens and the tentorial artery of the MHT in 15%. In addition, the proximal segment of the III CN receives blood supply from the superolateral trunk in 10% of the cases; the distal segment of the III CN is supplied exclusively by the superior orbital branch of the ILT (Figure 1 and Table 1). The superior orbital branch of the ILT supplies the distal segments of all CNs passing through the superior orbital fissure. The cisternal segment of the oculomotor nerve receives blood supply from the thalamoperforating arteries that originate from the P1 and the proximal P2 segments of the posterior cerebral artery (Figures 3B–D).


Table 1 | The Blood Supply of Intracavernous Cranial Nerves: Microscopic and Endoscopic perspective.





The Trochlear Nerve

The proximal trochlear nerve (IV) receives its vascularity from the superior branch of the ILT and from the tentorial artery in 75% and 25% of the specimens, respectively (Figures 1A–C); when the superior branch is present, it usually curves superiorly and posteriorly and follows the trochlear nerve along the lateral wall of the CS. The distal segment of the trochlear nerve is exclusively supplied by the superior orbital branch of the ILT.



The Abducens Nerve

In all of the specimens studied the proximal third of the abducens nerve (VI), at the level of Dorello’s canal, receives blood supply exclusively from the dorsal meningeal artery arising from the MHT. The middle and distal thirds of the abducens nerve are vascularized by branches of the ILT. When the ILT is present, it crosses over the middle third segment of the abducens nerve. This constant relationship between the ILT and the 6th CN is a reliable surgical landmark for the identification of the abducens nerve when performing surgery in this region.



The Trigeminal Nerve

The proximal ophthalmic (V1) and proximal maxillary (V2) segments of the trigeminal nerve are also vascularized by small branches of the ILT or its equivalent in 100% of the specimens. The distal ophthalmic segment of the trigeminal nerve is also supplied by the superior orbital branch of the ILT, while the distal maxillary segment is supplied by the artery of the foramen rotundum, arising from the ILT.

The medial side of the Gasserian ganglion receives its vascularity from the small branches of the ILT and the tentorial artery; the lateral side is supplied by branches from the artery of the foramen rotundum and the dorsal branches of the middle meningeal artery.

All ILT branches end on the inferomedial aspects of the intracavernous CNs. The MHT branches are located in the posterior compartment of the CS. From a transcranial perspective, all intracavernous ICA branches supplying the intracavernous CNs are found in the lateral wall of the CS, except the dorsal meningeal artery, which is located in the posterior wall. From an endoscopic endonasal perspective, the tentorial artery and dorsal meningeal artery are found in the superior compartment and posterior compartment of the CS, respectively. The ILT is found in the lateral and inferior compartments of the CS (Figures 4A–C).




Figure 4 | (A) Endoscopic view of left CS showing the neurovascular relationships in the lateral compartment. The ILT arising from the midportion of the horizontal segment of the intracavernous ICA, and its branches can be identified running from medial to lateral where they distribute along the lateral wall of the CS and supplies to the of CN III, CN IV and distal CN VI. (B) The paraclival ICA is retracted laterally to expose CN VI inside Dorelo’s canal. Dorsal meningeal artery (Dorsal Meng. Art.), a branch from MHT, which is located in the posterior compartment of cavernous sinus and supply proximal segment of CN VI at the level of Dorelo’s canal. (C) Endoscopic view of right CS showing the neurovascular relationships in the superior and posterior compartment of the CS. The Cav-ICA is retracted laterally. The tentorial artery and dorsal meningeal artery can be identified running in the superior and posterior compartment of the CS, respectively. The dorsal meningeal artery supplying proximal segment of CN VI at the level of Dorelo’s canal and the tentorial artery supplying the CN IV are shown. BA, Basilar Artery; Cav, Cavernous; CAV-ICA, Cavernous Internal Carotid Artery; CN, Cranial Nerve; Dorsal Meng. Art, Dorsal Meningeal Artery; ICA, Internal Carotid Artery; ILT, inferolateral trunk.






Case Illustrations

A tumor with CS invasion is selected to illustrate the surgical application of these findings.


CS Meningioma

A 43-year-old right-handed male had an initial presentation of right facial numbness. An MRI scan of his brain showed a right CS tumor consistent with a meningioma. The patient underwent stereotactic radiosurgery at an outside hospital. His facial numbness gradually improved. Four years later, he had recurrence of the right facial numbness in the V3 distribution with associated right eyelid ptosis and diplopia. On neurological examination he had decreased sensation to light touch in the three branches of the trigeminal nerve. He had a right eyelid ptosis and a six-nerve palsy. A new MRI scan of the brain showed radiological progression of the tumor (Figures 5A, B). An orbitozygomatic craniotomy was performed and gross total tumor resection was achieved. The facial numbness he had preoperatively gradually improved, and his extraocular movements and eyelid ptosis recovered completely. An MRI revealed a gross total resection of the tumor. The histopathology showed a clear cell grade 2 meningioma. Postoperatively He received fractionated radiation therapy to the surgical bed. He remained tumor free at his last follow-up four years after his surgery (Figures 5C, D).




Figure 5 | Preoperative coronal (A) and axial (B) brain MRI with contrast showing heterogeneous enhancing tumor involving the right cavernous sinus (arrow). The patient is known to have right cavernous sinus meningioma for which he had stereotactic radiosurgery 4 years prior to presentation. Postoperative coronal (C) and axial (D) brain MRI with contrast showing gross total excision of the meningioma.







Discussion

Lesions involving the CS and lateral sellar region, including tumors, vascular lesions, infections, and inflammatory pathologies have an intimate relationship with the intracavernous CNs and their blood supply originating from the intracavernous ICA. Despite a decrease in the morbidity and mortality rates associated with CS surgery, CN deficits remain the most frequent cause of disability following CS surgery (1–4, 9). In this study we investigate the anatomic variations of the intracavernous CNs blood supply when exposed from a microsurgical transcranial as well as endoscopic endonasal perspectives. This relevant information can be applied or endoscopic and microsurgical approaches of the cavernous sinus.

The underlying mechanisms of intraoperative nerve injury is thought to be multimodal. Although ischemic insults secondary to devascularization of the cavernous segment of the cranial nerves might cause cranial nerve deficits, usually those deficits are transient as the ensuing ischemic insult mainly affects the myelin sheet of the nerve which tends to regenerate within weeks. This is a process similar to what is seen in peripheral nerves that can be extensively dissected and mobilized with minimal or transient nerve dysfunction. In contrast a more proximal, cisternal ischemic injury to the same cranial nerves might also affect their nuclei causing a more permanent deficit. Direct injury to the intracavernous cranial nerves is usually a cause of permanent deficit. Such injuries can be from a direct mechanical trauma or from thermal insults secondary to bipolar coagulation (10, 12, 15). This is where a thorough understanding of the cranial nerves blood supply becomes important as precise control of those vessels during cavernous sinus surgery will preserve a bloodless field and avoid cranial nerve injuries. In order to avoid permanent injury to the CNs, a dissection of the CNs has to be tangential to the nerves along a longitudinal axis. When the CNs are released in this way, they can tolerate a certain amount of manipulation without permanent deficits.

Our findings are in concordance with the study conducted by Krisht et al. (1) and Harris et al. (6) We describe the details of the most common anatomic patterns of blood supply to the intracavernous CNs and observed that the ILT branches play an important role in vascularizing the III, IV, V, and VI CNs as they pass into the CS and the superior orbital fissure, and through the foramen rotundum. Furthermore, we observed that the dorsal meningeal artery branch of the MHT provides blood supply to the proximal third of the abducens nerve at the level of Dorello’s canal. The ILT also provides vascularity to the mesial surface of the Gasserian ganglion as it anastomoses with the artery of the foramen ovale, originating from the internal maxillary artery, which in turn provides blood supply to V3 and the lateral aspect of the Gasserian ganglion.

The ILT typically arises from the lateral aspect of the intracavernous ICA and usually supplies the intracavernous CNs, with extensive anastomoses with the extracranial circulation, particularly branches of the IMAX, the middle meningeal artery, and the ophthalmic artery (Figures 2A, B). These anastomoses, mainly the superior orbital fissure branch anastomoses with the deep recurrent meningeal branch of the ophthalmic artery, are an important consideration during embolization (16–18).

We also observed that the dorsal meningeal artery (medial branch) arising from the MHT anastomoses with the clival ramus of the jugular branch of the ascending pharyngeal artery (Figure 2C)

All ILT trunk branches were located on the inferomedial aspects of the intracavernous CNs; the MHT branches were located on the posterior compartment of the CS. From a transcranial perspective, all intracavernous ICA branches that supplied blood to the intracavernous CNs were found in the lateral wall of the CS, except the dorsal meningeal artery, which was located in the posterior wall. From an endoscopic endonasal perspective, the tentorial artery and the dorsal meningeal artery were found in the superior and posterior compartments of the CS, respectively. The ILT was found in the lateral and inferior compartments of the CS.

Of surgical interest, we observed that each foramen had an artery, which are summarized as follows: the superior orbital branch, which passed through the superior orbital fissure and supplied blood to the distal segments of all of the CNs passing through to it; the artery to the foramen rotundum, another very important vessel, which supplies the V2 segment of the trigeminal nerve; the foramen ovale branch supplies the V3 segment of the trigeminal nerve (Figure 2A); and the dorsal meningeal artery, which ran into Dorello’s canal and provided blood supply to the abducens nerve within Dorello’s canal (Figure 1).

Beyond studying the blood supply of CNs in the CS from both transcranial and endoscopic endonasal perspectives the study presented here describes the blood supply to the cisternal III nerve and the anastomoses of the intracavernous ICA’s branches with the external carotid artery. In addition, we report for the first time that the superolateral trunk can provide blood supply to the III and IV CNs, as found in 10% of our specimens (Figures 1A, B).

Based on the above findings we were able to identify 3 vascular zones to the cranial nerves passing through the cavernous sinus: Zone 1 being the cisternal segment of the cranial nerves, receiving blood supply from the vertebrobasilar system. Zone 2 being the intracavernous segment of the cranial nerves receiving their blood supply from the internal carotid artery and Zone 3, the extracranial portion of those cranial nerves and receiving blood supply from branches of the external carotid artery. As such Zone 1 of those cranial nerves is most sensitive to ischemic insults and Zones 2 and 3 are more resilient. For these reasons experts recommend avoiding the manipulation of the proximal cisternal segment of the III nerve as it arises from the midbrain of the brainstem as manipulation at this level can cause a permanent deficit.

Certainly, several other anatomic variations may exist in the intracavernous ICA’s branch anatomy and the CNs’ blood supply, even among patients without CS disease. In addition, tumors involving the CS, once a certain size, may cause significant distortion of the region’s microanatomy, posing an additional surgical challenge. Therefore, a detailed understanding of the blood supply of the intracavernous CNs is essential for improving outcomes when operating on lesions involving the CS.

The most common tumor affecting the cavernous sinus is meningioma and accounts for 41% of cavernous sinus tumors (Figure 6) (20). It originates from arachnoid cap cells of CNs in the lateral wall of cavernous sinus (21). Blood supply of CS meningiomas are from external carotid artery branches (the same of middle cranial fossa dura blood supply) and branches from MHT and ILT (22, 23). However, meningiomas originating from nearby regions (e.g. petroclival region, medial sphenoid wing) may extend into CS and may have a different blood supply. Other common tumor affecting cavernous sinus is trigeminal schwannomas. They are the second most common intracranial schwannomas after vestibular schwannoma with an incidence of 1-8% of all intracranial schwannomas (19). Trigeminal nerve schwannomas receive their blood supply through MHT or branches from external carotid artery (24). Also, pituitary adenomas are common to invade the CS by extending through its medial wall and 6%-10% of all pituitary adenomas invade the CS (25). They supplied by the medial branches of ICA, namely the superior and inferior hypophyseal trunks.




Figure 6 | Microscopic lateral view of right cavernous sinus to show the origin of most common tumors that involve the cavernous sinus. Circle number 1 is over the lateral wall of cavernous sinus which is the most common origin of CS meningiomas and they get their blood supply from MHT and ILT (not shown in this image). They account around 41% of all cavernous sinus tumors. Circle 2 is over trigeminal nerve which is the origin of schwannomas. Trigeminal schwannomas are the second most common cavernous sinus tumors and 49% originate in middle cranial fossa (19). They receive their blood supply from MHT and branches from external carotid artery. Circle 3 is over pituitary gland. Pituitary adenomas are the most common tumors that may extend into the cavernous sinus with an incidence of 10%. Their blood supply obtained from superior and inferior hypophyseal arteries. Circle 4 points to intracavernous sinus compartment. Cavernous hemangiomas are benign vascular tumors which are the most common primary intracavernous lesion. Metastasis is also may be seen in intracavernous compartment. Tumors originating from intracavernous compartment may get their blood supply from all intracavernous ICA branches. BA, Basilar Artery; ICA, Internal Cerebral Artery; PCA, Posterior Cerebral Artery; PcomA, Posterior Communicating Artery; Pit, Pituitary; SCA, Superior Cerebellar Artery.





Conclusion

ILT branches provide blood supply to all intracavernous CNs except the proximal segment of the abducens nerve at the level of Dorello’s canal. MHT branches supply the proximal segment of the abducens nerve and the medial aspect of the Gasserian ganglion. Middle meningeal artery branches supply the lateral aspect of the Gasserian ganglion. This study demonstrated extensive anastomoses between ILT branches and branches arising from the external carotid artery. Understanding the anatomy of the intracavernous ICA’s branches is important to improving surgical outcomes with tumors involving the CS.
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