
Introduction

ertain parts of sphenoid bone are Cconnected by ligaments which ossify 

occasionally. The ligamentous connection 

between the anterior and the middle 

clinoid processes of the sphenoid bone 

may be ossified to form the carotico-clinoid 

foramen. The internal carotid artery 

passes through the carotico-clinoid 
1, 2foramen. 

Earlier studies reveal that after leaving 

the cavernous sinus, the internal carotid 

artery makes a sharp hair-pin turn 

upwards, medially and backwards below 
3, 4the anterior clinoid process.  The curve of 

the artery in and above the cavernous 
5, 6sinus was named as the carotid siphon.  
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Abstract

The anterior and middle clinoid processes of sphenoid bone are connected by a 

ligament called carotico-clinoid ligament which may be ossified forming the 

carotico-clinoid foramen.

In the present study, the incidence of ossified carotico-clinoid ligament and foramen 

was observed in one hundred and forty sides of adult dried skulls from the archives of 

Department of Anatomy, Gian Sagar Medical and Dental College.

 The ossified carotico-clinoid ligament was present in twenty-two sides of skulls- in 

the form of a complete ring in four sides and in the form of an incomplete ring in 

eighteen sides.  

The internal carotid artery passes through the carotico-clinoid foramen. This 

ligamentous connection if ossified may cause compression, tightening or stretching 

of the artery. The knowledge of carotico-clinoid ligament and foramen help the 

surgeons to plan their approach to the area of anterior clinoid process and will make 

the surgical procedure safer.
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Ossified Carotico-Clinoid Ligament of Sphenoid Bone

The ossified carotico-clinoid ligament may 

cause compression, tightening or 

stretching of the internal carotid artery.

It was reported that the excision of the 

anterior clinoid process is required for 

many skull-based surgical procedures 

and an ossified carotico-clinoid ligament 
7may pose a problem for neurosurgeons.  

Hence the present study was planned to 

study the presence of partially or 

completely ossified carotico-clinoid 

ligament and carotico-clinoid foramen.

Methods

The anterior and middle clinoid 

processes of the sphenoid bone in the 

middle cranial fossa of seventy adult 

skulls (one hundred and forty sides) of 

unknown sex and age were studied in the 

Department of Anatomy, Gian Sagar 

Medical and Dental College & Hospital, 
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Banur, Patiala. The sexing of the skulls 

was not possible as the skulls were from 

the archives of the Department of 

Anatomy.

The occurrence of partially or 

complete ly  oss i f i ed  l igamentous 

connection between the anterior and 

middle clinoid processes forming the 

carotico-clinoid foramen was observed 

and noted.

Results

In one hundred and forty sides of adult 

dried skulls, one hundred and eighteen 

sides of skulls had a normal anatomy of 

anterior and middle clinoid processes of 

sphenoid bone where the ligamentous 

connection between the anterior and 

middle clinoid processes was not ossified. 

The ossified carotico-clinoid ligament 

was observed in twenty-two sides of skulls. 

In four sides, the carotico-clinoid ligament 

was ossified completely between the 

anterior and middle clinoid processes to 

form a complete ring converting into a 

carotico-clinoid foramen (Fig. 1).

In eighteen sides of skull, the ligament 

was partially ossified between the anterior 

and middle clinoid processes resulting in 

an incomplete ring (Fig. 2). 

Out of the twenty-two sides that had 

an ossified carotico-clinoid ligament, the 

ligament was present bilaterally in three 

skulls. In one skull, the ossified carotico-

clinoid ligament was complete on both 

sides while in two skulls, it was complete 

on one side and an incomplete on the other 

side.

Discussion

Previous workers reported that the 

anterior and middle clinoid processes in 

the living are normally linked by a 

ligament which is not seen in the dry 

skulls. Sometimes carotico-clinoid 

ligament ossifies and forms the carotico-
1, 2clinoid foramen.

It was stated that the carotico-clinoid 

ligament is the result of ossification either 

of the carotico-clinoid ligament or of a 

dural fold extending between the anterior 
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and middle clinoid processes of the 
8sphenoid bone.

In the present study, a completely 

ossified ligamentous connection between 

the anterior and middle clinoid processes 

was present in four sides while partially 

ossified ligamentous connection was seen 

in eighteen sides. Earlier studies 

conducted in the Portugal and Nepalese 

population revealed a higher incidence of 

carotico-clinoid ligament and carotico-

clinoid foramen in comparison to the 
9, 10present study.

A case of carotico-clinoid foramen was 

presented and it was stated that bilateral 

presence of carotico-clinoid foramen is 

rare and there is dearth of literature in text 
11books of anatomy.  In the present study, 

the carotico-clinoid foramen was observed 

bilaterally in 4 skulls out of the 70 skulls 

that were studied. 

A case of complete ring of carotico-

c l ino id  f o ramen  was  eva lua ted  

radiologically to see the relationship with 

the optic canal. It was also stated that 

prior anatomical knowledge of carotico-

clinoid foramen is essential for identifying 

any inadvertent injury to the internal 

carotid artery and an ossified carotico-

clinoid ligament makes the removal of 

anterior clinoid process more difficult, 

especially in the presence of an aneurysm 

and may give rise to various vascular 
7complications.

It was suggested that removal of the 

anterior clinoid process in surgery of the 

middle cranial fossa is one of the most 

critical procedures to the successful and 

safe management of ophthalmic segment 

aneurysms and tumours located in the 

para-clinoid region and cavernous 

12, 13sinus .

  The presence of carotico-clinoid 

foramen was reported during autopsy in 

Japanese population while studying the 

anatomical relationship of the anterior 
14clinoid process.  The study revealed that 

anatomical relationship between the 

anterior clinoid process and its 

surrounding structures and the variations 

assist the surgeon in the planning of a safe 

and effective anterior clinoidectomy.

The existence of a bony carotico-

clinoid foramen may cause compression, 

tightening or stretching of the internal 

carotid artery. The presence of a bony 

carotico-clinoid foramen may have high 

risk in removing the anterior clinoid 

process, which is an important step in 

surgeries of this region. The ossified 

carotico-clinoid ligament is anatomically 

important due to its relations with the 

cavernous sinus and its content, sphenoid 

sinus and pituitary gland.  The presence of 

the ossified carotico-clinoid ligament and 

the carotico-clinoid foramen may be 

immensely important to the neuro-

surgeons to avoid complications.

Conclusion

The ossified carotico-clinoid ligament 

and carotico-clinoid foramen can cause 

compression of the internal carotid artery 

leading to vascular complications and it is 

not as uncommon in the Indian population 

as reported by earlier authors. In the 

presence of the ossified ligament, the 

anterior clinoidectomy becomes difficult. 

The presence of an ossified carotico-

clinoid ligament is not as rare as it is 

thought to be and the knowledge of its 

occurrence will help the surgeons to plan a 

safe and effective surgery in the region of 

sphenoid bone.
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Bariatric Surgery in Adolescents

In this electronic age, we have become increasingly sedentary, while food, much of it prepackaged 
and of high nutrient density, is available in abundance. That overweight and obesity rates have 
reached epidemic proportions among children and adolescents in industrialised society is no longer 
news, nor are the signs and symptoms of present and future risks and complications of massive 
obesity. 

Morbid obesity seems nearly impossible to treat, once it occurs, and parents, caregivers, and young 
patients themselves increasingly seek more effective solutions than diet, exercise, and trials of 
medications. 

A recent meta-analysis has bolstered the sense that bariatric surgery is a good solution for morbid 
obesity in adolescents, since patients seem to keep weight off and concomitant metabolic conditions 
resolve. 

Will bariatric surgery in the young prove more effective over time than other less-invasive 
approaches?

It appears that bariatric  surgery for adolescents has caught on, whether "right" or "wrong." But the 
current strict requirements for having a bariatric procedure should not be relaxed until we know 
more.

Julie R. Ingelfinger, N ENGL J Med 2011;365;15; 1365-1367
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