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SUMMARY 
 

The infratemporal fossa is a compact space with 
multiple contents. Explicit anatomical knowledge 
regarding the relationship between these neuro-
vascular structures becomes imperative during any 
surgical intervention. Literature is abounding with 
variations in this region. It encompasses communi-
cation between branches of the mandibular nerve 
or entrapment of nerves by bony bridges, or even 
abnormal course and branching pattern of the ar-
teries. However, there are many other variabilities 
in these structures that are less reported or unre-
ported. The present study is an effort to report the 
characteristic variations of the lingual and inferior 
alveolar nerves and their anomalous relationship 
with the maxillary artery in the infratemporal fossa. 
The study was conducted bilaterally on 26 adult 
cadavers.  The variations in the origin and course 
of the lingual & inferior alveolar nerves were noted. 
The course of the maxillary artery and its relation 
to the lingual and inferior alveolar nerves was also 
recorded. The variations were explained under the 
following types: a) communication between the 
lingual and inferior alveolar nerves, b) existence of 
a pterygospinous ligament/bar overlying/
separating the lingual and inferior alveolar nerves, 
c) abnormal course/ absence of the chorda tympa-
ni nerve and an alternate taste pathway, d) multi-
ple roots of the lingual and inferior alveolar nerves 
and e) the unusual course of the maxillary artery. 
Knowledge of these variations would aid the head 

& neck surgeons in minimizing the compression 
symptoms and also avoiding postoperative compli-
cations. 
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INTRODUCTION  
 

The infratemporal fossa is a compact space with 
various essential contents, situated deep to the 
mandible, below the greater wing of the sphenoid 
and behind the body of the maxilla (Standring, 
2008). The principal structures of this space, such 
as the otic ganglion, the chorda tympani nerve 
(CTN) and the mandibular nerve (MN) and its 
branches, are well protected by the pterygoid mus-
cles. The single blood supply to this area is ac-
complished by the maxillary artery (MA), a larger 
terminal branch of the external carotid artery. The 
MA usually lies superficial to the branches of the 
MN (Standring, 2008).  

The infratemporal fossa is often the site of pa-
thology or surgical intervention. Since it is a closed 
location, combined approaches and multidiscipli-
nary planning always need to be considered 
(Eravci et al., 2016). 

Literature is replete with variations in the in-
fratemporal region. It can be in the form of commu-
nication between branches of MN or entrapment of 
nerves by bony bridges. It can also involve the ab-
normal course and branching pattern of arteries 
(Erdogmus et al., 2009; Nayak et al., 2008; Potu et 
al., 2009). However, there are many other variabili-
ties in these structures that are less reported or 
unreported.  The present study is an earnest effort 
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to report the common variations of the lingual (LN) 
and inferior alveolar (IAN) nerves and their anoma-
lous relationship with the MA in the infratemporal 
fossa. 

 
MATERIALS AND METHODS 
 

The study was carried out using 26 adult cadav-
ers (14 males and 12 females) with a mean age of 
64 years wherein a total of 52 infratemporal re-
gions were dissected. The study was carried out 
on the donated cadavers and in compliance with 
the ethical guidelines of the institute. 

The infratemporal fossa was dissected by re-
moval of the ramus of the mandible. Temporalis 
was reflected upwards along with the cut coro-
noid process. The lateral pterygoid was exposed, 
and the maxillary artery was seen crossing medi-
al to the muscle. The medial pterygoid was pre-
sent inferior to the maxillary artery. The lower fi-
bers of the lateral pterygoid were removed from 
the dissection field to visualize underlying neuro-
vascular structures. 

Three classical branches of the posterior division 
of the MN, i.e., LN, IAN and the auriculotemporal 
nerve (ATN) were identified and exposed carefully. 
For clear visualization of the variabilities, the 
nerves were painted yellow using oil paint. 

The possible communications between the LN 
and IAN were noted. These were identified based 
on the direction of the nerve fibers contained in the 

communicating branches between the LN and IAN 
by a teasing examination under the stereomicro-
scope and immersed water. 

The existence of a pterygospinous ligament/bar 
overlying/separating the LN and IAN were identi-
fied. Further, the length of the CTN in the infratem-
poral fossa (i.e., the distance between the squa-
motympanic fissure to the point where the CTN 
joins the LN) was measured and recorded. Varia-
tions in the course of the CTN was also noted. 
Multiple roots of the LN and IAN were also ex-
posed. The variable course of the MA and its rela-
tion to the LN and IAN was also observed. The 
present study was approved by the institutional 
ethics committee and was conducted on the ca-
davers that have been voluntarily donated for med-
ical education and research.  Informed consent 
had been taken from the donors during the pro-
cess of body donation. 

 
RESULTS 
 

Infratemporal regions of 52 specimens (26 right 
and 26 left) were considered in the present study 
wherein multiple neurovascular variations were 
observed. The findings are described below.  
 
Communication between LN and IAN: 

A communicating branch from the IAN to the LN 
was observed in five specimens (Fig. 1a, c).  

 In all the five specimens observed, the LN was 

Fig 1. Communication between lingual and inferior alveolar nerves. Fig. 1a is showing a communicating 
branch (indicated by * and a black arrow) from the Inferior alveolar nerve (IAN) to the Lingual nerve (LN). Fig. 1b is 
showing a communicating branch (indicated by * and a black arrow) from the LN to the IAN. R & L: right and left sides. 
Figs. 1c and 1d are illustrative images representing figs. 1a and 1b respectively. The pale brown and the pale yellow 
structures in the illustrations 1c and 1d are the pterygospinous ligament and bar, respectively. 
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relatively slender initially, which after receiving a 
communicating branch from the IAN, continued as 
the LN proper.  

A communicating branch from the LN to the IAN 
was also observed in one specimen. The direction 
of fibers in this communicating branch was from 
the LN to the IAN (Fig. 1b, d). 

No other associated variations were observed in 
the course and termination of the LN and IAN be-
yond the level of communication.  
 
The existence of a pterygospinous ligament/
bar and its relationship with the LN and IAN: 

The presence of a pterygospinous ligament was 
also observed in some of the dissected speci-
mens. Partial or complete ossification of the liga-
ment was also identified. 

In one of the specimens, the ligament was in the 
form of a thick fibrous sheath separating the LN 
from the IAN at the point of their entry into the in-
fratemporal fossa (Fig. 2a, c). Further, in two spec-
imens, the pterygospinous ligament was ossified 
forming a thick Osseo fibrous plate 
(pterygospinous bar). This bar was noted to exist 
between the LN and IAN (Fig. 2b, d).  
 
Abnormal course/ absence of the CTN: 

The average length of the CTN in the infratem-
poral fossa measured about 1.30±0.69 cm with a 
minimum of 0.70 cm and a maximum of 2.80 cm 
respectively in 50 out of 52 specimens.  

In two specimens, the CTN joining the LN was 
not defined.  The LN instead received a slender 

communicating branch anteriorly. This communi-
cating branch when further traced was seen to 
arise from the region of the lateral plate of the pter-
ygoid process (Fig. 3a, b, d, e). 

In three specimens, the CTN was seen to 
emerge deep to the upper head of lateral pterygoid 
muscle and later joined the LN superficial to the 
muscle (Fig. 3c, f). 
 
Multiple roots of the LN and IAN: 

The lingual nerve emerged into the infratemporal 
fossa in the form of two roots which later united to 
form the LN proper (Fig. 4a, c). Both the roots 
were arising separately from the posterior division 
of the MN which then joined to form a single nerve. 
The CTN in these cases had a regular course and 
later combined with the LN. This finding was ob-
served in two specimens. 

In yet another specimen, the IAN was seen to 
arise in the form of three roots which later united to 
form a single nerve. Out of the three roots, one 
derived from the LN, the second originated higher 
above and directly from the posterior division of 
the MN and the third root arose from the ATN.  In 
this case, the middle meningeal branch of the MA 
was observed passing between the latter two roots 
of the IAN (Fig. 4b, d). 
 
Unusual Course of the MA: 

The MA exhibited a unique course in the in-
fratemporal fossa. The variations of the MA were 
grouped into three types. 

Type 1: In three specimens, the MA was seen 
passing deep to the LN and IAN. The CTN joined 
the LN after coursing deep to the MA (Fig. 5a, d).  

Type 2: The MA was coursing through the loop 
formed by CTN joining the LN. Additionally, the MA 
was observed to pass deep to the IAN but superfi-
cial to the LN. The finding was observed in one 
specimen (Fig, 5b, e). 

Type 3: In one specimen the MA was coursing 
through the loop formed by the communication 
between the LN and IAN. The CTN, in this case, 
was observed to pass deeper and is therefore not 
identified in the figure (Fig. 5c, f). 

 
DISCUSSION 
 
Communication between LN and IAN: 

The connection between the IAN and LN is docu-
mented in the literature.  It was postulated that the 
communication might be one of the potential cause 
for the impaired mandibular anesthesia. Further, 
the abnormal connection between the nerves may 
restrict the nerve movement considerably (Nayak 
et al., 2008).

 
The communication between the infe-

rior alveolar and the buccal nerves have also been 
identified previously (Kameda, 1952). 

In the present study, five cases showed the IAN 
contributing fibers to the LN. We also observed 
variability in the direction of the communication, 
i.e., between the contributing nerve and the recipi-
ent’s nerve. In one case, the LN was found contrib-
uting fibers to the IAN. The finding has not been 

Fig 2. Existence of a pterygospinous ligament/bar 
separating the lingual and inferior alveolar nerves. Fig. 
2a is showing the pterygospinous ligament 
(indicated by *) between the lingual (LN) and the inferior 
alveolar nerves (IAN). The specimen is the same as 
indicated in Fig. 1a. Fig. 2b is showing the ossified pter-
ygospinous ligament (pterygospinous bar) (indicated by 
a red arrow) between the lingual and inferior alveolar 
nerves. CTN-Chorda tympani nerve. R & L: right and left 
sides. Figs. 2c and 2d are illustrative images represent-
ing figs. 2a and 2b, respectively. 
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Fig 3. Abnormal course/ absence of the chorda tympani nerve (CTN). Figs. 3a and 3b show the Lingual nerve 
(LN) receiving a slender communicating branch anteriorly (ACB) from the region of the lateral plate of the pterygoid 
process (LPP). The chorda tympani nerve is not found in this case. IAN- Inferior alveolar nerve, MA- Maxillary artery, R 
& L: right and left sides. Fig. 3c is showing the mandibular nerve lying (MN) superficial to the upper head of lateral pter-
ygoid muscle (LP). The CTN emerges deep into the LP and later joins the lingual nerve (LN). MN-Mandibular nerve 
(Posterior division), IAN- Inferior alveolar nerve, R & L: right and left sides. Figs. 3d, 3e and 3f are illustrative images 
representing figs. 3a, 3b and 3c, respectively. 

Fig 4. Multiple roots of the lingual and inferior alveolar nerves. Fig. 4a is showing the two roots of the lingual 
nerve (LN) (indicated by black arrows) emerging separately from the posterior division of the mandibular nerve and 
later uniting to form a single nerve. In the same specimen, the chorda tympani nerve (CTN) is observed to join the Lin-
gual nerve (LN) after passing deep to the lateral pterygoid muscle (LP).  IAN- Inferior alveolar nerve. Fig. 4b is showing 
the inferior alveolar nerve (IAN) arising in the form of three roots (indicated by black arrows) which later united to form 
a single nerve. Out of the three roots, one derived from the lingual nerve (LN), the second originated higher above and 
directly from the posterior division of the mandibular nerve and the third root arose from the auriculotemporal nerve 
(ATN).  In this case, the middle meningeal branch (MMA) of the maxillary artery (MA) is observed to pass between the 
latter two roots of the inferior alveolar nerve. L: Left side. Figs. 4c and 4d are illustrative images representing figs. 4a 
and 4b, respectively. 
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discussed previously. 
 
The existence of a pterygospinous ligament/
bar and its relationship with the LN and IAN: 

Several ligaments (such as pterygospinous, in-
terclinoid, caroticoclinoid, and pterygoalar liga-
ments) are related to the sphenoid bone. Ossifica-
tion of these ligaments may lead to many compli-
cations (Peuker et al., 2001).  

The pterygospinous ligament is encountered in 
the infratemporal fossa. Civinini first described it in 
1835 (Tebo, 1968),

 
and it was reported by Peuker 

et al. in 2001. 
The present study also reported the existence of 

this ligament. It was in the form of a connective 
tissue sheath enveloping the LN, thereby separat-
ing it from the IAN. 

The pteryospinous ligament can undergo ossifi-
cation and form a pterygospinous bar. The pres-
ence of an extensive pterygospinous bar is docu-
mented in the skulls of herbivores, rodent, carnivo-
rous animals and mature monkeys (Von 
Ludinghausen et al., 2006). The pterygospinous 
bar passing through fibers of the LN dividing it into 
anterior and posterior divisions was previously re-
ported by Erdogmus et al. (2009). The incidence of 
the pterygospinous bar has also been previously 
reported in dried skulls in the Korean population 
with the purpose of improving the effectiveness of 
the surgical and anesthetic procedures (Ryu et al., 
2016). 

The ossified pterygospinous ligament may cause 
compression of the LN, leading to numbness and 
pain in its distribution with associated speech im-

pairment. Complete or incomplete pterygospinous 
bar when present may affect the exit of MN from 
the foramen ovale or its branches as it enters the 
infratemporal fossa. It may also compress some 
structures, including otic ganglion, middle menin-
geal artery and vein, tympanic nerve, and even the 
medial and lateral pterygoid muscles. These struc-
tures when compressed may produce many clini-
cal symptoms like pain during chewing and may 
trigger trigeminal neuralgia (Krmpotic-Nemanic et 
al., 1999). 

In the present case, a well-defined bony spicule 
(pterygospinous bar) was seen to separate the 
descending branches of the posterior division of 
the MN during its exit through the foramen ovale. 
This bar was identified between the LN and IAN. 
The CTN, in this case, was not related to the ptery-
gospinous bar and therefore was spared from 
compression. Contrary to this, other authors have 
previously reported abnormal taste sensation in 
the anterior two-thirds of the tongue due to the 
compression of the CTN by the anomalous bar of 
bone (Das et al., 2007).  
 
Abnormal course/ absence of the CTN: 

The extra-cranial course of the CTN is sparsely 
described in the existing literature. The unusual 
course of the CTN in the infratemporal fossa is 
less discussed. The cases such as the absence of 
CTN and an unusual extra-temporal course of the 
CTN deep to the upper head of lateral pterygoid 
muscle are reported in the present study. Howev-
er, Proctor and Nager (1982) stated that the origin 
of the CTN might vary considerably from 1mm dis-

Fig 5. Unusual course of the maxillary artery. Fig. 5a is showing the maxillary artery (MA) running deep to the 
lingual (LN) and inferior alveolar (IAN) nerves. The chorda tympani nerve (CTN) is observed joining the LN after cours-
ing deep to the MA.  Fig. 5b is showing the maxillary artery (MA) coursing through the loop (indicated by *) formed by 
the chorda tympani nerve (CTN) joining the lingual nerve (LN). In this case, the MA is observed to pass deep to the 
IAN but superficial to the LN.  Fig. 5c is showing the maxillary artery (MA) coursing through the loop (indicated by *) 
formed by the communication between the lingual nerve (LN) and inferior alveolar nerve (IAN). R & L: right and left 
sides. Figs. 5d, 5e and 5f are illustrative images representing figs. 5a, 5b and 5c, respectively. 
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tal to 11mm proximal to the stylomastoid foramen. 
They also observed another temporal origin of the 
CTN in 2% of cases of their study, wherein it trav-
eled in its separate canaliculus parallel to the facial 
canal.  

In the present study, the LN received a communi-
cating branch from the region of the lateral plate of 
the pterygoid process. We assume that this com-
municating branch may be arising from the greater 
petrosal nerve and joining the LN. The CTN joining 
the LN posteriorly was not observed in this case. It 
indicates an alternate taste pathway in the ab-
sence of the CTN.  

The taste sensations from the anterior two-thirds 
of the tongue would have probably been conveyed 
to the greater petrosal nerve via the LN owing to 
the absence of the CTN as observed in the pre-
sent study. Furthermore, the secretomotor fibers, 
i.e., the parasympathetic fibers to the submandibu-
lar ganglion would have also been carried via the 
greater petrosal nerve and later provided to the 
LN. 

The facial nerve may be somewhat variable in its 
anatomical course through the temporal bone. Ow-
ing to this, the endotemporal branching pattern of 
the facial nerve may also be variable (Proctor and 
Nager, 1982). This further justifies the absence of 
the CTN and the compensation provided by the 
greater petrosal nerve. It, however, needs to be 
also studied.  

In yet another scenario, the CTN after emerging 
from the petro-tympanic fissure initially coursed 
deep to the upper head of the lateral pterygoid 
muscle and later joined the LN superficial to it. The 
deep fibers of the lateral pterygoid muscle separat-
ing the CTN from the LN could lead to nerve com-
pression. These observations are unusual and 
have not been reported elsewhere.  
 
Multiple roots of the LN and IAN: 

The existence of two roots of the LN has previ-
ously been reported by Daimi et al. (2011). In their 
case, the posterior root of the LN arose directly 
from the MN, while the anterior root emerged as a 
branch of the common trunk descending from the 
MN. The other branch of the common trunk contin-
ued as the IAN. 

In the present study, both the roots of the LN 
were arising separately from the posterior division 
of the MN, which further united to form a single 
nerve. This observation was unique and was not 
reported previously. 

Various authors have also studied multiple roots 
of the IAN. In a study conducted by Roy et al. 
(2002) on 80 infratemporal fossae, one-half 
showed the presence of two roots of IAN. They 
also reported that the second part of MA passed 
through the loop formed by the two roots of IAN. A 
similar variation has been described by Babu et al. 
(2011), Khan et al. (2010) and Sharma et al. 
(2011). According to a case reported by Pai et al. 
(2010), the IAN presented three roots, one each 
from the posterior division of MN, LN, and ATN. 
The MA passed in between the loop formed by the 

roots emerging from the posterior division of MN 
and ATN. A similar case was reported by Pretterk-
lieber et al. (1991), in which the MA pierced the 
IAN and there was a communication between the 
IAN and LN. Roy et al. (2002) reported two roots of 
the IAN and the mylohyoid nerve originating from 
the deep root. Quadros et al. (2014) reported a 
case in which the IAN was formed by three roots, 
one from LN and two from the ATN which encir-
cled the middle meningeal artery. 

In the present study too the IAN presented three 
roots. In this case, one root arose from the LN, the 
second from the posterior division of the MN and 
the third root from the ATN. The middle meningeal 
branch of the MA was identified passing between 
the last two roots of the IAN.  

Embryologically, the MN and its branches devel-
op from the neural crest cells in the cephalic re-
gion, which migrate ventrally through the ectomes-
enchyme of the mandibular arch. It is made possi-
ble by the multiple cell-matrix interactions (Bronner
-Fraser, 1993), contact repulsion and chemorepul-
sion (Sanes et al., 2000; Tannahill et al., 1997). 

 
F-

spondin and T-cadherin liberated from the caudal 
somites are believed to inhibit the neural crest cell 
migration (Debby-Brafman et al., 1999; Ranscht 
and Bronner-Fraser, 1991). It may be responsible 
for the nerve variations. As the IAN is a mixed 
nerve, separate developmental pathways for the 
motor and sensory fibers may result in the for-
mation of multiple roots that may later reunite to 
form a single trunk (Pai et al., 2010). 

These anatomical variations could be the reason 
for certain trigeminal pain conditions and should be 
considered during the dental, oncological and re-
constructive surgeries of the infratemporal fossa 
and for adequate anesthesia (Roy et al., 2002). 
The compression of the IAN by the pulsating MA 
and middle meningeal artery may lead to pain and 
numbness without any neurological symptoms. 
Middle meningeal artery compressed by the roots 
of IAN encircling it may lead to reduced arterial 
supply to the middle cranial fossa (Quadros et 
al.,2014).  
 
Unusual Course of the MA: 

In the present study, we came across a case 
wherein where the MA was running deep to the LN 
and IAN. The CTN was related deep to the MA 
initially and later joined the LN. This finding is unu-
sual. The other rare variation found in the present 
study was the MA coursing through the loop be-
tween the LN and the CTN. In this case, the MA 
was observed to pass deep to the IAN but superfi-
cial to the LN. This finding was unique and was 
rarely reported in the existing literature.  

In yet another case, the MA was found to course 
through the loop formed by the communication 
between the IAN and the LN in the present study.  

Similar observations were also made by Sando-
val et al. (2009). In a case report by Daimi et al. 
(2011), the MA was observed to course between 
the two roots of the LN. Therein the communica-
tion of the CTN was not found. Unusual course of 
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the MA through the IAN (Babu et al., 2011) and 
through the loop of ATN (Bhat et al., 2016) has 
also been reported. Ortug and Moriggl (1991) also 
reported a case in which the MA pierced the IAN. 
The LN was not involved in this case.  Anil et al. 
(2003) reported an MA coursing through the two 
roots of the IAN. The intramuscular course of the 
MA through temporalis muscle has also been iden-
tified previously (Patil et al., 2013). 

The MA develops from a vascular network in the 
infratemporal region, provided by the pterygoid 
mass of myoblasts. The stapedial artery feeds the 
network initially, followed by the external carotid 
artery in later development. During this phase, the 
vascular network disappears typically, except for 
those that are destined to develop into the MA. 
However, some of the vessels may be persistent 
and may be present between the loops of the vari-
ant nerves, thereby resulting in the variable course 
of the MA and its branches (Roy et al., 2002; Hogg 
et al.,1972).

 

The abnormal course of MA in the infratemporal 
fossa may be lead to complications during the ad-
ministration of local anesthetic to the IAN. It may 
further lead to the formation of hematoma and ex-
ert a soft pressure in surrounding structures such 
as LN and the IAN leading to sensory alterations.  
It may be considered one of the differential diagno-
ses of facial pain, hyperalgesia, and allodynia 
(Sandoval et al., 2009). The artery passing 
through the nerve loop during increased blood flow 
may irritate the surrounding nerves, leading to tin-
gling and numbness in their area of distribution.  

Conclusion 
The infratemporal fossa is a small but complex 

region in the base of the skull and therefore entails 
the neuro- and head and neck surgeons to have 
detailed knowledge of the topography and con-
tents of the area. A thorough anatomic under-
standing of the possible variations as is reported in 
the present study should become obligatory to 
manage the benign or malignant lesions in the in-
fratemporal fossa. It will also help them in minimiz-
ing the compression symptoms and also avoiding 
postoperative complications. The present study 
has made an earnest effort to report the common 
variations of the lingual, inferior alveolar and chor-
da tympani nerves, and their anomalous relation-
ship with the maxillary artery in the infratemporal 
fossa. 

ACKNOWLEDGEMENTS 

We gratefully acknowledge the help and support 
rendered by Dr. Antony Sylvan D Souza, Former 
Associate Dean & Professor of Anatomy, Kasturba 
Medical College Manipal. We are also grateful to 
the donors who have graciously gifted their bodies 
for medical education and research. 

 
REFERENCES 
 
ANIL A, PEKER T, TURGUT HB, GÜLEKON IN, LIMAN 

F (2003) Variations in the anatomy of the inferior alve-

olar nerve. Br J Oral Maxillofac Surg, 41: 236-239. 

BABU PB, BHAT KR, NAYAK VS (2011) Perforation of 
inferior alveolar nerve by maxillary artery. Rev Arg 
Anat Clin, 3:124-29. 

BHAT K, MADHYASTHA S, BALAKRISHNAN R (2016) 
Course of the maxillary artery through the loop of the 
auriculotemporal nerve. Rev Arg Anat Clin, 5: 235-239. 

BRONNER-FRASER M (1993) Environmental influ-
ences on neural crest cell migration. Dev Neurobiol, 
24: 233-247. 

DAIMI SR, SIDDIQUI AU, VYAS VR, SHEIKH S (2011) 
Unique presentation of maxillary artery, lingual nerve, 
and inferior alveolar nerve complex. Int J Appl Basic 
Med Res, 1:125. 

DAS S, PAUL S (2007) Ossified pterygospinous liga-
ment and its clinical implications. Bratislavské lekárske 
listy, 108: 141-143. 

DEBBY-BRAFMAN A, BURSTYN-COHEN T, KLAR A, 
KALCHEIM C (1999) F-Spondin, expressed in somite 
regions avoided by neural crest cells, mediates inhibi-
tion of distinct somite domains to neural crest migra-
tion. Neuron, 22: 475-488. 

ERAVCI FC, DÜZLÜ M, ZORLU ME, YILMAZ M, ATAÇ 
MS (2016) Excision of recurrent synovial sarcoma of 
the infratemporal fossa. Kulak burun bogaz ihtisas 
dergisi: KBB= Journal of ear, nose, and throat, 26: 293
-299. 

ERDOGMUS S, PINAR Y, CELIK S (2009) A cause of 
entrapment of the lingual nerve: ossified pterygospi-
nous ligament–a case report. Neuroanatomy, 8: 43-45. 

HOGG ID, STEPHENS CB, ARNOLD GE (1972) Theo-
rectical anomalies of the stapedial artery. Ann Otol 
Rhinol Laryngol, 81: 860-870. 

KAMEDA K (1952) Über den N. mandibularis bei Japa-
nern. Acta Anatomica Niigata’ensia Sectionis Anatomi-
cae Universitatis Niigata’ensis, 28: 1-24. 

KHAN MM, DARWISH HH, ZAHER WA (2010) Perfora-
tion of the inferior alveolar nerve by the maxillary ar-
tery: An anatomical study. Br J Oral Maxillofac Surg, 
48: 645-647. 

KRMPOTIĆ-NEMANIĆ J, VINTER I, HAT J, JALŠOVEC 
D (1999) Mandibular neuralgia due to anatomical vari-
ations. Eur Arch Otorhinolaryngol, 256: 205-208. 

NAYAK SR, RAI R, KRISHNAMURTHY A, PRABHU LV, 
RANADE AV, MANSUR DI, KUMAR S (2008) An unu-
sual course and entrapment of the lingual nerve in the 
infratemporal fossa. Bratisl Lek Listy, 109: 525-527. 

ORTUG G, MORIGGL B (1991) The topography of the 
maxillary artery within the infratemporal fossa. Anat 
Anz, 172: 197-202. 

PAI MM, SWAMY RS, PRABHU LV (2010) A variation in 
the morphology of the inferior alveolar nerve with po-
tential clinical significance. Biomedicine International, 
1(2). 

PATIL J, KUMAR N, GURU A, RAO MKG, NAYAK SB, 
ABHINITHA P (2013) Maxillary artery piercing the tem-
poralis muscle: a rare variation in the infratemporal 
fossa. OA Case Reports, 2: 164. 

PEUKER ET, FISCHER G, FILLER TJ (2001) Entrap-
ment of the lingual nerve due to an ossified pterygospi-
nous ligament. Clin Anat, 14: 282-284. 

POTU BK, PULAKUNTA T, RAY B, RAO MS, BHAT 



Variations in the infratemporal fossa  

 410 

KM, D'SILVA SS, NAYAK SR (2009) Unusual commu-
nication between the lingual nerve and mylohyoid 
nerves in a South Indian male cadaver: its clinical sig-
nificance. Rom J Morphol Embryol, 50: 145-146. 

PRETTERKLIEBER ML, SKOPAKOFF C, MAYR R 
(1991) The human maxillary artery reinvestigated: I. 
Topographical relations in the infratemporal fossa. 
Acta Anat, 142: 281-287. 

PROCTOR B, NAGER G T (1982) The facial canal: nor-
mal anatomy, variations and anomalies. Ann Otol Rhi-
nol Laryngol. Supplement, 97: 33-44. 

QUADROS LS, ROY PA, D’SOUZA AS (2014) Inferior 
alveolar nerve with multiple roots. Br Biomed Bull, 2: 
26-30. 

RANSCHT B, BRONNER-FRASER M (1991) T-cadherin 
expression alternates with migrating neural crest cells 
in the trunk of the avian embryo. Development, 111: 
15-22. 

ROY TS, SARKAR AK, PANICKER H K (2002) Variation 
in the origin of the inferior alveolar nerve. Clin  Anat, 
15: 143-147. 

RYU SJ, PARK MK, LEE U, KWAK HH (2016) Incidence 
of pterygospinous and pterygoalar bridges in dried 
skulls of Koreans. Anta Cell Biol, 49: 143-150. 

SANDOVAL MARCHANT C, LÓPEZ FARIAS B, SUAZO 
GALDAMES I (2009) An unusual relationship between 
the inferior alveolar nerve, lingual nerve and maxillary 
artery. Int J Odontostomatol, 3: 51-53. 

SANES DH, REH TA, HARRIS WA (editors) (2000) De-
velopment of the Nervous System. Academic Press, 
New York, pp 189-197. 

SHARMA A, VOHRA H, SINGH P, SOOD V (2011) Unu-
sual origin and variation in topographical relation of 
inferior alveolar nerve in the left infratemporal region. J 
Indian Med Assoc, 109: 96-98. 

STANDRING S (editor) (2008) Gray’s Anatomy - The 
anatomical basis of clinical practice. Churchill Living-
stone, Edinburgh. 

TANNAHILL D, COOK GM, KEYNES RJ (1997) Axon 
guidance and somites. Cell Tissue Res, 290: 275-283. 

TEBO HG (1968) The pterygospinous bar in panoramic 
roentgenography. Oral Surgery, Oral Medicine, Oral 
Pathology, 26: 654-657. 

VON LÜDINGHAUSEN M, KAGEYAMA I, MIURA M, 
ALKHATIB M (2006) Morphological peculiarities of the 
deep infratemporal fossa in advanced age. Surg Radi-
ol Anat, 28: 284-292. 

 


