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Abstract
An understanding of the microsurgical anatomy of posterior clinoid process (PCP) is extremely 
important to where the removal of PCP is required to access the interpeduncular and prepontine 
cisterns and upper basilar artery region to manage the aneurysms located in this region. In the 
present article, we describe our experience with a technique that is safe and provides ample space to 
look into these regions. The key to safe drilling is that the drilling of the posterior clinoid needs to 
be performed in a “touch and back” manner (rather than clockwise or counterclockwise motion) to 
break the cortex.
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Introduction
The posterior clinoid process (PCP) is a 
bony prominence located at the superolateral 
aspect of the dorsum sellae and can have 
a variable anatomical structure which is 
adjacent to the clivus.[1‑6] An understanding 
of the microsurgical anatomy of PCP is 
extremely important to understand the 
approaches to the interpeduncular cistern 
region (i.e., upper basilar artery and 
basilar tip aneurysms), particularly where 
the removal of PCP is required.[1‑3] In the 
present article, we describe our experience 
with a technique that is safe and provides 
ample space to look into the prepontine 
cisterns and its contents, whether it is the 
lesion involves the basilar artery or is a 
tumor.

Surgical Technique
The posterior clinoid may be exposed 
in the opticocarotid triangle between the 
carotid, A1 segment, and the optic nerve 
or between the carotid and the third nerve. 
Removal of the posterior clinoid along 
with mobilization of the carotid after 
incision of the distal dural ring can provide 
much needed space in pterional approach 
to basilar tip or superior cerebellar 
aneurysms. It can help in approaching the 
interpeduncular fossa, lesions extending 
along the clivus, and for low‑lying basilar 
tip aneurysms. In severe head trauma, 
if one is doing cisternostomy along 

with or independent of decompressive 
hemicraniectomy, there can be scenarios 
when the membrane of Liliequist may be 
difficult to open due to a large PCP. In this 
case also, a posterior clinoidectomy may 
be done. The posterior clinoid needs to 
be exposed at first along the two triangles 
mentioned before. After exposure, the dura 
of the posterior clinoid will need to be 
incised. There is chance that brisk venous 
bleeding may be encountered during this 
time which may be controlled by a small 
piece of surgical computed tomography 
for bone buttress between the posterior 
clinoid dura and the C5 segment of the 
carotid, and peroperatively palpation of the 
posterior clinoid should be done to confirm 
this fact. Once the bone of the posterior 
clinoid is exposed, the exposure may be 
widened and the posterior clinoid may 
be further exposed with blunt dissection 
using a dissector. After this, a very careful 
drilling may be performed to remove 
the posterior clinoid. After removing the 
clinoid, the dura can be pulled anteriorly 
with a dissector to provide the extra space 
one would require for a temporary clip or 
to visualize part of a tumor or incise the 
membrane of Liliequist in this window. The 
drilling here does not involve clockwise or 
counterclockwise motion. It is a “touch and 
back” drilling. The bone is very smooth 
after the dural removal. Hence, we have 
to take the drill close to the bone, with full 
speed, and then just touch the bone and 
come back. Once you break through the 
cortex, you can drill the rest of the bone This is an open access journal, and articles are distributed under 
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and use a very small disc forceps or pituitary biting to 
complete the resection [Video].

Discussion
The concept of posterior clinoidectomy is well 
described by several authors including microsurgical 
anatomy of the PCP and its relationship to the 
surrounding structures.[4‑6] The key structures in the 
vicinity of PCP are petrosphenoidal ligament and the 
6th nerve medial to it, the 3rd nerve lateral to it, and 
the C5 portion of the carotid deep into it and in the 
cavernous sinus.[1,4‑6] Removal of the PCP facilitates 
the exposure to the interpeduncular and prepontine 
cisterns and upper basilar artery region (while 
approached through a pterional‑transsylvian approach) 
to manage the aneurysms located in this region.[1‑3,7‑11] 
Depending on the pathology and how much space is 
required, the PCP can be drilled either partially or 
completely.[1,9,12‑14] The resection can be carried out by 
opening the dura (transclinoid‑transsellar‑transcavernous 
approach)[2,3] or it can be carried out by extradural 
drilling, thus potentially decreasing the chances of 
injury to the surrounding structures.[1,15] The reported 
complication associated with posterior clinoidectomy 
includes oculomotor nerve injury (partial or complete), 
venous bleeding (injury to basilar plexus), cerebrospinal 
fluid fistula (excessive drilling into the sphenoid sinus), 
abducens nerve injury in Dorello’s canal, and injury to 
the medial loop of the cavernous carotid artery.[1,16‑19]

Conclusion
Posterior clinoidectomy is a well‑described microsurgical 
approach to the interpeduncular and prepontine cisterns. 
The drilling of the posterior clinoid in a “touch and back” 
manner (rather than clockwise or counterclockwise motion) 
is a relatively safer alternative to break the cortex.

Financial support and sponsorship

Nil.

Conflicts of interest

There are no conflicts of interest.

References
1. Youssef AS, van Loveren HR. Posterior clinoidectomy: 

Dural tailoring technique and clinical application. Skull Base 
2009;19:183‑91.

2. Yasargil MG. Clinical considerations, surgery of the intracranial 

aneurysms and results. Microneurosurgery. Vol. 2. Thieme: New 
York; 1984. p. 33‑123.

3. Dolenc VV, Skrap M, Sustersic J, Skrbec M, Morina A. 
A transcavernous‑transsellar approach to the basilar tip 
aneurysms. Br J Neurosurg 1987;1:251‑9.

4. Dolenc VV. Anatomy and Surgery of the Cavernous Sinus. 
Springer‑Verlag Wien: Springer; 1989.

5. Dolenc VV. Microsurgical Anatomy and Surgery of the Central 
Skull Base. Springer‑Verlag Wien: Springer; 2012.

6. Dolenc VV, Prestor BP, Šušteršič J, Pregelj R. Transclinoid‑
transsellar‑transcavernous approach to basilar tip aneurysms. In: 
Pasqualin A, Da Pian R. (eds), New Trends in Management of 
Cerebro‑Vascular Malformations. Springer, Vienna; 1994.

7. Lawton MT, Daspit CP, Spetzler RF. Technical aspects and 
recent trends in the management of large and giant midbasilar 
artery aneurysms. Neurosurgery 1997;41:513‑20.

8. Youssef AS, Abdel Aziz KM, Kim EY, Keller JT, Zuccarello M, 
van Loveren HR. The carotid‑oculomotor window in exposure of 
upper basilar artery aneurysms: A cadaveric morphometric study. 
Neurosurgery 2004;54:1181‑7.

9. Figueiredo EG, Zabramski JM, Deshmukh P, Crawford NR, 
Preul MC, Spetzler RF. Anatomical and quantitative description 
of the transcavernous approach to interpeduncular and prepontine 
cisterns. Technical note. J Neurosurg 2006;104:957‑64.

10. Silva D, Attia M, Kandasamy J, Alimi M, Anand VK, 
Schwartz TH. Endoscopic endonasal posterior clinoidectomy. 
Surg Neurol Int 2012;3:64.

11. Salma A, Baidya NB, Wendt B, Aguila F, Sammet S, Ammirati M. 
Qualitative and quantitative radio‑anatomical variation of the 
posterior clinoid process. Skull Base 2011;21:373‑8.

12. Aziz KM, van Loveren HR, Tew JM Jr., Chicoine MR. 
The Kawase approach to retrosellar and upper clival basilar 
aneurysms. Neurosurgery 1999;44:1225‑34.

13. Nutik SL. Pterional craniotomy via a transcavernous approach 
for the treatment of low‑lying distal basilar artery aneurysms. 
J Neurosurg 1998;89:921‑6.

14. Salma A, Wang S, Ammirati M. Extradural endoscope‑assisted 
subtemporal posterior clinoidectomy: A cadaver investigation 
study. Neurosurgery 2010;67 3 Suppl Operative: ons43‑8.

15. Seoane E, Tedeschi H, de Oliveira E, Wen HT, Rhoton AL Jr. 
The pretemporal transcavernous approach to the interpeduncular 
and prepontine cisterns: Microsurgical anatomy and technique 
application. Neurosurgery 2000;46:891‑8.

16. Al‑Khayat H, Al‑Khayat H, White J, Manner D, Samson D. 
Upper basilar artery aneurysms: Oculomotor outcomes in 
163 cases. J Neurosurg 2005;102:482‑8.

17. Cruciger MP, Hoyt WF, Wilson CB. Peripheral and midbrain 
oculomotor palsies from operations for basilar bifurcation 
aneurysm in a series of 31 cases. Surg Neurol 1981;15:215‑6.

18. Horikoshi T, Nukui H, Yagishita T, Nishigaya K, Fukasawa I, 
Sasaki H. Oculomotor nerve palsy after surgery for upper basilar 
artery aneurysms. Neurosurgery 1999;44:705‑10.

19. Sugita K, Kobayashi S, Shintani A, Mutsuga N. 
Microneurosurgery for aneurysms of the basilar artery. 
J Neurosurg 1979;51:615‑20.


