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Computed tomography evaluation of the sphenoid sinus and the vidian canal
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Abstract. Computed tomography evaluation of the sphenoid sinus and the vidian canal. Objectives: To understand the
relationship between the vidian canal and surrounding structures of the sphenoid sinus, and to discover factors related to
the formation of various canal corpus types using preoperative computed tomography (CT).

Methods: This retrospective study included 265 patients with 570 sides of identifiable vidian canal. All patients under-
went paranasal sinus CT with 3-mm contiguous coronal and axial sections. Subsequently, the relationships amongst the
different canal corpus types, pneumatization of the pterygoid recesses, morphometric parameters, and surrounding ana-
tomical landmarks were investigated.

Results: Dehiscence of the bony roof of the canal was much more commonly seen in canal corpus types 2 and 3 than type
1 (p<0.001). The presence of pterygoid recess pneumatization was more commonly seen in canal corpus types 2 and 3.
More extensive pneumatization of the pterygoid recess was associated with a greater distance from the canal to the foramen
rotundum (p<0.001), but there were no significant differences in the distance from the vidian canal to the vomerine crest
(p=0.465).

Conclusion: Pterygoid recess pneumatization might alter the position of the vidian canal relative to the sphenoid corpus
and the distance to the foramen rotundum, but not the distance to the vomerine crest. Therefore, analyzing the canal
corpus type and pneumatization of the pterygoid recess may play a key role when choosing a surgical approach in endo-

scopic vidian neurectomy.

Introduction

The vidian nerve exits the carotid canal, passes
along the foramen lacerum, courses through the
vidian canal, and ends in the pterygopalatine gan-
glion at the posterior part of the pterygopalatine
fossa.' It is composed of preganglionic parasympa-
thetic fibers from the greater petrosal nerve, a
branch of the facial nerve, and postganglionic sym-
pathetic fibers from the deep petrosal nerve. The
parasympathetic fibers of the vidian nerve control
mucosal secretion of the nasal cavity, oral cavity,
and pharynx; while the sympathetic fibers of the
vidian nerve supply the venous constriction of the
nasal cavity. Therefore, the vidian nerve plays an
important role in the development of vasomotor
rhinitis.

There are many treatment options for vasomotor
rhinitis, including prevention of environmental
triggers, topical anticholinergics, topical corticoste-
roids, topical antihistamines, and oral antihista-
mines. Long term use of Hl-antihistamines and
nasal corticosteroids is demonstrated to be safe, and
there are no concerns regarding adverse events.’
However, treatment outcome is frequently unsatis-

factory, and vidian neurectomy is thus an alterna-
tive treatment for intractable vasomotor rhinitis in
patients experiencing a significant effect on quality
of life and poor response to medical interventions.
This surgery is not commonly performed due to the
difficulty in accurate identification and transection
of the vidian nerve, and possible postoperative
complications. In 2006, Robinson and Wormald*
reported the technique of endoscopic transnasal
vidian neurectomy under direct vision, and report-
ed satisfactory clinical outcomes with symptomatic
relief and mild adverse effects at a mean follow-up
of two years. In 2010, Liu et al.’ developed endo-
scopic transsphenoid vidian neurectomy and re-
ported a high success rate with few complications
in their carefully selected patients. Success rates for
the transsphenoidal approach were 0%, 72.1%, and
84.6% for canal corpus types 1, 2, and 3, respec-
tively. Success rates also varied according to the
different surrounding structures. Furthermore,
identification of the vidian canal is important in
transnasal endoscopic skull base surgery, transna-
sal endoscopic approach of the internal carotid ar-
tery, or tumours arising from the vidian nerve.
Hence, we sought to understand the relationship
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between the vidian canal and the surrounding struc-
tures of the sphenoid sinus, and to determine fac-
tors influencing the formation of different canal
corpus types by means of preoperative computed
tomography (CT).

Materials and methods

We retrospectively analyzed paranasal sinus CT
findings of patients examined between January 1
2010 and July 31 2010 at Changhua Christian
Hospital. These images were originally ordered for
patients with clinical suspicion of chronic paranasal
sinusitis or sinonasal diseases. Paranasal sinus CT
scans were performed in all patients with 3-mm
contiguous coronal and axial sections. Patients with
a history of nasal or paranasal sinus surgery, tumour,
or nasal trauma were excluded. Patients younger
than 18 years were also excluded because pneuma-
tization of the sphenoid sinus is present before birth
but does not reach its full extension until adoles-
cence.' The study group included 265 patients with
570 sides of identifiable vidian canal, consisting of
144 men and 121 women aged between 18-88 years,
with a mean (standard deviation, SD) age of 48.8
(16.37) years. For all patients, each side was stud-
ied separately.

Figures 1 and 2 show coronal CT sections demon-
strating the vidian canal, its various positions, and
the surrounding structures. The relationship
between the sphenoid bone (canal corpus type) and
vidian canal was categorized as follows: (1) em-
bedded inside the sphenoid corpus, type 1; (2) par-
tially protruding, type 2; or (3) connected to the
bone with a stalk inside the sinus, type 3. We studied
the morphometric parameters and the surrounding
anatomical landmarks, including the continuation
of the canal bony structure, relationship with the
pterygoid process, presence of septum between the
canal and the vomerine crest, and pneumatization
of the pterygoid recess. The relationship with the
pterygoid process was defined as medial when the
vidian canal was located medially to the medial
lamina of the pterygoid process or on the same line.
The presence of pterygoid recess pneumatization
was recognized if the sphenoid pneumatization ex-
tended into the pterygoid process and greater wing
of the sphenoid, between the vidian and maxillary
nerve.® We also measured the distances from the
vidian canal to the palatovaginal canal if present,
the foramen rotundum, and the vomerine crest.
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Figure 1

Coronal CT section showing the vidian canal and its different
positions. The left vidian canal is connected to the bone with a
stalk inside the sinus (canal corpus type 3) (thick arrow), and
right vidian canal is partially protruding (canal corpus type 2)
(arrowhead). Right pterygoid recess pneumatization (star), the
septum (thin arrow) between the vidian canal and the vomerine
crest, the distance from the vidian canal to the vomerine crest
(caliper), and the right vidian canal lateral to the pterygoid pro-
cess (left vertical line) are illustrated.

Data were analyzed statistically using Chi-square
test, t-test, and one-way ANOVA. p values <0.05
were considered statistically significant.

Results

All 530 vidian canals of the 265 patients were ana-
lyzed, and each canal was evaluated separately.
Tables 1 and 2 report the anatomic relationships
and distances between the vidian canal and the
sphenoid. The canal was embedded inside the
sphenoid corpus (type 1) in 50.8% (269/530) of the
vidian canals, partially protruded (type 2) in 39.8%
(211/530), and connected to the bone with a stalk
inside the sinus (type 3) in 9.4% (50/530). The bony
structure of the canal showed continuation in
46.8%, while 53.2% showed dehiscence. Dehis-
cence of the bony roof of the canal was much more
commonly seen in canal corpus types 2 and 3 than
type 1 (p<0.001). The presence of pterygoid recess
pneumatization was noted in 32.8% of the vidian
canals (174/530), which was significantly higher in
canal corpus type 3 than canal corpus type 1
(p<0.001).
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canal corpus types 2 (64.9%, 113/174) and 3
(25.3%, 44/174). However, pterygoid recess pneu-
matization did not alter the relative position of the
canal in relation to the medial lamina of the ptery-
goid process (p=0.51) and the formation of the
septum between the canal and the vomerine crest
(p =0.874). The mean (SD) distance from the vidian
canal to the foramen rotundum was 9.20 mm (2.36)
in vidian canals with pterygoid recess pneumatiza-
tion, while those without were 5.53 mm (1.82); this
difference was statistically significant (p<0.001).
Thus, a more extensive pneumatization of the
pterygoid recess was associated with a greater
distance between the canal and the medial aspect of
the foramen rotundum.

Discussion

Figure 2
Coronal CT section showing the bilateral vidian canal embed-
ded inside the sphenoid corpus (canal corpus type 1) (thick ar-
row), palatovaginal canal (thin arrow), foramen rotundum (ar-
rowhead), and the distance from the vidian canal to the foramen
rotundum (caliper).

According to previous studies, good candidates for
transsphenoid vidian neurectomy include patients
with canal corpus type 3, some selected canal cor-
pus type 2, dehiscence of the bony roof of the canal
in the sphenoid sinus floor, and absence of the sep-
tum between the canal and the vomerine crest.>” Liu

We also recorded the presence of pterygoid
recess pneumatization in terms of the previously
mentioned morphometric parameters, canal corpus
type, and the measured distance from the vidian
canal to the foramen rotundum, the vomerine crest,
and the palatovaginal canal, if present. Tables 3 and
4 summarize the results. The presence of pterygoid
recess pneumatization was more commonly seen in

et al’ and Yazar et al ® reported canal corpus type 1
in 53.4% and 36% of the analyzed canals; type 2 in
34.2% and 54%; and type 3 in 12.5% and 10%, re-
spectively. These incidence rates are similar to
those found in the current study. Canal corpus type
1 accounts for about half of the specimens, while
canal corpus type 3 makes up a minority. It is widely
accepted to be impossible to precisely identify the

Table 1
CT findings of vidian nerve and surrounding structures of the sphenoid sinus in three canal corpus types

Image findings Vidian canal corpus® p-value
Type 1 Type 2 Type 3
No. (%) No. (%) No. (%)

Dehiscence of the bony roof of the canal <0.001
absent 245 (91.1) 3(14) 0(0.0)
present 24 (8.9) 208 (98.6) 50 (100.0)

Relationship with pterygoid process 0.082
medial 267 (99.3) 205 (97.2) 48 (96.0)
lateral 2(0.7) 6 (2.8) 2 (4.0)

Septum between the canal and the vomerine crest 0.164
absent 140 (52.0) 128 (60.7) 27 (54.0)
present 129 (48.0) 83 (39.3) 23 (46.0)

Pterygoid recess pneumatization <0.001
absent 252 (93.7) 98 (46.4) 6 (12.0)
present 17 (6.3) 113 (53.6) 44 (88.0)

*: Type 1 is embedded inside the sphenoid corpus, type 2 is partially protruding, and type 3 is connected to the bone with a stalk
inside the sinus.
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Table 2
Distance from the vidian canal to three landmark
Distance from the vidian Min Max Mean (SD)
canal to the (mm) (mm) (mm)
Palatovaginal canal* 0.95 9.15 391 (1.35)
Foramen rotundum 0.73 16.14 6.74 (3.65)
Vomerine crest 8.15 18.12 11.97 (1.63)

*: seen in 47.2% (250/530) of cases

Table 3

CT findings of the surrounding structures of sphenoid sinus in relation to pterygoid recess pneumatization

CT findings Pterygoid recess pneumatization p-value
Absent Present Total
No. (%) No. (%) No. (%)
Canal corpus <0.001
Type 1 252 (70.8) 17 (9.8) 269 (50.8)
Type 2 98 (27.5) 113 (64.9) 211 (39.8)

Type 3 6 (1.7) 44 (25.3) 50 (94)
Dehiscence of the bony roof of the canal <0.001
absent 234 (65.7) 14 (8.0) 248 (46.8)
present 122 (34.3) 160 (92.0) 282 (53.2)
Relationship with pterygoid process 0.510
medial 348 (97.8) 172 (98.9) 520 (98.1)
lateral 8(2.2) 2(1.1) 10 (1.9)
Septum between the canal and the vomerine crest 0.874
absent 199 (55.9) 96 (55.2) 295 (55.7)
present 157 (44.1) 78 (44.8) 235 (44.3)

*: Type 1 is embedded inside the sphenoid corpus, type 2 is partially protruding, and type 3 is connected to the bone with a stalk

inside the sinus.

Table 4
Distance from the vidian canal to three landmarks in relation to pterygoid recess pneumatization

Distance from the Pterygoid recess pneumatization p-value
vidian canal to Absent present

Min Max Mean (SD) Min Max Mean (SD)

(mm) (mm) (mm) (mm) (mm) (mm)
Palatovaginal canal* 1.95 7.56 391 (1.30) 1.77 9.15 3.92 (1.44) 0.953
Foramen rotundum 0.73 11.77 5.53(1.82) 2.79 16.14 9.20 (2.36) <0.001
Vomerine crest 8.53 17.94 11.93 (1.53) 8.15 18.12 12.05 (1.82) 0.465

*: seen in 47.2% (250/530) of cases.

vidian canal in canal corpus type 1 when performing
transsphenoid vidian neurectomy.’ Therefore,
preoperative CT evaluation is crucial to identify
patients with canal corpus type 3 and some selected
canal corpus type 2 as proper candidates.

Our study showed the prevalence of pterygoid
recess pneumatization to be 32.8%, while other
studies reported values ranging from 19% to

43.6% %" This wide range of incidences may be
attributed to the use of different criteria, or dif-
ferences between study populations. In this investi-
gation, we found that the presence of pterygoid recess
pneumatization was much more commonly seen in
canal corpus types 2 and 3, and in cases with bony
dehiscence of the vidian canal; thus making ptery-
goid recess pneumatization an important indicator
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for transsphenoid vidian neurectomy. Citardi et al.’
and Hewaidi er al." reported a significant relation-
ship between ipsilateral pneumatized pterygoid
recess and vidian canal protrusion. These studies
state that the presence of pterygoid recess pneuma-
tization is an important pathway for access to the
central skull base by transnasal endoscopic ap-
proaches through the medial part of the posterior
maxillary wall. However, our study is the first to
report that the presence of pterygoid recess pneu-
matization might serve as an indicator of potential
candidates for transsphenoid vidian neurectomy.

The presence of pterygoid recess pneumatization
is responsible for creating a greater distance between
the lateral vidian canal and the medial aspect of the
foramen rotundum. Vescan et al." also reported a
larger distance to the foramen rotundum when there
is a greater degree of sphenoid pneumatization on
both sides. This distance is important in endonasal
approaches to the quadrangular space, a critical
anatomical area for neurosurgery. However, pneu-
matization of the pterygoid recess increases in pro-
portion to the protrusion or bulging of the sphenoid
surrounding structures and the bony dehiscence.
This may lead to an increased risk of damaging im-
portant neurovascular structures intraoperatively.'?
Thus, care must be taken when performing endo-
scopic sphenoid sinus surgery in patients with
pterygoid recess pneumatization.

On the other hand, we found that the relationship
between the vidian canal and pterygoid process, the
septum between the vidian canal and the vomerine
crest, and the distance from the vidian canal to the
vomerine crest were not affected by the presence of
pterygoid recess pneumatization. Most vidian canals
were located medial to the medial lamina of the
pterygoid process or on the same line, and there
were constant distances from the vidian canal to the
vomerine crest whether there was pterygoid recess
pneumatization or not. We infer that pterygoid
recess pneumatization might alter the position of
the vidian canal relative to the sphenoid corpus and
the distance to the foramen rotundum, but not the
distance to the vomerine crest during pneumatiza-
tion of sphenoid sinus development. In addition, the
septum between the vidian canal and the vomerine
crest was not associated with pterygoid recess
pneumatization. We must pay attention to the
presence of the septum, which makes it difficult to
approach the vidian canal transsphenoidally even
though pterygoid recess pneumatization exists.
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Conclusion

It is important for surgeons to interpret CT imaging
prior to sphenoid sinus surgery. Careful preopera-
tive planning is the first step in successful vidian
neurectomy. Analyzing the canal corpus type and
pneumatization of the pterygoid recess may play a
key role in providing objective data when choosing
an appropriate surgical approach to the vidian nerve.
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