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ABSTRACT 

BACKGROUND 

During surgery for various neoplastic and vascular neurosurgical diseases in the suprasellar and parasellar region, a detailed 

morphometric knowledge of anterior clinoid process and optic strut (a bony pillar joining body of sphenoid to the lesser wing of 

sphenoid) is required. 

So, the present study aims at providing the morphometric data of these bony landmarks and also aims at providing the location 

of optic strut in relation to anterior clinoid process. 

 

MATERIALS AND METHODS 

In the present descriptive study, 30 dry skulls of North Indian adults were used from the Department of Anatomy. Following 

morphometric measurements were done on dry skulls using manual calipers in mm and recorded. Photographs of ACP, OS and the 

relation between both were taken using digital camera. 1) Length of ACP of both the sides; 2) Length of OS of both the sides; 3) 

Relation of location of OS with ACP. Statistical analysis was done to find out the values like mean and standard deviation and the 

results were tabulated. 

 

RESULTS 

Maximum length of ACP on the left side was 15 mm and minimum length recorded was 9 mm. Mean ± SD was calculated to be 

11.61 ± 2.07. Maximum length of ACP on the right side was 13.5 mm and the minimum recorded length was 9.6. Mean ± SD was 

calculated to be 11.1 ± 1.49 on the left side. Length of optic strut was measured from the side of body of sphenoid to the ACP. 

Maximum length of optic strut on the left side was 6.0 mm and the minimum length was 2.0 mm. Mean ± SD was calculated to be 

3.97 ± 1.3. On the right-side maximum length was 6.1 and minimum length was same as on the right side, i.e. 2 mm. Mean ± SD was 

calculated to be 3.94 ± 1.0. Optic strut was located in anterior 1/3 of the anterior clinoid process. 

 

CONCLUSION 

Morphometric knowledge of anterior clinoid process and optic strut is useful to surgeons operating in the supra/ parasellar region. 

It will help the surgeons in careful dissection in this area preventing damage to important structures like optic nerve, ophthalmic 

artery, internal carotid artery etc. 
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BACKGROUND 

In the parasellar region, Anterior Clinoid Process (ACP) with 

its supporting structures like Optic Strut (OS), medial part of 

lesser wing of the sphenoid and roof of the optic canal are 

certain bony landmarks related to important elements like 

the cavernous sinus, Internal Carotid Artery (ICA), Optic 

Nerve (ON) and the pituitary gland.(1) 

The optic strut was first defined as the “Sphenoid Strut” 

by Jefferson in his 1936 radiographic study. This small bony 

pillar is described simply in the literature by Williams et al in  
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1989. Its size and angle have been studied by Parkinson in 

1989.(2),(3),(4),(5) 

Optic strut connects the body of sphenoid to the 

inferomedial aspect of base of anterior clinoid process and is 

removed during anterior clinoidectomy and optic canal 

decompression.(5) This is done for surgeries on tumours and 

aneurysms in the parasellar and suprasellar region to provide 

a better approach to the operating field primarily to the ICA, 

ON and to minimise the need for brain retraction. Moreover, 

superomedial margin of optic strut is significant in 

categorisation of intradural and extradural aneurysms.(6) 

Although, much attention has been given to the 

anatomical variation of the ACP and its removal using 

intradural and extradural techniques, a paucity of data exists 

regarding the optic strut. In this morphometric study, we 

evaluate the anatomic variability that is position and 

thickness (Length) of the optic strut and length of the ACP 

and the location and relation of OS with ACP in human skulls 

of Indian origin to provide a data for neurosurgeons planning 

a procedure of parasellar region. 
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MATERIALS AND METHODS 

This is a descriptive study related with the morphometric 

measurement of 30 dry skulls of North Indian adults of either 

sex that were used from the set of bones available in the 

Department of Anatomy. Broken/ damaged/ diseased bones 

were discarded and not used in the study. 

Following morphometric measurements were done on 

dry skulls using Vernier calipers in mm and recorded. 

Photographs of ACP, OS and the relation between both were 

taken using digital camera. 

1. Length of ACP on both the sides. 

2. Length of OS on both the sides. 

3. Relation of location of OS with ACP. 
 

Statistical analysis was done to find out the values like 

mean and standard deviation and the results were tabulated. 

(Table 1 and 2) (Figure No. 1 and Figure No. 2). The data 

presented is the mean ± standard deviation of the actual 

value. The data was analysed by unpaired student’s t-test 

using SPSS software (version 21). The level of significant 

difference was p < 0.05. 
 

RESULTS 

The present study was conducted on a total of 60 sides in 30 

dry adult skulls. Length of ACP was measured from its base to 

tip as shown by line AB in Figure 1. Maximum length of ACP 

on the left side was 15 mm and minimum length recorded 

was 9 mm. Mean ± SD was calculated to be 11.61 ± 2.07. 

Maximum length of ACP on the right side was 13.5 mm and 

the minimum recorded length was 9.6. Mean ± SD was 

calculated to be 11.1 ± 1.49 on the left side (Table 1) (Fig. 1). 

No significant difference was observed amongst the sides. 

Optic strut is a piece of bone located between upper side 

of body and lesser wing of sphenoid, which separates optic 

canal from medial side of superior orbital fissure.(7) Length of 

optic strut was measured from the side of body of sphenoid 

to the ACP (Fig. 2). Maximum length of optic strut on the left 

side was 6.0 mm and the minimum length was 2.0 mm. 

Mean± SD was calculated to be 3.97 ± 1.3. On the right side, 

maximum length was 6.1 and minimum length was same as 

on the right side i.e. 2 mm. Mean ± SD was calculated to be 

3.94 ± 1.0 (Table 2). 
Location of optic strut in relation to ACP was also noted. 

OS was located in anterior 1/3 of length of ACP in 18 out of 

30 skulls (60%) on the right side, whereas on the left side in 

19 skulls it was located in anterior 1/3 (63.33%). On the right 

side, it was seen in middle 1/3 of length of ACP in 9 skulls 

(30%) and on the left side it was seen in 8 skulls (26.67%). In 

only 3 skulls, OS was related to posterior 1/3 of the length of 

the ACP on both the sides (10%) (Table 3). 

In one of the skulls we observed bilateral presence of two 

similar bony bar arising from the sides of the body of 

sphenoid towards the lesser wing of sphenoid bone, thus 

creating one extra foramina (Fig. 3). The length of the bars 

were 5 mm on right side and 6 mm on left side and the optic 

strut was placed in anterior 1/3 of ACP on both sides (Fig. 3). 
 

Length of ACP 

(mm) 

Maximum 

Value 

Minimum 

Value 

Mean ± SD 

Left (n=30) 15 9 11.61 ± 2.07 

Right (n=30) 13.5 9.6 11.1 ± 1.49 

Table 1. Length of Anterior Clinoid Process on Right and 

Left Side 

p-value= 0.491 

Length of OS 
(mm) 

Maximum 
Value 

Minimum 
Value 

Mean ± SD 

Left (n=30) 6.01 2.0 3.97 ± 1.3 
Right (n=30) 6.0 2.0 3.94 ± 1.0 

Table 2. Measurement of Optic Strut 
 

p-value= 0.463 

 

Attachment Position of OS in 
relation to Length of ACP 

Right Side 
(n=30) 

Left Side 
(n=30) 

Anterior 1/3 18(60%) 19(63.33%) 
Middle 1/3 9(30%) 8(2.67%) 

Posterior 1/3 3(10%) 3(10%) 
Table 3. Relation of Optic Strut with Anterior Clinoid 

Process 
 

 
 

Figure 1. Showing Anterior Clinoid Process  
(ACP) and its Length (Red Dotted Line) 

 

 
 

Figure 2. Showing Optic Strut (OS). A Bony Pillar extending 
from body of sphenoid to Lesser Wing of Sphenoid 
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Figure 3. Showing bilateral presence of two similar bony 
bar arising from the sides of the body of sphenoid towards 
the Lesser Wing of Sphenoid creating an Extra Foramina 

 

DISCUSSION 

Safe and adequate surgical exposure is very important in 

operating various neoplastic and vascular neurosurgical 

lesions involving supra/ parasellar region, which could be 

skull base approaches like cranio-orbital, orbito-zygomatic 

and conventional craniotomies. But regardless of the location 

of the lesions and/ or surgical approach used, prominent 

body structures like ACP and OS pose difficulties for safe 

exposure by obscuring direct visualisation of important 

neurovascular structure like Internal Carotid Artery (ICA) 

and Optic Nerve (ON). Nevertheless, numbers of researchers 

have examined, yet the anatomy of this area remains varied 

and complex.(8) 

In the study done by Hy Yeon Lee et al (1997) (3) on 73 

dry skulls average length, basal width and thickness of ACP 

were 9.98 ± 1.55, 9.63 ± 1.49 and 5.32 ± 1.07 mm 

respectively. However, in the present study ACP were 

lengthier with mean length of ACP on left and right side were 

11.67 ± 2.07 and 11.1 ± 1.49. Gupta et al (2005)(9) observed 

the mean length of ACP in Nepalese dry skulls on the right 

side as 10.74 ± 2.37 and on left side as 10.83 ± 1.20, which 

were slightly less than the length of ACP in North Indian dry 

skulls. A study by Kapur and Mehić,(7) on 200 dry skulls from 

Sarajevo and Bosnia average length was 9.9 ± 1.6 mm and 8.7 

± 1.5 mm on right and 9.3 ± 1.4 and 8.3 ± 2.1 mm on left side 

in males and females skulls respectively, which was less as 

compared to the North Indian skulls and comparable to a 

South Indian study done by Shahin Hunnargi et al (2008),(10) 

in their metrical and non-metrical study with mean length of 

10.68 ± 1.9 mm and 9.96 ± 1.71 mm on right and left side 

respectively. 

The morphology of the bone may be influenced by age, 

gender, geographical location, genetic factors and socio- 

economical status.(9) This might account for the difference in 

length of ACP in Korean, Nepalese, South Indian, Bosnian and 

North Indian populations. 

The optic strut represents a bony formation that connects 

the body of sphenoid bone and its lesser wing and separates 

optic canal from the medial part of the superior orbital 

fissure. Surgical procedures on cavernous sinus and 

suprasellar region demand total removal of the optic strut, 

which if not removed can lead to damage of optic nerve or 

internal carotid artery.(6) Moreover studies have suggested 

that optic strut to be removed before anterior clinoid process, 

otherwise anterior process bony fragments may damage 

optic nerve or internal carotid artery. In the present study a 

lengthier optic strut of 3.97 ± 1.3 mm, 3.94 ± 1.0 mm on right 

and left side was observed compared to Korean population. 

In the present study, bilateral presence of two similar 

bony bars arising from the sides of the body of sphenoid 

towards the lesser wing of sphenoid bone thus creating one 

extra foramina below the optic canal. Such variation was not 

reported before in any other studies. 

Presence of one extra bony bar arising from the sides of 

the body of sphenoid to the lesser wing of sphenoid can be 

attributed to the development and formation of the sphenoid 

bone. This bony bar is present beside the optic strut and is 

not connecting the ACP with the middle clinoid process. 

Sphenoid bone starts developing around 7th - 8th weeks of 

gestational age as two parts; pre-sphenoidal part and a post-

sphenoidal part preformed in cartilage. There are six and 

eight ossification centres for pre-sphenoidal and post-

sphenoidal parts respectively, which fuse at around eight 

months in utero. Uniform cartilage persists after birth. Some 

parts of Sphenoid are connected by ligaments, which can 

ossify occasionally. This extra bony bar can be as a result of 

ossification of such ligament connecting different parts of 

sphenoid bone.(7,11) 

As anterior clinoid process covers the roof of cavernous 

sinus and the paraclinoidal segment of the internal carotid 

artery, anterior clinoidectomy becomes mandatory in 

approaching cavernous sinus and in optic canal 

decompression so the parameters measured in the present 

study will guide in the careful dissection in that area.(5) 

Complications include damage to many important 

surrounding structures which includes internal carotid 

artery, optic nerve, ophthalmic artery, oculomotor nerve, 

pituitary gland, brain lobe etc. Knowledge of any variations of 

ACP may be useful in preventing damage to these structures. 

 

CONCLUSION 

The morphometric knowledge of the anterior clinoid process 

and optic strut is important for the surgeons operating in the 

parasellar region. There are many important neurovascular 

structures present in the parasellar region. The anatomical 

knowledge of ACP and OS may help the operating surgeons in 

reducing the damage to these neurovascular structures, thus 

reducing the complications. 
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