22

Original Investigation }

Abstract P

Address for Correspondence:

Mustafa Celik

E-mail: dr.mcelik@yahoo.com

Received Date: 12.11.2016

Accepted Date: 18.12.2016

© Copyright 2017 by Official Journal of the Turkish
Society of Otorhinolaryngology and Head and
Neck Surgery Available online at
www.turkarchotorhinolaryngol.org

DOI: 10.5152/ta0.2017.2038

Turkish Archives of Otorhinolaryngology
Tiirk Otorinolarengoloji Arsivi

Turk Arch Otorhinolaryngol 2017; 55: 22-6

Vidian Canal Types and Dehiscence of the Bony Roof of
the Canal: An Anatomical Study

Fatma Tilin Kayhan?

Yakup Yegin', Mustafa Celik', Ahmet Altintag?, Baver Magallah Simgek!, Burak Olgun?,

'Clinic of Otorhinolaryngology, Bakirkéy Dr. Sadi Konuk Training and Research Hospital Istanbul, Turkey

2Clinic of Otorhinolaryngology, Fatih Medical Park Hospital, Istanbul, Turkey

Objective: To determine the prevalence of Vidian canal
types and dehiscence of the bony roof of the canal.

Methods: This study included 594 patients (391 males
and 203 females; average age, 32.43+11.98 years; range,
18-65 years). Computed tomography (CT) images were
analyzed in terms of the prevalence of Vidian canal types
and dehiscence of the bony roof of the canal.

Results: Vidian canal types 1,2, and 3 based on the sphe-
noid sinus body were found on the right side in 33.8%,
29.7%, and 6.5%, and on the left side in 36.4%, 27.4%,
and 36.2% of the patients, respectively. Dehiscence of the
bony roof of the canal was found on the right side in
22.2% of the patients and on the left side in 26.6%. In

Introduction

The use of endoscopy in the otorhinolaryngology
began with the examination of the nasal cavity in
1901 by Hirschmann using a cystoscope (1, 2).
Endoscopic sinus surgery has been increasingly
used in the field of rhinology due to reasons such
as minimal invasiveness and low complication
rate compared to open surgery. Endoscopic sinus
surgery continued to develop with the contribu-
tions of researchers such as Draft, Grunberg, Mes-
serklinger, Bauer, and Wodak (3, 4).

The developments in endoscopic sinus surgery
have made it necessary to know the variations of
paranasal sinuses and nasal anatomical formations.
Knowing the anatomical variations is import-
ant not only for reduction in the complications
of endoscopic sinus surgery but also for surgical
correction and elimination of the variations that
are thought to cause pathology in the paranasal
sinuses (5, 6). The best way to avoid complications
of sinus surgery is to have full knowledge of the

terms of Vidian canal types based on the sphenoid sinus
floor, types 1, 2, 3, and 4 were found on the right side in
53.5%, 27.4%, 7.6%, and 11.5%, and on the left side in
54.9%, 26.6%, 6.6%, and 11.9% of the patients, respec-
tively. On the right side, Vidian canal type 2 was signifi-
cantly (p=0.002) more frequent in males than in females.

Conclusion: When studying the complex anatomy of
the sphenoid sinus, it is essential to consider Vidian canal
types. Before endoscopic sinus surgery the Vidian canal
and other anatomical structures should be carefully eva-
luated in all patients during preoperative paranasal sinus
CT imaging to avoid complications.
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paranasal sinus anatomy. The most useful meth-
od for this is the radiological examinations (6, 7).
Detailed anatomic information can be obtained
preoperatively through computerized tomography
(CT) and the surgeon can use CT findings as a
surgical map during surgery. For this reason, the
evaluation of anatomy and variations through CT
in the preoperative period is important for protec-
tion from complications (8, 9).

Among the paranasal sinuses, the sphenoid sinus is
the most difficult one to reach (10). There are vital
anatomical structures around it such as the inter-
nal carotid artery, optic nerve, and Vidian canal.
Physicians dealing with skull base surgery have to
know the important anatomical structures in the
skull base. Complications are inevitable in surgical
procedures performed with insufficient anatomi-
cal knowledge (11, 12). There are very few studies
investigating the relationship between the Vidian
canal and the sphenoid sinus. Like other anatomic
formations around the sphenoid sinus, there are
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also variations in Vidian canal localization. Lee et al. (11) de-
scribed four types of Vidian canals according to sphenoid sinus
base and three types according to the sphenoid corpus.

In this study, the frequency of Vidian canal types according to
the typing defined by Lee et al. (11) and the frequency of de-
hiscence seen in the bony roof of the Vidian canal were inves-
tigated in patients who applied to our clinic complaining nasal
trauma and whose paranasal sinus CT was taken.

Methods

'This retrospective study was carried out between January 2013
and March 2016 with a total of 594 outpatients aged 18 years
and older who had been referred to the otorhinolaryngology,
head and neck surgery clinic of our hospital and who underwent
paranasal sinus CT due to nasal trauma. Patients who had previ-
ously undergone surgery for paranasal sinuses, who had massive
nasal polyposis, nasal cavities, and paranasal sinus neoplasms,
and who were younger than 18 years were excluded from the
study. The study was conducted in accordance with the Helsinki
Declaration and Good Clinical Practice Guidelines. Approval
for the study was received from the Ethics committee of the

same hospital (Ethics Committee No: 2016-195).

Demographic information of all cases was obtained by scanning
the files in the hospital registry system. A CT device having mul-
tidetector feature (Siemens Sensation 40, Erlangen, Germany)
was used for CT examinations. The images were evaluated with
a dose of 120 kV/220 mA, with a minimum of 150-400 sections,
with a thickness of 0.5 mm and with a scan area of 21.8°28.8
cm?. The shots were taken without contrast material and in the
bone algorithm. Coronal and sagittal CT sections were used in
the examination. The images were evaluated with the Mediplus
Dicom Viewer System (Mediplus Ltd., High Wycombe, UK).
The shootings were made while the patient was in the prone posi-
tion with the head in hyperextension. The presence of dehiscence
was investigated in Vidian canal types and in Vidian canal bony
roof through CT. The classification made by Lee et al. (11) was
used in typing the relationship between the Vidian canal and the
sphenoid sinus. According to the relationship between sphenoid
bone corpus and Vidian canal, three types were identified:
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Type 1: 'The Vidian canal is completely embedded in the sphe-
noid sinus.

Type 2: The Vidian canal is partially embedded in the sphenoid
sinus.

Type 3: The Vidian canal is completely embedded in the sphe-

noid corpus.

And according to the relationship between the sphenoid sinus
floor and the Vidian canal, the following types were identified:

Type 1: The sphenoid sinus floor is flat and is the same level as
the Vidian canal floor.

Type 2: The sphenoid sinus floor is inclined upward and the
Vidian canal is above the floor.

Type 3: The sphenoid sinus floor is inclined downward and the
Vidian canal is above the floor.

Type 4: The sphenoid sinus floor has an inverted “v” shape and
the Vidian canal is below the floor (Figure 1a-c).

While the Vidian canal types and the presence of dehiscence
Vidian canal bone roof were examined, the right and left sides
were assessed separately.

Statistical analysis

Number Cruncher Statistical System (NCSS) 2007 (Kays-
ville, Utah, USA) was used for statistical analysis. While
the data were evaluated, in addition to descriptive statistical
methods (mean, standard deviation, median, frequency, and
proportion), Mann-Whitney U test was used in the statistical
evaluations of gender distributions. The results were evaluat-
ed in a confidence interval of 95% and a significance level of

p<0.05.

Results

A total of 594 patients, 391 men (65.8%) and 203 women
(34.2%), were included in the study. The age range was 18-65
years (mean age: 32.43211.98 years). In the typing of sphenoid
bone corpus and Vidian canal, while the frequency was 33.8%
for type 1,29.7% for type 2, and 36.5% for type 3 on the right
side, it was 36.4% for type 1, 27.4% for type 2, and 36.2% for
type 3 on the left side. The presence of dehiscence in the bony

Figure 1.a-c.The images of the Vidian canal (VC) according to the sphenoid sinus floor and corpus in CT coronal sections. (a) Type 1 VC on the
right side according to the sphenoid corpus (arrow) and type 2 VC on the left side according to the sphenoid corpus. (b) Type 2 VC according to
the sphenoid corpus (arrow), type 3 VC on the right side according to the sphenoid sinus floor, and type 4 VC on the left side. (c) Type 3 VC on
the right side according to the sphenoid corpus, type 1 VC on the right side according to the sphenoid sinus floor, and type 2 VC on the left side
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Table 1. Distribution of Vidian canal types according to sphenoid corpus

Type Rightside (594)  Leftside(594)  Total (1.188)
Type 1 201 (33.8%) 216 (36.4%) 417 (35.1%)
Type 2 176 (29.7%) 163 (27.4%) 339 (28.5%)
Type 3 217 (36.5%) 215 (36.2%) 432 (36.4%)
Presence of dehiscence 132 (22.2%) 156 (26.6%) 288 (24.2%)

Table 2. Distribution of Vidian canal types on the right side
according to sphenoid corpus considering gender

Type Female Male p*
Type 1 64 (31.5%) 126 (32.2%) 0.322
Type 2 65 (32.0%) 112 (28.6%) 0.098
Type 3 74 (36.5%) 153 (39.1%) 0.252
Total 203 391

*Mann-Whitney U test

Table 3. Distribution of Vidian canal types on the left side according
to sphenoid corpus considering gender

Type Female Male p*
Type 1 73 (36.0%) 144 (36.8%) 0.486
Type 2 59 (29.1%) 97 (24.8%) 0.072
Type 3 71 (34.9%) 150 (38.4%) 0.068
Total 203 391

*Mann-Whitney U test

Table 4. Distribution of Vidian canal types according to sphenoid sinus floor

Type Rightside (594)  Leftside (594)  Total (1.188)
Type 1 318 (53.5%) 326 (54.9%) 644 (54.2%)
Type 2 163 (27.4%) 158 (26.6%) 321 (27.1%)
Type 3 45 (7.6%) 39 (6.6%) 84 (7.0%)

Type 4 68 (11.5%) 71 (11.9%) 139 (11.7%)

Table 5. Distribution of Vidian canal types on the right side
according to sphenoid sinus floor

Type Female (203) Male (391) P
Type 1 104 (51.3%) 214 (54.7%) 0214
Type 2 43 (21.2%) 120 (30.6%) 0.002
Type 3 18 (8.8%) 27 (6.9%) 0.166
Type 4 38 (18.7%) 30 (7.6%) 0.068
*Mann-Whitney U test
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Table 6. Distribution of Vidian canal types on the left side according
to sphenoid sinus floor

Type Female (203) Male (391) P
Type 1 106 (52.2%) 220 (56.3%) 0.906
Type 2 42 (20.7%) 116 (29.7%) 0132
Type 3 19 (9.4%) 20 (5.1%) 0.108
Type 4 36 (17.7%) 35 (8.9%) 0.076
*Mann-Whitney U test

roof of Vidian canal was 22.2% on the right side and 26.6%
on the left side (Table 1). According to the sphenoid bone
corpus, there was no significant difference in the male and fe-
male gender distributions of Vidian canal types on both sides

(Table 2, 3).

In the typing of Vidian canal according to sphenoid sinus
floor, while the frequency was 53.5% for type 1,27.4% for type
2, 7.6% for type 3, and 11.5% for type 4 on the right side,
the same order for the right side was 54.9%, 26.6%, 6.6%, and
11.9%, respectively (Table 4). Type 2 Vidian canal was sig-
nificantly higher in males than in females on the right side
(p=0.002). There was no significant difference between male
and female gender distributions on both sides in other Vidian
canal types according to the sphenoid sinus floor (all p values

>0.05) (Table 5, 6).

Discussion

The Vidian nerve, artery, and canal were described by the re-
searcher Vidius in the middle of the 16th century (13).The Vid-
ian nerve consists of the preganglionic parasympathetic fibers of
the nervus petrosus major and postganglionic fibers of the deep
petrosal nerve, and it enters the pterygopalatine fossa from be-
hind the sphenopalatine ganglion (14, 15). The Vidian nerve is
an important anatomical formation for foramen lacerum, man-
dibular nerve, foramen ovale, pterygopalatine fossa, and Eusta-
chian tube. The Vidian nerve is located in the posteromedial of
the lacerum segment of the internal carotid artery and in the
caudal part of the lateral vertical segment in the anterolateral
side of the pterygopalatine fossa (16). The Vidian canal ostium
is located just below the foramen rotundum. Foramen lacerum is
located in the superior and medial of the Vidian canal. Natural-
ly, the Vidian canal is located in the inferolateral of the internal
carotid artery. The internal carotid artery is bordered by the Vid-
ian canal in the inferolateral and by the mandibular nerve in the
superolateral portion (17).The Vidian canal is formed as a result
of the pterygoid process and the emergence of the large wing of
the sphenoid bone (18).

'The anatomical and radiological features of the Vidian canal
were demonstrated in previous studies, and its association with
different anatomical structures was shown. Different variations
related to the direction, configuration, and length of Vidian ca-
nal are reported. Vidian canal length is reported in the literature

between 10 and 18 mm (19, 20).
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Vidian canal localization is affected by neighboring anatomi-
cal formations. Kazkayasi et al. (10) reported in their study that
Vidian canal protrusion was associated with pterygoid process
pneumatization. Vidian canal is a reliable and important ana-
tomical formation regardless of the degree of sphenoid sinus
pneumatization.

'The Vidian canal is an anatomical formation that can be quite
helpful for the surgeon in the determination of lacerum segment
of the internal carotid artery. Therefore, the determination step
of the Vidian canal is very important for surgeons who will be

performing skull base surgery (20).

Because of the associations of the Vidian canal with the sphe-
noid sinus, sphenoid sinus surgery is highly risky for the Vid-
ian canal. Sphenoid sinus pneumatization can be at different
degrees. As the sphenoid sinus pneumatization changes, the
localization and size of the surrounding anatomic formations
will change. Depending on the degree of pneumatization,
it may be difficult to determine the anatomical formations
around it. In this case, very serious complications may occur
during operation. However, the iatrogenic injury of important
adjacent formations is possible in all cases. In addition, vari-
ations of adjacent anatomic formations may cause chronic or
recurrent sinusitis (20, 21).

Different variations between the Vidian canal and the sphenoid
sinus may cause Vidian nerve to be affected in sinus diseases.
The Vidian neuralgia described deep in the nasal cavity shows
that the Vidian nerve is affected (17).

'There are very few studies describing the relationship between
the Vidian canal and the sphenoid sinus. Thus, the anatomic
variations between the Vidian canal and the sphenoid sinus
were not fully clarified. The location of the Vidian canal was
determined by considering the sphenoid sinus floor and the
sphenoid corpus in the study conducted by Lee et al. (11).
Although not generally accepted, the classification system es-
tablished by Lee et al. (11) is the most commonly used. The
radiological study of Yazar et al. (5) evaluating the relationship
between the localization of Vidian canal and sphenoid sinus
revealed that the Vidian canal was embedded in the sphenoid
corpus in 36% of the cases, partially penetrated into the sphe-
noid sinus in 54% of the cases, and it was connected to the
sphenoid sinus with a bony prominence in 10% of the cases.
Liu et al. (22) reported in their study that type 1 was 53.4%,
type 2 was 34.2%, and type 3 was 12.5%. Mohebbi et al. (17)
reported in the radiological study they performed that type 1
was 28%, type 2 was 48%, and type 3 was 24%. In this study,
while type 1 was 33.8%, type 2 was 29.7%, and type 3 was
36.5% on the right side, type 1 was 36.4%, type 2 was 27.4%,
and type 3 was 36.2% on the left side. There was no signifi-
cant difference in the right- and left-side distributions of Vid-
ian canal types. This finding is compatible with the results of
previous anatomical studies in the literature. Unlike previous
studies, it was shown in this study that there was no difference
between female and male genders in the distribution of the
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types. Since the gender factor was ignored in previous studies,
it became difficult to compare the results of this study. This
feature adds a different value to the work.

There are very few studies evaluating the relationship between
sphenoid sinus floor and Vidian canal. Liu et al. (22) reported
that the frequency of Vidian canal localization according to the
sphenoid sinus floor was 53.4% for type 1, 25.8% for type 2,
8.8% for type 3, and 11.9% for type 4. In this study, while the
frequency was 53.5% for type 1, 27.4% for type 2, 7.6% for type
3, and 11.5% for type 4 on the right side, the same order for the
left side was 54.9%, 26.6%, 6.6%, and 11.9%. While no signifi-
cant difference was found between the sides in the distribution
of the types, it was found that the type 2 Vidian canal was ob-
served more frequently in males. In previous studies, the gender
factor was not assessed, but this finding should be verified in
future studies. For the first time in the literature, it has been
shown in this study that type 2 Vidian canal is more common in
male gender according to sphenoid sinus floor.

Dehiscences can be found in the bony roof of Vidian canal. Pre-
operative detection of the dehiscences in the canal will make
the surgical procedure more careful and safe. Davoodi et al. (23)
reported in their study that the rate of dehiscence in the Vidian
canal bony roof was 34.4% in males and 37.5% in females. In the
study in which they evaluated 300 CT examinations, Hewaidi et
al. (24) reported dehiscence rate in the Vidian canal bony roof to
be 37%. Yazar et al. (5) reported that the dehiscence frequency
was 32% in the Vidian canal bony roof and it was less in patients
with Vidian canal protruding into the sphenoid sinus. In this
study, the presence of dehiscence in the Vidian canal bony roof
was 22.2% on the right side and 26.6% on the left side. Detect-
ing the presence of dehiscence in the Vidian canal before the
surgery will reduce the risk of Vidian nerve injury.

Determination of the location of Vidian canal is necessary for
Vidian neurectomy, for transnasal endoscopic skull base surgery,
for the access to internal carotid artery through transnasal en-
doscopy or for the tumors around the Vidian nerve. Vidian neu-
rectomy can be very rarely performed because of the difficulty of
identification and transaction of the Vidian nerve and because
of postoperative complications. Vidian neurectomy can be per-
formed using different methods. Robinson and Wormald (25)
described endoscopic transnasal Vidian neurectomy in 2006,
and Liu et al. (22) described endoscopic transsphenoidal Vidian

neur ectomy.

'The inclusion of the patients in whom CT was taken due to only
nasal trauma and the fact that the effects of the study on the
frequency of complications in terms of surgery are not known
can be considered as the limitations of this study. The fact that
it is a one-centered study prevents it to be generalizable for the
Turkish society. The study will contribute to the literature more
prominently if it is planned randomly and retrospectively and if
it can be done to investigate the correlation between the com-
plication rate and this typing in patients who have undergone
endoscopic sphenoid sinus surgery. However, we think that our
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study is important in terms of revealing Vidian canal types and
the frequency of canal dehiscence in our society.

Conclusion

Physicians dealing with endoscopic sinus surgery must know
the nasal anatomy and important anatomical formations on the
skull base. Complications are inevitable in surgeries performed
with insufficient anatomical knowledge and experience. Before
the endoscopic sinus surgery, paranasal sinus CT scanning in
all patients is very important in terms of protection from com-
plications and in terms of having full knowledge of anatomy.
Increasing the experience in endoscopic sinus surgery and accel-
eration of the studies in anatomy will eliminate the deficiencies
in this area.
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