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ABSTRACT 

Objectives: Our aim is to study the prevalence of Pterygospinous bar and analyzemorphometrically the 

homonyms foramen in a collection of existing skulls and discuss their clinical implications. 

Methods: 90 dried adult human skulls were used for the study. The base of the skull was examined 

both macroscopically and radiologically for the presence of abnormal osseous structures extending 

from the lateral pterygoid plate. Average diameter of the Civinini’s foramen, width of the lateral 

pterygoid plate, width of the extending bar from the pterygospinous process and sphenoid spine were 

measured using the vernier caliper. 

Results: Out of 90 skulls reviewed, only 5 skulls showed the presence of complete pterygospinous bar 

with enclosed Civinini’s foramen, in which 2 skulls showed the multiple Civinini’s foramen. 58 skulls 

showed the presence of incomplete pterygospinous bar. 

Conclusion: It is obvious from the results that the incomplete pterygospinous bar is more prevalent, 

which may lead to altered course of the structures passing through foramen ovale and foramen 

spinosum. Some of the structures may also be entrapped in the enclosed Civnini’s foramen there by 

resulting in neural and vascular complications. Hence, the vivid knowledge of such presence is highly 

beneficial to anaesthetists, dental and maxillo – facial surgeons in day to day clinical practice. 

Keywords: pterygospinous ligament, pterygospinous bar, civinini’s foramen, lateral pterygoid plate, 

spine of the sphenoid. 

 
INTRODUCTION 

The cranial base is an important region for it 

provides attachments to muscles of mastication, 

deep muscles of neck and also for the presence of 

foramina which provides the means by which 

vessels and nerves enters or leaves the cranial 

cavity.  

The abnormal bony growths such as spines, spurs, 

tubercles or bony plates may be due to abnormal 

ossification or overgrowths of surrounding parts of 

the bones around the foramen of base of the skull, 

which may lead to ischemia, necrosis and potential 

paralysis of the parts of the body being supplied, 

drained or innervated by its contents. 

There were many ligaments in the exocranial 

region. One such ligament is the pterygospinous 

ligament, described by Civinini in 1829 (1), that 

connects the spinous process of the sphenoid bone 

to the Civinini’s spine located in the posterior 

margin of the lateral pterygoid lamina of the 

sphenoid bone. Complete ossification of the 

pterygospinous ligament is known as 

pterygospinous bar (2).When completely ossified 
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the pterygospinous ligament form the Civinini’s 

foramen. (3; 4;) 

Ossification of these ligaments can be important as 

to relate with the adjacent anatomic structures. In 

adults, these unique ossification leads to spoil the 

interrelationships of the anatomic configuration. 

Such abnormal osseous structures may alter the 

normal course of the mandibular nerve or its 

branches and they can cause serious implications 

in accessing the oval foramen in a therapeutic 

approach, in any surgical intervention in the region 

and may lead to false neurological differential 

diagnosis.  

Therefore, the anatomical knowledge of physician 

should be accurate to overcome the anatomic 

variations and diversity so as to provide success. 

Accordingly, the present study was designed to 

find out the osseous structure especially the 

pterygospinous bar in the available dry human 

skulls. 

 

MATERIALS AND METHODS 

The study was carried out using 90 dried adult 

human skulls irrespective of age and gender, were 

obtained from Department of anatomy, Asan 

memorial dental college & Hospital and Karpaga 

Vinayaga institute of dental sciences. Skulls that 

are evident of abnormalities such as distress or 

obvious morphological asymmetries were expelled 

from this study.  The base of the skull was 

examined both the sides macroscopically for the 

presence of anomalous osseous structures from the 

lateral pterygoid plate. The presence of a rare 

variant ossified ligament connecting the spine of 

the sphenoid and the lateral pterygoid plate was 

noted in all these bone specimens.  

As described by Suazo et al.,2010; the following 

descriptions are given for ossification of the 

ligament: 

Type I: Complete ossification of pterygospinous 

ligament: there is a bony bridge that leads from the 

pterygospinous process to the apex of the sphenoid 

spine. In this case, it is the pterygospinous 

foramen or Civinini’s foramen. 

Type II: Incomplete ossification of pterygospinous 

ligament: there is anexpansion of the 

pterygospinous process, but fails to contact the 

sphenoid spine. In this case, the pterygospinous 

foramen is partly formed. 

The specimen with ossified pterygospinous 

ligament was photographed and compared to that 

of the normal and the same was also subjected to 

radiological study. In case, there was complete 

ossification as in Type I the average diameter of 

its enclosed Civinini’s foramen was measured 

using a vernier caliper. The bar extending from the 

spine of the sphenoid and from the lateral 

pterygoid plate was also measured in Type II 

variety. Even the small gap left between the two 

bars making it incomplete pterygospinous bar was 

also noted using the Vernier Caliper. With the data 

obtained, prevalence rates of the two proposed 

types were estimated, differentiating the bilateral, 

left and right presentations. 

 

RESULTS 

Among the ninety skulls studied, twenty seven 

(30%) of the skulls did not have any abnormal 

osseous structures extending from the lateral 

pterygoid plate. 

Normal bone 

No bony projection from the plate of lateral lamina 

of the pterygoid process of the sphenoid bone. The 

lateral pterygoid plate was thin, flat and everted. 

The maximum width of the lateral pterygoid plate 

was measured to be 1.4 cm. 

Anomalous Osseous structure from the Lateral 

pterygoid plate: 

The following osseous structures were observed 

macroscopically and morphometrically extending 

from the lateral pterygoid plate: 

Type I 

i. In three(3.33%) skulls,unilateral (right side) 

complete pterygospinous ligament was noted. 

Ossified Pterygospinous ligament are present 

medial to the Foramen Ovale. Since the bar is 

complete, it presented a complete Civinini’s 
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foramen with an average diameter of 0.66mm 

(Fig.1). 

ii. In one (1.11%) another skull, unilateral (right 

side) complete pterygospinous ligament was 

noted. But it showed instead of a single 

Civinini’s foramen, it showed two variable 

foramen with an average diameter of about 

0.7mm and 0.2 mm (Fig. 2) 

iii. In one another (1.11%) skull, unilateral (left 

side) complete pterygospinous ligament was 

noted. This skull also showed multiple 

Civinini’s foramen of variable size with an 

average diameter of about 0.6 mm, 0.4 mm 

and 0.3 mm (Fig. 3) 

Type II 

i. Rarely, in thirty one (34.44%) skulls, bilateral 

incomplete pterygospinous ligament was 

observed.  The bony projection from the 

lateral pterygoid plate was pointing towards 

the spine of the sphenoid which we presume, 

is the ossified part of the pterygospinous 

ligament which is incomplete as there was 

asmall gap between the spine of the sphenoid 

and the posterior border of the lateral 

pterygoid plate. 

ii. The nine (10.00%) skulls showed unilateral 

(right side) incomplete pterygospinous 

ligament, in which one skull showed their 

presence inferior to the foramen ovale so that 

it is divided into medial and lateral 

compartments. 

iii. In 18 (20.00%) skulls, unilateral (left side) 

incomplete pterygospinous ligament was 

observed. Of which 10 – 12% of the variety 

showed the presence of the bar overlying the 

foramen spinosum dividing it into medial and 

lateral compartments. 

iv. The projection from the lateral pterygoid plate 

measured 7 mm, while the projection from the 

spine measured 4.6 mm. Thus two projections 

from the lateral projection plate and the spine 

of sphenoid approached each other and left a 

deficit of 6 mm between them. 

 

Table 1: The case distribution of ossification of pterygospinous ligament is represented 

 
TYPE I TYPE II 

N % N % 

Bilateral 0 0.00 31 34.44 

Right 04 4.44 09 10.00 

Left 01 1.11 18 20.00 

Total 05 5.55 58 64.44 

 

DISCUSSION 

In the cranial base there are strings of intrinsic 

ligaments in relation to sphenoid bone: 

interclinoid, caroticoclinoid, pterygospinous and 

pterygoalar ligaments. Ossification process with 

different clinical implications has been reported 

for all. 

The incidence of pterygospinous bony bridges has 

beenreported by different authors with different 

results. Wood-Jones (1931) reported an 8% 

pterygospinous ligament ossification inHawaiian 

skulls. Nayak et al. (2007) indicated that such 

bridges were completelyossified in 5.76% of the 

cases analyzed by them. Pekeret al. (2002)reported 

the presence of this bridge in 8.8% skulls of an 

Anatolianpopulation. In this study, the prevalence 

of complete pterygospinousligament ossification 

was only 5.55%, lower than those reported by 6 

and 7; and much closer to Nayak et al(2007) 

studies. The study also confirmed the presence of 

incomplete pterygospinous bar of a greater range 

(64.44%).  This could be attributed to the age of 

this sample(average 52.4years), as the emergence 

of ossification process isassociated with increasing 
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age of subjects (8) and incomplete presence can be 

ascribed to the incomplete process of ossification. 

Although there are reports on the presence of 

ossified pterygospinous ligament, there is dearth 

of literature on the radiological study of the 

pterygospinous ligament. The earliest description 

of the ossified pterygospionous ligament 

radiologically was done by De Froe and 

Wagener,1935 (10) . The complexity of the 

pterygomaxillary region may not have prompted 

too many scientists to explore the region 

radiographically. 

The present study analyzed both morphologically 

and radiologically the presence of total or partial 

pterygospinous ligaments ossification and its 

enclosed Civinini’s foramen. The present study 

also exposed the presence of multiple Civinini’s 

foramen which may be involved in multiple 

complications involving both vascular and nervous 

compression. The present observation on unilateral 

presence of pterygospinous bar in 5 skulls out of 

90 cases (i.e. 5.55 % incidence) makes the study 

clinically important. The maximum width of the 

lateral pterygoid plate in the anomalous bone was 

2.1 cm, where as in the normal cases it was 1.4 

cm. These results clearly state that the lateral 

pterygoid plate was very much wider in the 

anomalous bone specimen. 

Theosseous bar formations are present deep in the 

infra temporal fossa establishing important 

relationships with the two foramen and structures 

passing through it such as mandibular nerve and 

its branches through foramen ovale, the middle 

meningeal artery and vein passing through 

foramen spinosum, and other structures in the 

region include the otic ganglion, the chorda 

tympani nerve, the medial and lateral pterygoideus 

muscles. These structures are compressed against 

bone formations and are capable of generating 

clinically important alterations(11;12). 

It has been reported that the mandibular nerve has 

some of its branches passing through the 

Civinini’sforamen formed as a result of presence 

of such osseous bar (ossification of pterygospinous 

ligament) and may compress upon the branches of 

the mandibular nerve (13). In view of the close 

relationship of the chorda tympani nerve, it may 

also be compressed by the anomalous bar of bone 

(11). Involvement of the chordatympani nerve 

would then result in the impairment of the taste 

sensation to the anterior two – third of the tongue. 

This would lead to a clinical condition like lingual 

numbness, speech impairment and mandibular 

neuralgia (14). 

The incomplete bars formed are in relation to 

either foramen ovale or spinosum dividing it into 

medial and lateral compartments. The lingual 

nerve, the inferior alveolar branch of mandibular 

nerve and the middle meningeal vessels in the 

region of the infratemporal fossa are forced to take 

a long curved course in presence of a large 

pterygoid plate (12) and during contraction of the 

pterygoid muscles, these nerves and vessels are 

subjected to compression(15).Hence, the presence 

this large lamina of the lateral pterygoid plate 

causes clinical symptoms (12) 

It has to be remembered that while applying 

conductive anaesthesia on mandibular nerve by 

lateral subzygomatic route, one may encounter 

variable ossified formations at lateral 

pterygoidplates’s posterior border of pterygoid 

process thereby acing as an obstacle to high - 

quality conductive anaesthesia (13). Thus, lateral 

pterygoid plate forms an important landmark for 

mandibular anaesthesia and any anomalies in the 

lateral pterygoid plate is bound to confuse 

anaesthetists (16). A research study had also 

advocated that a distance of approximate 0.25 cm 

beyond the distance to the lateral pterygoid plate 

be taken, while performing maxillary block by the 

lateral extraoral approach (17). Its presence may 

also cause the failure of anaesthesia during the 

treatment of trigeminal neuralgia as reported by an 

earlier research (18). It is also been reported that 

thermo-coagulation of the trigeminal ganglion 

becomes difficult in the presence of this bar (16). 

The presence of the ossified pterygospinous 

ligament means that there would be less accessible 
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space to gain entry into para and retro pharyngeal 

spaces (12). The skiagram  (Fig.3A, 3B & 4) 

obtained in the present case depicts that there is 

very little space for surgeons to gain entry into 

para and retropharyngal space. 

 

CONCLUSION 

The presence of ossified pterygospinous ligament 

is an unusual finding, which may not be detected 

unless indicative, the cause of which may be very 

difficult to establish. The incidence of the ossified 

pterygospinous ligament has been reported by 

different authors with different results. The 

disparity could be attributed to the age of the 

sample (avg. 50) as the emergence of ossification 

process is associated with increasing age of 

subjects. 

The awareness on the anatomical variations in this 

region is very important for surgeons, 

anaesthetists, radiologists and neurologists. As the 

ossified pterygospinous ligament which can be 

complete or incomplete, is a very rare finding and 

can produce various symptoms depending upon 

the nerve compression. 

The presence of such osseous bar can produce 

nerve entrapment syndrome and can interfere with 

surgical or anaesthetic procedures. The knowledge 

increases the successful rate of the surgical 

procedures and helps in curing painful conditions 

which results from nerve compression. 

The present study also reported the presence of 

multiple Civinini’s foramina which would result in 

many clinical complications relatively nervous or 

arterial as the structures compressed passing 

through such abnormal enclosed foramina. As per 

our knowledge such abnormal osseous variations 

with many such enclosed foramina were not 

reported in the modern medical literature. 

Thus, the anatomical knowledge of such ossified 

pterygospinous ligament may be beneficial for 

anaesthetists, dental and maxilla – facial surgeons 

in day – to - day clinical practice. 
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  FIG. 1 A           FIG.  1 B 

 
Figure 1: Lateral View of skull showing the completely ossified pterygospinous ligament and its 

enclosed civinini’s formen (Fig. A – Unilateral Left  with 3 probed Civinini’s foramen, Fig. B – 

Unilateral Right with 2 arrow indicated Civinini’s Foramen) 
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FIG.2 A      FIG. 2 B  

 
Figure 2: Lateral view of skull showing the incompletely ossified pterygospinous ligament (Type – 

II), Fig.A. – Unilateral Left side, Fig. B – Unilateral Right side. Arrow indicates the gap left 

between the two process. 

   Ptp– Pterygospinous process &Sps – Sphenoid spine 

  

     FIG. 3 A              FIG. 3 B 

 
Figure 3: Radiograph showing the completely ossified pterygospinous ligament – Basal View.  

Fig A. – Unilateral Right side, Fig. B – Unilateral Left Side ( Red Arrow indicated). 
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FIG.4 

 
Figure 4: Radiograph showing the incompletely ossified pterygospinous ligament – Basal View.  

Fig. A– Unilateral Right side (Red Arrow indicated). 


