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Abstract
Purpose  The aim of our study was to determine guide parameters for clinicians by morphometric assessment of important 
landmarks on cranium intended for Vidian nerve surgery.
Methods  For the study, 23 half-skull bases, 40 skull bases and 40 skulls were obtained from the Department of Anatomy, 
Ege University Medicine Faculty. The vertical distances were measured using a digital caliper to the nearest 0.01 mm.
Results  The anterior opening of the Vidian canal (pterygoid canal) was observed as oval shaped on 57 specimens (31.1%), 
funnel shaped on 58 specimens (31.7%), round shaped on 64 specimens (35%) and septated on 4 specimens (2.2%). Vid-
ian canal was embedded into the body of sphenoid on 55 specimens (52.4%) (embedded type) and protruded to sphenoidal 
sinus on 50 specimens (47.6%) (protruded type). 21 specimens of 50 were partial and 29 specimens were total. There were 
dehiscences on 21 specimens of 50 protruded type on the base of sphenoidal sinus (20%). Anterior opening of the Vidian 
canal was assessed according to medial lamina of pterygoid process. It was located medially in 169 of the specimens (92.3%) 
and laterally in 14 specimens (7.7%).
Conclusion  Vidian canal and Vidian nerve are deeply located structures on skull. Vidian canal and surrounding structures 
are important landmarks for microsurgery and endoscopic approaches to Vidian nerve. We consider that knowledge of ana-
tomical features of Vidian canal and preoperative imaging by CT (computed tomography) will be supportive when choosing 
and planning a safe surgical approach.
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Introduction

Vidius (1509–1569) was an Italian surgeon and anatomist. 
He performed important anatomic investigations. The Vid-
ian nerve and canal in the skull were also identified by Vid-
ius [2, 14, 18].

The Vidian nerve passing through the pterygoid canal is 
formed by the union of sympathetic and parasympathetic 
fibers separately derived from the greater petrosal branch of 
the facial nerve and the deep petrosal branch of sympathetic 
plexus of internal carotid artery. Thus the Vidian nerve is 
essentially secretomotor to the nasal mucosa and lacrimal 
gland. The length of the Vidian canal is about 10–18 mm. It 
also transmits the vessels [9, 12, 17].

The Vidian nerve surgery may be required in some cases 
like severe intractable secretomotor rhinopathy but relatively 
deep anatomical location of the nerve within the sphenoid 
bone access can be difficult [11]. The pterygopalatine fossa 
lies between the pterygoid process of the sphenoid bone 
posteriorly and posterior aspect of the maxilla anteriorly, 
inferior to the apex of the orbit [6].

The aim of our study was to determine guide parameters 
for clinicians by the morphometric assessments of important 
landmarks on cranium intended for Vidian nerve surgery.

This study was presented as a oral presentation at the ‘19th 
National Anatomy Congress and 1st International Mediterranean 
Anatomy Congress (IMAC 2018)’, in Konya-Turkey, on 6th–9th 
September, 2018.
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Materials and methods

The materials used in this study consisted of 23 half-skull 
bases, 40 skull bases and 40 skulls that were examined in 
Department of Anatomy, Ege University Medicine Fac-
ulty. The age and gender of these dry adult skulls were 
not available.

The types of anterior opening of the Vidian canal were 
classified as oval shaped, funnel shaped, round shaped and 
septated.

The morphology of the Vidian canal was classified into 
two types according to the localization on the body of 
sphenoid:

Embedded type: The Vidian canal was embedded into 
the body of sphenoid bone.

Protruded type: The Vidian canal was partially or 
totally protruded to sphenoidal sinus.

The anterior opening location of the Vidian canal was 
classified into two types according to the relationship to 
the medial lamina of the pterygoid process:

1.	 The Vidian canal located medial to the medial lamina of 
the pterygoid process.

2.	 The Vidian canal located lateral to the medial lamina of 
the pterygoid process.

The parameters were measured:

	 1.	 The length of the Vidian canal.
	 2.	 The anterior opening diameter of the Vidian canal.
	 3.	 The posterior opening diameter of the Vidian canal.
	 4.	 The mean distance between anterior opening of the 

Vidian canal and foramen rotundum.
	 5.	 The distance between anterior opening of the Vidian 

canal and posterior edge of sphenopalatine foramen.
	 6.	 The distance between the sphenopalatine foramen and 

lateral margin of piriform aperture.
	 7.	 The horizontal diameter of sphenopalatine foramen.
	 8.	 The vertical diameter of sphenopalatine foramen.
	 9.	 The distance between anterior opening of the Vidian 

canal and midline.
	10.	 The distance between anterior opening of the Vidian 

canal and lateral side of piriform aperture.
	11.	 The distance between posterior opening of the Vidian 

canal and midline.
	12.	 The distance between posterior opening of the Vidian 

canal and medial edge of foramen lacerum.
	13.	 The mean distance between posterior opening of the 

Vidian canal and foramen ovale.
	14.	 The angle between the Vidian canal and midline.

The vertical distances were measured using a digital cali-
per to the nearest 0.01 mm. If it was not possible to meas-
ure the distances directly by caliper, a thin wire was placed 
between two points of the distance, then the distance was 
measured on wire by the digital caliper. The study conforms 
to the provisions of the Helsinki Declaration of 1964 and all 
subsequent revisions.

All statistical analyses were performed using SPSS soft-
ware (ver. 18.0; SPSS Inc., Chicago, USA). Descriptive 
statistics are presented as means ± standard deviations. The 
Chi-squared (χ2) test was utilized to explore whether differ-
ences between the pneumatization of sphenoidal sinus and 
the relationship of the Vidian canal (protruded type) were 
significant (p < 0.05).

Results

The Vidian canal (pterygoid canal) connecting pterygopala-
tine fossa and foramen lacerum was present bilaterally in 
all specimens. The mean length of the Vidian canal was 
16.2 ± 2.6 mm. The anterior opening of the Vidian canal 
was observed as oval shaped on 57 specimens (31.1%) 
(Fig. 1), funnel shaped on 58 specimens (31.7%) (Fig. 2), 
round shaped on 64 specimens (35%) (Fig. 3) and septated 
on 4 specimens (2.2%) (Fig. 4, Table 1). The anterior open-
ing diameter of the Vidian canal was 4.2 ± 1.2 mm and the 
posterior opening diameter was 2.6 ± 0.7 mm.

Accessory anterior opening of Vidian canal was deter-
mined on 10 specimens. Five of 10 specimens were on right 
side and five were on the left side. Six of them were located 
lateral to proper opening of Vidian canal. Four of them were 
located medially.

Fig. 1   Oval shaped anterior opening of Vidian canal—arrow anterior 
opening of Vidian canal, pp pterygoid process, ms maxillary sinus, ss 
sphenoidal sinus, R right side (anterior view)
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Vidian canal was embedded into the body of sphenoid 
on 55 specimens (52.4%) (embedded type) and protruded 
to sphenoidal sinus on 50 specimens (47.6%) (protruded 
type) (Fig. 5). 21 specimens of 50 were partial (20%) and 
29 specimens were total (27.6%). There were dehiscences 
in the bony roof of Vidian canal on 21 specimens of 50 
protruded type on the base of sphenoidal sinus (20%) 
(Fig. 6, Table 2).

The anterior opening location of the Vidian canal was 
also assessed according to medial lamina of pterygoid pro-
cess. It was located medially 169 of specimens (92.3%) 
(Fig. 7) and laterally 14 specimens (7.7%).

The relationship between anterior opening of the Vid-
ian canal and foramen rotundum was also observed. Only 
in one specimen, anterior opening of the Vidian canal was 
medial to foramen rotundum and they were closer to each 
other. In all other specimens, anterior opening of the Vidian 
canal was inferomedial to foramen rotundum (Figs. 8, 9). 
The mean distance between anterior opening of the Vidian 
canal and foramen rotundum was 7 ± 2.1 mm.

The distance between anterior opening of the Vid-
ian canal and posterior edge of sphenopalatine foramen 
was 4.6 ± 0.2  mm. The distance between the spheno-
palatine foramen and lateral margin of piriform aperture 
was 45.1 ± 5.2  mm. The mean horizontal diameter of 

Fig. 2   Funnel shaped anterior opening of Vidian canal—arrow ante-
rior opening of Vidian canal, pp pterygoid process, ms maxillary 
sinus, ss sphenoidal sinus, R right side (anterior view)

Fig. 3   Round shaped anterior opening of Vidian canal—arrow ante-
rior opening of Vidian canal, pp pterygoid process, fr foramen rotun-
dum, ss sphenoidal sinus, L left side (anterior view)

Fig. 4   Septated anterior opening of Vidian canal—arrow anterior 
opening of Vidian canal, pp pterygoid process, ms maxillary sinus, s: 
sphenoidal sinus, R right side (anterior view)

Table 1   The types of anterior opening of the Vidian canal

R L Total

Oval shaped 25 (13.7%) 32 (17.4%) 57 (31.1%)
Funnel shaped 30 (16.4%) 28 (15.3%) 58 (31.7%)
Round shaped 35 (19.2%) 29 (15.8%) 64 (35%)
Septated 3 (1.6%) 1 (0.6%) 4 (2.2%)

Fig. 5   Protruded type Vidian canal—arrow protrusion of Vidian 
canal, pp pterygoid process, ms maxillary sinus, ss sphenoidal sinus, 
c clivus, sf sphenopalatine foramen, L left side (midsagittal plane)
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sphenopalatine foramen was 5.7 ± 1.6 mm, the mean ver-
tical diameter was 5.7 ± 1.6 mm.

The distance between anterior opening of the Vidian 
canal and midline was 10.1 ± 2.1 mm.

The distance between anterior opening of the Vid-
ian canal and lateral side of piriform aperture averaged 
53.3 ± 5.3 mm.

Fig. 6   Dehiscence in the bony roof of Vidian canal—arrow dehis-
cence of Vidian canal, ss sphenoidal sinus, c clivus, Ant anterior, Post 
posterior, L left side (midsagittal plane)

Table 2   The relationship of the Vidian canal with sphenoidal sinus 
and body of sphenoid

R L Total

Embedded type 25 (23.8%) 30 (28.6%) 55 (52.4%)
Protruded type
 Totally 17 (16.2%) 12 (11.4%) 29 (27.6%)
 Partially 11 (10.5%) 10 (9.5%) 21 (20%)

Fig. 7   The anterior opening position of the Vidian canal was medial 
to the medial lamina of pterygoid process—arrow anterior opening 
of Vidian canal, pp pterygoid process, ns nasal septum, pa piriform 
aperture, inc inferior nasal concha, if infra-orbital foramen, orb orbit 
(anterior view)

Fig. 8   The anterior opening of the Vidian canal was medial to fora-
men rotundum—Vc anterior opening of Vidian canal, pp pterygoid 
process, fr foramen rotundum, ss sphenoidal sinus, orb orbit, mp mas-
toid process, R right side (anterior view)

Fig. 9   The anterior opening of the Vidian canal was inferomedial to 
foramen rotundum—Vc anterior opening of Vidian canal, pp ptery-
goid process, fr foramen rotundum, ss sphenoidal sinus, orb orbit, mp 
mastoid process, L left side (anterior view)
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The distance between posterior opening of the Vidian 
canal and midline was 14.9 ± 2.0 mm.

The distance between posterior opening of the Vidian 
canal and medial edge of foramen lacerum was 5.6 ± 1.3 mm.

The mean distance between posterior opening of the Vid-
ian canal and foramen ovale was 7.0 ± 1.7 mm.

The angle between the Vidian canal and midline was 
17.6° ± 7.4°.

The sphenoidal sinus might be assessed in 105 specimens. 
The pneumatization of sphenoidal sinus had two variations: 
87 specimens of 105 was sellar type and the other specimens 
had presellar type (Figs. 10, 11). The conchal pneumatiza-
tion type was not seen in present study. If the pneumatiza-
tion of sphenoidal sinus was sellar type, the Vidian canal 
was observed as more protruded type (p = 0.001 < 0.05) 
(Table 3). A statistically significant difference between the 
pneumatization of sphenoidal sinus and the relationship of 
the protruded type Vidian canal (p = 0.001 < 0.05).

Discussion

The effectiveness of Vidian neurectomy to control the 
symptoms of vasomotor rhinitis and allergic rhinitis is well 
described in literature. However, since the Vidian nerve 
is located deeply within the sphenoid bone, the surgical 
treatment period has the difficulties. The techniques for 
approaching the Vidian nerve can be classified as transantral, 
transsphenoidal, intrasphenoidal, transpalatal and transnasal 
[4, 6, 7, 9, 11, 12].

The length of Vidian canal was 16.2 ± 2.6 mm while 
it was 13.7 mm in the study of Osawa et al. The distance 
between anterior opening of the Vidian canal and midline 
was 10.1 ± 2.1 mm in present study however it was 10.8 mm 
in Osawa et al.’s study. Also the distance between posterior 
opening of the Vidian canal and midline was 14.9 ± 2.0 mm 
while it was 15.1 mm in Osawa et al.’s study. The mean 
distance between posterior opening of the Vidian canal and 

foramen ovale was 7.0 ± 1.7 mm although it was 6.9 mm in 
Osawa et al.’s study [14].

The Vidian canal was classified into three types based on 
preoperative CT (computed tomography) findings by Lee 
et al. [11]. They examined that the Vidian canal completely 
within the sphenoidal sinus (type 1) in 28%, on the floor of 
sphenoidal sinus (type 2) in 47% and completely embed-
ded in the body of sphenoid (type 3) in 25% of the cases as 
Vidian canal was embedded into the body of sphenoid on 
55 specimens (52.4%) (embedded type) and protruded to 
sphenoidal sinus on 50 specimens (47.6%) (protruded type) 
in our study. According to Lee et al. study, the most common 
configuration of the Vidian canal was type 2. This was a dif-
ferent finding from ours (Table 4). The most common type 
in present study was embedded type (type 3 for Lee et al. 
study) [11]. Actually, Vidian neurectomy can be done within 
the sphenoidal sinus without entering the pterygopalatine 
fossa in case of presence of protruded type.

Omami et al. (2011) studied in 600 specimens on coro-
nal sinonasal CT images that were collected from 300 adult 
patients. They also observed type 1 (38.3%), type 2 (39.6%) 
and type 3 (22%) [13] (Table 4). Açar et al. [1] performed a 
study using paranasal multidetector computed tomography 
images that were obtained from 250 human adults. They also 
observed type 1 (55.6%), type 2 (34.8%) and type 3 (9.6%) 
(Table 4). When they examined the relationship between the 
variations of Vidian canal types and surrounding structures, 

Fig. 10   The pneumatization of sphenoidal sinus was sellar type—
arrow and ss sphenoidal sinus, c clivus, L left side (midsagittal plane)

Fig. 11   The pneumatization of sphenoidal sinus was presellar type— 
arrow and ss sphenoidal sinus, c clivus, sf sphenopalatine foramen, L 
left side (midsagittal plane)

Table 3   The relationship of the Vidian canal and the pneumatization 
of sphenoidal sinus

*p < 0.05

Protruded type Embedded 
type

χ2 p*

Sellar type 48 39 11.608 0.001
Presellar type 2 16
Total 50 55
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they noticed that the Vidian canal was located medially to 
medial lamina of pterygoid process in 78.8% of cases in 
type 1, in 87.9% in type 2 and in 9.2% in type 3 while lat-
erally to medial lamina of pterygoid process in 21.2% in 
type 1, 12.1% in type 2 and 20.8% in type 3. Bahşi et al. 
[3] investigated Vidian canals using cone-beam computed 
tomography (CBCT) images that were obtained from 400 
human adults. They also reported type 1 (35.87%), type 2 
(44.37%) and type 3 (19.75%) (Table 4). They recorded that 
the position of the Vidian canal was medial (34.62%), on 
the same line (55.12%) and lateral (10.25%) to the medial 
plate of the pterygoid process. In present study the anterior 
opening location of the Vidian canal was observed according 
to medial lamina of pterygoid process. It was located medi-
ally 169 of specimens (92.3%) and laterally 14 specimens 
(7.7%). In the view from piriform aperture through the nasal 
cavity, anterior opening of Vidian canal to medial lamina of 
pterygoid process has an advantage for Vidian nerve surgery 
because of entire opening.

Lee et al. [9] emphasized that Vidian neurectomy can 
be easily done by intrasphenoidal approach in patients with 
protrusion of Vidian canal. Protrusion of the Vidian canal 
runs through the floor of the sphenoidal sinus from medial 
to lateral side. A better understanding of the anatomy of the 
pterygopalatine fossa and Vidian canal may led to a bet-
ter surgical approach to Vidian nerve. CT scan can dem-
onstrate the pneumatization of the sphenoidal sinus and 
Vidian canal. The instruments required are also needed a 
better understanding of this anatomic region [10]. In our 
study, we observed if the pneumatization of the sphenoidal 
sinus type was sellar type, the Vidian canal observed as more 
protruded type.

Previous literature also parallels the findings of the pre-
sent study. For instance Gibelli et al. [5] reported a rela-
tionship between pneumatization of the sphenoidal sinuses 
and protrusion the Vidian canal. It was also noted that these 
anatomical variations have important clinical implications 
for endoscopic surgery. Also, according to Papavolisse et al. 
[16] there is a statistically significant relationship between 
the protrusion of Vidian canal and the lateral pneumatization 
of the sphenoidal sinuses.

In some previous studies presence of the dehiscences 
were reported. This number was between 4.4 and 32% in 
various radiological studies, while this ratio was 5% in 
Osawa et al.’s study [8, 14, 15, 19]. However, higher number 

of dehiscences is also possible to observe. For example in 
Omami et al.’s study this number was reported to be 26% 
and in the study of Yeğin et al. dehiscence in the bony roof 
of Vidian canal was present in 24.2% of their specimens 
[13, 20]. In the present study this ratio was found to be 20%.

A detailed anatomic knowledge presented in this study by 
morphometric values will also help to use the endoscopic 
techniques and decrease the surgical complications associ-
ated with endoscopic Vidian neurectomy.

There are some limitations to the present study caused by 
lack of access to old data. Records about age and gender of 
specimens were no longer available.

Conclusion

Vidian canal and Vidian nerve are deeply located structures 
on skull. We consider that knowledge of anatomical features 
of Vidian canal will support decreasing postoperative com-
plications such as bleeding from the sphenopalatine artery. 
Preoperative imaging by CT is important for a safe surgical 
approach for preserving the nerve and surrounding anatomi-
cal structures, selecting of appropriate surgical approaches.
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