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ABSTRACT
Objective: The aim of this study was to evaluate
the pterygoid canal (PC) by Cone Beam Computed 
Tomography (CBCT), establishing its configuration 
and proximity with anatomical structures. Material 
and Methods: We evaluated 398 CBCT exams, all
from a public University radiology clinic archive. 
Four parameters were evaluated: single or double 
PC, distance between PC and the inferior part of 
the sphenoid sinus (SS), ratio of PC and SS and the 
distance between the PC and the foramen rotundum. 
Results: It was observed that most of the PC of the
sample presented simple morphology, the most 
frequent type of relationship between the PC and the 
SS on both sides was the close contact with the wall. 
Among the cases that there were some distances 
between the PC and the inferior wall of the SS, 
the mean of this distance did not exceed 3.20 mm, 
being the left side (3.03 mm) slightly closer than 
the right (3.20 mm). Finally, the distances between 
the PC and the corresponding Foramen Rotundum 
are presented with mean values of 5.87 mm for the 
right side and 6.31 mm for the left side. Conclusion:
CBCT examination is of paramount importance 
for PC identification; once in the studied sample, 
the mean values found evidence the close relation 
between the PC and the SS.

RESUMO
Objetivo: O objetivo deste estudo foi avaliar o
CP pela TCFC, estabelecendo sua configuração e 
proximidade com estruturas anatômicas. Material 
e Métodos: Foram avaliados 398 exames de
TCFC, todos de um arquivo público da clínica 
de radiologia da Universidade. Foram avaliados 
quatro parâmetros: CP único ou duplo, distância 
entre PC e parte inferior do seio esfenoidal (SS), 
razão entre PC e SS e a distância entre o PC e o 
forame redondo. Resultados: Observou-se que a
maioria dos CP da amostra apresentava morfologia 
simples, o tipo de relação mais frequente entre o 
CP e o SS de ambos os lados foi o contato próximo 
com a parede. Entre os casos em que houve 
algumas distâncias entre o CP e a parede inferior da 
ES, a média dessa distância não excedeu 3,20 mm, 
sendo o lado esquerdo (3,03 mm) um pouco mais 
próximo do que o direito (3,20 mm). Finalmente, 
as distâncias entre o PC e o forame redondo 
correspondente são apresentadas com valores 
médios de 5,87 mm para o lado direito e 6,31 mm 
para o lado esquerdo. Conclusão: O exame TCFC
é de suma importância para a identificação do CP; 
uma vez na amostra estudada, os valores médios 
encontrados evidenciam a estreita relação entre o 
CP e o SS.
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INTRODUCTION

T he pterygopalatine fossa is an interosseous 
space of great anatomofunctional, 

pathological and surgical importance. This is 
due to its location, anatomical relationships and 
vasculonervous content that favor the spread 
of tumor pathologies. In it are the maxillary 
artery and the maxillary nerve, in addition to 
the parasympathetic pterygopalatine ganglion, 
from which branches are distributed to the nasal 
and buccal cavities, paranasal sinuses and parts 
of the orbital and cranial regions, extending to 
the face [1].

The pterygoid foramen, originating from 
the homonymous canal (PC), which is also 
called vidian canal, allows the arrival of the 
nerve and pterygoid to the pterygopalatine 
fossa. Its location on the posterior wall of the 
fossa is an important reference to microsurgery 
and endoscopic surgery, through different 
access ways, such as transbuccal, transmaxillary 
and transnasal. In endonasal surgical access to 
the pterygopalatine foramen and canal, to the 
pterygopalatine branch neurectomies, the thin 
bony lamina of the palatine sphenoid process is 
completely removed, with complete exposure of 
the contents of this canal.

In addition, there is a possibility that 
the PC may be inserted into the corresponding 
sphenoid sinus (SS).

Some studies have also shown the 
proximity between this canal and the foramen 
rotundum in the sphenoid bone, which makes it 
even more important for surgical accesses to be 
correctly located in relation to these structures 
[2-4].

Cone-Beam Computed Tomography 
(CBCT) is an imaging method that enables you 
to obtain thickness cuts between 0.4 to 0.07 mm 
without overlapping structures and provides 
high definition of hard tissues of the body. This 
technique enables reliable measurements to be 
made on images, with distortions considered 
negligible. One of its advantages is also cited as 
a lower radiation dose when compared to fan 

beam tomography. Its use in dentistry, as well as 
in specialties such as otolaryngology, has grown 
significantly in recent decades [5,6].

One study [1] have already been performed 
in order to determine the position of the PC by 
means of fan beam tomography, however, few 
studies have found in the literature studies that 
use CBCT exams for such.

Since voxel - the geometric unit that makes 
up the images - has isotropic conformation - 
with its three equivalent dimensions - unlike 
those that make up the images of fan beam 
tomography - anisotropic so-called - bone 
definition and identification of the smaller 
anatomical structures in CBCT becomes 
superior. Thus, the purpose of this research, PC 
study and its characterization and relationship 
with some structures such as SS and foramen 
rotundum, becomes unprecedented and of great 
importance.

MATERIAL AND METHODS
Sample characterization

After approval by the Research 
Ethics Co mmittee, protocol CAEE number 
67662417.6.0000.0077, all stages of the same 
were performed at a radiology clinic in a 
university. 

A total of 556 CBCT exams were evaluated, 
by the non-inclusion criteria, 398 CBCT exams 
were selected, making up the final sample. All 
examinations belonged to a university radiology 
clinic archive of patients of both sexes and of 
varying ages, with sharpness and field of view 
that encompassed the middle third of the 
face. Were excluded from the sample exams 
that did not have the region of interest, that 
had movement artifacts or that had previous 
lesions or surgical signs that compromised the 
evaluation of the region corresponding to the 
sphenoid bone. 

All examinations were performed on the 
i-CAT Next Generation CT scanner (Imaging 
Sciences International, Hatfield, PA, USA) in 
the same protocol (FOV 16x8cm and voxel 
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0.25 mm), covering the face and sphenoid bone 
region, being indicated by different purposes, 
such as implant planning, study of teeth 
included, periodontal studies, etc.

The images were evaluated by 01 
previously trained examiner using XORAN 
software (Xoran Technologies, Ann Arbor, MI, 
USA) in the MPR (multiplanar reconstruction) 
window on a 19 inch LCD monitor in a properly 
darkened environment. 

All images were observed simultaneously 
in the axial and coronal sections of the region 
corresponding to the sphenoid bone and 
pterygopalatine fossa. The Figures 1 and 2 show 
the location of the pterygoid channel (PC) in the 
sphenoid bone and the CBCT sections on the 
MPR windows. 

In CBCT images, some parameters on 
the Pterygoid Channel were evaluated with the 
following protocol:

Single or Double 

Analyzed in the coronal throughout the 
body of the sphenoid bone. (Figure 3).

Figure 1 - Anterior (1) and posterior (2) views of the sphenoid 
bone, showing the Pterygoid (A) and Foramen Rotundum (B) 
canal (Source: 3D4 Medical, Dublin, Ireland). 

Figure 3 - Schematic of the sphenoid bone in a CBCT coronal 
section, exemplifying in A, single channel and B double 
channel. Below coronal section of CBCT exemplifying on the 
right side single CP and on the left side double PC. (Source: 
self-authored) 

Figure 2 - MPR window of CBCT showing: pterygoid canal 
in the sphenoid bone (A) and its relationship with: foramen 
rotundum (B), sphenoid sinus (C) and middle fossa of the skull 
(D) (Source: self-authored) 
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Distances between the canal and the 
corresponding inferior wall of the sphenoid 
sinus (SS)

It was analyzed in the coronal sections, 
in anterior to posterior scan, performed with 
the software distance tool, the measurement 
between the superior channel wall and the 
inferior wall of the SS, in three distinct sections: 
the most anterior, the middle and the posterior 
one. The distance of the smallest value is 
considered. (Figure 4).

Relationship with the corresponding 
sphenoid sinus (SS)

The following relationships were 
considered: individualizing the sinus (type I), 
close contact with the wall (type II), protruding 
within the sinus (type III), and located within 
the sinus (type IV). They were analyzed in 
the coronal sections in all its extension and 
considered, if in the same canal there are 
variations, the one that is most related to the 
SS. (Figure 5).

Figure 4 - CBCT coronal section showing the measurement 
between PC and sphenoid sinus. Below is a coronal section of 
CBCT showing the distance measurement between PC and 
SS. (Source: self-authored) 

Figure 5 - CBCT coronal section showing the relationship 
between PC and SS: (A) individualized; (B) intimate contact; (C) 
protruded in the SS and (D) within the SS. Below, coronal view 
of CBCT showing: intimate counted PC and SS on the right 
side and protrusion of the PC on the left side. (Source: self-
authored) 

Figure 6 - Measurements of distances between the pterygoid 
canal (PC) and foramen rotundum (FR) (Source: self-authored).

Distance between canal and foramen 
rotundum

Distances between the PC and the foramen 
rotundum (FR) were measured with the line 
joining these two structures. (Figure 6).

All data were tabulated and submitted to 
descriptive statistical analysis.
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RESULTS
The sample consisted of 398 CBCT exams 

(796 CP), 164 males and 234 females. The 
mean age was 45.16 years. 

Table I shows the frequency of PC types 
for morphology (single or double).

Table I - Frequency in the sample of PC types regarding their 
morphology. (Source: self-authored).

Table II - Frequency in the sample of the types of relationship 
between the PC and the corresponding sphenoid sinuses (SS) 
(Source: self-authored).

Table III - Mean distances between the PC and the inferior 
walls of the SS. (Source: self-authored)

Table IV - Mean distances between the PC and the foramen 
rotundum (Source: self-authored).

Morfology Right Side (%) Left Side (%) Total (%)
Single 317 (39.83) 330 (41.46) 647 (81.29)
Double 81 (10.17) 68 (8.54) 149 (18.71)

Total (%) 398 (50.00) 398 (50.00) 796 (100.00)

Relationship 
with SS Right Side (%) Left Side (%) Total (%)

I 72 (9.04) 57 (7.16) 129 (16.20)
II 198 (24.87) 203 (25.50) 401 (50.37)
III 103 (12.95) 108 (13.57) 211 (26.52)
IV 25 (3.14) 30 (3.77) 55 (6.91)

Total 398 (50.00) 398 (50.00) 796 (100.00)

Distance 

Mean (mm) Median (mm) Standard Deviation
Right Side 3.2 2.5 1.8

Left Side 3.03 1.3 1.5

Distance 

Mean (mm) Median (mm) Standard Deviation
Right Side 5.87 5.41 1.1

Left Side 6.31 5.78 2.89

From Table I, it can be observed that 
most of the PC in the sample belonged to the 
simple morphology, for both sides (right and 
left) corresponding to 81.29% of the sample. 
Double PC had a frequency of less and 20% of 
the samples (18.71%). 

Regarding the types of relationship 
between the PC and the respective sphenoid 
sinuses (SE), Table II shows the frequencies 
found in the sample.

Table II shows that the most frequent type 
of relationship between the PC and the sphenoid 
sinuses, on both sides - right and left - was type 
II (50.7%), corresponding to approximately 
half of the patients. evaluated channels, that 
is, the one in which the channels are in close 
contact with the SS walls. Sequentially, type III 
(26.52%) (protruding in SS) and then type I 
(16.20%) (individualized, or unrelated to SS), 

with a lower frequency on both sides, Type IV 
(within the SS) (6.91%). 

Regarding the distances between the 
PC and the inferior wall of the SS, Table III 
shows the results found in relation to the mean 
distances.

Table III shows that among the cases in 
which there was some distance between the PC 
and the inferior walls of the SS, the mean of 
this distance did not exceed 3.20 mm, and the 
left side (3.03 mm), slightly more. close to the 
right (3.20 mm). Even the median value on the 
left side was lower than on the right (1. versus 
2.5 mm). The standard deviations were similar 
- 1.8 for the right side and 1.5 for the left side. 

Table IV shows the values found in the 
sample concerning the distances between the 
PC and the corresponding foramen rotundum.

It can be seen from Table IV that the 
distances between the PC and the corresponding 
foramen rotundum are with mean values of 5.87 
mm for the right side and 6.31 mm for the left 
side, and the median values very close for both. 
(5.41 mm to the right and 5.78 mm to the left), 
slightly greater distance prevailing on the left 
side, with standard deviation but greater on this 
side (2.89) compared to the right (1.10). may 
indicate that there were some value(s) that caused 
discrepancies in the results, leading to an increase 
in the median and mean value on the left side. 
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DISCUSSION
The identification of the vidian canal on CT 

images is important considering the endoscopic 
sphenoid sinus surgery, the transnasal 
endoscopic approach of the internal carotid 
artery, the transnasal endoscopic surgery of the 
skull base or tumors resulting from the vidian 
nerve [7,8]. The vidian canal can be dissected 
and followed during endoscopic endonasal 
surgery to improve orientation and location of 
important anatomy [9,10]. 

Some studies have shown the value of fan 
beam computed tomography (or multislice) in 
this function. However, this imaging modality 
presents a high dose of radiation to the patient, 
and its spatial resolution may be lower than that 
obtained by cone beam computed tomography 
(CBCT), since the latter presents with isotropic 
voxel, leading to uniformity of images, lower 
noise and greater ability to identify structures. 

Although some studies [6,11] have already 
used CBCT to anatomically characterize PC, they 
are quite restricted to a specific population and 
none had been conducted targeting a sample 
of the South American population, specifically, 
the Brazilian population. These studies still 
differ from ours, since they only observed the 
distances between the PC and SS, not worrying 
about their characterization regarding the 
morphology (single or double) and about the 
anatomical relationship as the SE (intimate 
relationship, protruded, individualized). or 
inside) as performed herein.

The high prevalence of close contact 
between PC and SS indicates the importance of 
their study and is in agreement with the study 
by Mohebbi et al. (2016). This finding may be 
a warning for endoscopic surgeries, as well as 
the high frequency of protruded PC in the SS. 

In this research, it was observed that 
most of the vidian canals in the sample were 
simple, which differed from studies [2], who 
used a larger sample than this study (1265 
exams) multislice tomography. This fact could 
be explained by the lower definition of voxel 

images in multislice computed tomography that 
may lead to a difference in this identification 
[12]. In our study, voxel edge values (0.25 mm), 
even if not used with the maximum resolutions 
that CBCT can provide, ie values below 0.10 
mm, provide a higher resolution than those 
normally used for skull examinations. in 
CBCT. Moreover, in that imaging modality, the 
anisotropic voxel favors the so-called partial 
volume effect on the image, which leads to 
greater noise in the image, which is minimized 
by the conformation of the isotropic multislice 
tomography voxel. This may have explained 
the difference between our findings and that 
study [8] and reinforced its usefulness for 
this purpose. Studies comparing CBCT and 
multislice tomography for the identification of 
PC using the same sample, eg dry skulls, should 
be designed for a more informed conclusion. 

The relationship between the vidian 
canals and the foramen rotundum was studied 
before [5] and the findings of this study 
corroborate ours with respect to the mean 
of the distances found here. These authors, 
however, did not consider in their sample 
those cases in which the channels were double 
and thus a discrepancy of results could occur 
if double measurements were performed. In 
our sample, when double PC was present, the 
measurement was made up to the foramen 
rotundum of the equidistant point between the 
two PC, corresponding to an mean.

Overall, the finding of our research came 
against those of some previous studies, but 
differing from the analysis methodology. CBCT 
proved to be a valuable imaging modality 
for the study of PC, and had the advantage 
of providing a lower dose to patients when 
compared to fan beam tomography. 

We believe that our findings regarding 
vidian canal measurements and conformation 
can be used as a reference and values to 
determine its location and position relative to 
certain preoperative landmarks. Our results 
can help in the proper treatment for surgical 
procedures around the vidian canal with a 
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high success rate and minimal complications. 
Therefore, the results obtained in this study 
will contribute to the literature.

CONCLUSION
In the sample studied, the Pterigoyde 

canal (vidian canal) was mostly of simple 
morphology, and in close contact with the 
corresponding sphenoid sinus wall.

The mean values found suggest 
proximity between the vidian canals and the 
inferior walls of the sphenoid sinuses and 
foramen rotundum, so it is important the close 
relationship between the vidian canals and the 
maxillary sinuses in procedures of access due 
to proximity and relationship, and the CBCT 
exam is an important tool for this.
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