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Background: We identified the vidian canal (VC) in a Turkish subpopulation on 
cone-beam computed tomography (CBCT) images and explored its anatomic 
relationships; the canal serves as an anatomic pathway during endonasal surgical 
approaches.
Materials and methods: Coronal and axial CBCT images of 100 patients  
(50 males and 50 females) were evaluated (slice thickness and interval, 0.5 mm). 
We measured the length of the VC length, extent of VC pneumatisation into the 
sphenoid sinus, position of the VC relative to the medial pterygopalatine plate 
(MPP), pterygopalatine fossa (PPF) depth, and VC-VC, VC-MPP, and VC-foramen 
rotundum (FR) distances, the angle between the posterior end of the middle 
turbinate and the lateral part of the VC anterior opening, and the angle between 
the VC and the palatovaginal canal.
Results: The mean VC length was 13.09 ± 2.07 and 13.01 ± 2.12 mm on the 
right and left sides, respectively. Relative to the MPP, the VC was located medially in 
54.5% of patients, on the same level in 36%, and laterally in 9.5%. Pneumatisation 
was of grade I in 24% of patients, grade II in 33%, grade III in 23.5%, and grade IV  
in 19.5%. The VC-FR and VC-MPP distances were significantly greater on the 
left side. The angle between the posterior end of the middle turbinate and the 
lateral part of the anterior VC opening was significantly greater on the right side. 
The VC-VC distance was significantly greater when the VC lay lateral to the MPP.
Conclusions: Anatomic characteristics of the VC on CBCT images unique to Turkish pop-
ulations should be kept in mind during surgery. (Folia Morphol 2020; 79, 2: 366–373)

Key words: endonasal approach, vidian canal, cone-beam computed 
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INTRODUCTION
A surgical endoscopic endonasal approach (EEA) 

is used to treat selected skull base lesions [16, 24, 25, 
44] and to control the symptoms of vasomotor rhini-
tis (clear rhinorrhoea and nasal congestion) via vidi-
an neurectomy, as described by Golding-Wood [17].  

EEA techniques are less invasive, and more rapid and 
direct, than conventional transantral and transpala-
tal techniques [29, 30, 37]. The vidian canal (VC) is  
a critical landmark for safe identification of the petrous 
internal carotid artery. The vidian nerve guides the 
surgeon to the lateral margin of the anterior genu 
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of the petrous internal carotid artery, at the level of 
the foramen lacerum [14, 26, 51]. Professor Vidius 
(working in the 16th century) described and named 
several anatomic structures including the vidian nerve, 
artery, and canal [50]. The VC runs anteriorly from the 
anterior border of the foramen lacerum, through the 
sphenoid sinus floor, to end in the pterygopalatine 
fossa (PPF). Nerves and vessels pass through the VC. 
The vidian nerve is formed by the greater superficial 
petrosal nerve (the branch of the facial nerve that con-
tains parasympathetic fibres) and the deep petrosal 
nerve from the carotid plexus, which contains sym-
pathetic fibres [45]. The nerve passes through the VC 
to synapse in the sphenopalatine (Meckel’s) ganglion. 
Postganglionic branches are distributed via branches 
of the maxillary nerve to the lacrimal gland, and the 
nasal and palatal mucosae [50]. The nerve transmits 
impulses to the nasal and palatine nerves [45]. 

Imaging plays a central role in the management 
of skull base diseases because clinical assessment of 
this region is often difficult or incomplete. Comput-
ed tomography (CT) is ideal for delineation of the 
bony anatomy and is often combined with magnetic 
resonance imaging [12]. It is essential to evaluate 
the relationship between the VC and surrounding 
structures of the sphenoid sinus via preoperative CT 
[55]. In the time since the introduction of cone-beam 
computed tomography (CBCT) for dentomaxillofacial 
imaging, several novel systems differing in terms of 
technical specifications and settings have become 
commercially available. CBCT is now commonly used 
before or during dental implantology, dentomaxillo-
facial surgery, image-guided surgical procedures, and 
orthodontic, periodontic, and endodontic procedures 
[27, 38]. Compared to CT systems, dental CBCT units 
are associated with less radiation, lower costs, shorter 
scan times, simpler imaging protocols using isotropic 
voxels, and high spatial resolution [18, 35, 46]. 

Here, we studied important anatomical landmarks 
of the VC on CBCT images. To the best of our knowl-
edge, preoperative mapping of the VC using CBCT 
has not been extensively explored. Operators can 
examine the surgical area to plan an ideal approach.

MATERIALS AND METHODS
CBCT images

This retrospective study was based on CBCT images 
of 200 VCs of 100 patients (50 males and 50 females) 
referred to our outpatient clinic in Ankara, Turkey. 
CBCT images were obtained using a Planmeca Promax 

3D Max (Planmeca Oy, Helsinki, Finland; field-of-view,  
230 × 160 mm). The raw data were reconstructed at 
an isotropic voxel size of 0.40 mm3 and a slice thickness 
and interval of 0.5 mm. Low-quality images that did 
not show bone borders clearly, those with artefacts, 
and those of insufficient magnification were excluded. 

CBCT evaluation

All evaluations were performed using inbuilt soft-
ware (Romexis ver. 3.7; Planmeca Oy, Helsinki, Finland) 
and a 21.3-inch flat-panel colour-active matrix TFT 
medical display (MultiSync MD215MG; NEC, Munich, 
Germany) with a resolution of 2,048 × 2,560 pixels at 
75 Hz, and a 0.17-mm dot pitch operating at 11.9 bits. 
Images were reconstructed and observed in the sagit-
tal, axial, and coronal planes. All measurements were 
made in a dimly lit room by a maxillofacial radiologist 
with 11 years of experience (MHK). The radiologist 
adjusted image brightness and contrast according to 
personal preference. Morphometric measurements 
were made on coronal and axial sections. On coronal 
sections, the VC-VC, VC-medial pterygopalatine plate 
(MPP), and VC-foramen rotundum (FR) distances were 
measured (Fig. 1). The pneumatisation pattern of the 
VC (into the sphenoid sinus) was evaluated according 
to Vescan et al. [51] (grade I: completely surrounded by 
bone; grade II: VC surrounded by air for 33% of the cir-
cumference; grade III: VC surrounded by air for 33–66% 
of the circumference; grade IV: VC almost completely 
surrounded by air) (Fig. 2). The VC position relative to 
the MPP was recorded as either medial, on the same 
line, or lateral (Fig. 3). The VC length, PPF depth, the 
angle between the posterior end of the middle turbi-
nate and the lateral part of the VC anterior opening, 
and the angle between the palatosphenoidal canal 
and the VC, were measured on axial sections (Fig. 4). 

Statistical analysis

All statistical analyses were performed using IBM 
SPSS software (ver. 20.0; SPSS Inc., Chicago, IL, USA). 
Descriptive statistics are presented as means ± standard 
deviations. The paired t-test was used to explore whether 
differences between sides and genders were significant 
(p ≤ 0.05). A one-way ANOVA test was used to compare 
continuous variables; the confidence level was set to 
95%. The post-hoc Tukey test was used to compare the 
groups when the ANOVA data were statistically signifi-
cant. A p-value < 0.05 was considered to reflect statisti-
cal significance. The Bonferroni adjustment was applied 
to control for type I error in all multiple comparisons.
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43.46 ± 18.67 years, respectively. The VC pneumatisa-
tion grades (into the sphenoid sinus) followed Vescan 
et al. [51]. Overall, 24% of the patients were grade I, 
33% were grade II, 23.5% were grade III, and 19.5% 
were grade IV. The VC was located medial to the MPP 
in 54.5% of images (n = 109), on the same level as 
the MPP in 36% (n = 72), and lateral to the MPP in 
9.5% (Fig. 2). Neither the proportion of pneumatisa-
tion nor the VC location relative to the MPP differed 
significantly by side or gender (both p > 0.05).

The mean VC length was 13.09 ± 2.07 mm on 
the right side and 13.01 ± 2.12 mm on the left side. 
The angle between the posterior end of the middle 
turbinate and the lateral part of the VC anterior open-
ing was significantly greater on the right; the VC-FR 
and VC-MPP distances were significantly greater on 
the left side (all p ≤ 0.05). The other measurements 
did not differ significantly by side (Table 1). All values 
were somewhat higher in males, except the angle be-
tween the posterior end of the middle turbinate and 
the lateral part of the VC anterior opening, but the 
differences were not statistically significant (Table 2).

The right PPF depth was significantly lower, and 
the VC-VC and VC-FR distances were significant-
ly greater, when the VC lay lateral to the MPP (all  
p ≤ 0.05). The angle between the posterior end of 
the middle turbinate and the lateral part of the VC 
anterior opening, and the VC-MPP distance, were 

Figure 4. A. The angle between the posterior end of the middle 
turbinate and the anterior opening of the vidian canal (VC) (blue 
arrow); the angle between palatovaginal canal and VC (red arrow); 
B. Measurement of the length of VC (red arrow) and the depth of 
pterygopalatine fossa (blue arrow).

Figure 1. Distances between vidian canal and surrounding  
structures on coronal plane.

Figure 2. The pneumatisation degree of vidian canal into the 
sphenoid sinus according to the Vescan et al. [51]; A. Grade I: 
completely surrounded by bone; B. Grade II: a canal surrounded by 
air for 1/3 of its circumference; C. Grade III: a canal surrounded by 
air for 1/3 to 2/3 of its circumference; D. Grade IV: almost entirely 
surrounded by air.

Figure 3. The position of the vidian canal relative to medial ptery-
gopalatine plate on coronal plane; A. Medial; B. Straight; C. Lateral.

RESULTS
We reviewed images of 200 VCs from 50 females 

and 50 males with a mean age of 48.53 ± 19.25 and 
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significantly greater on the left side when the VC lay 
lateral to the MPP (both p ≤ 0.05) (Table 3). 

On both sides, the VC-VC distance was longer in 
images exhibiting grade IV versus grade I pneumati-
sation; the VC-FR distance was longer in images ex-
hibiting grade III or IV pneumatisation versus grade I  
pneumatisation, and in images exhibiting grade IV 
versus grade II pneumatisation (all p ≤ 0.05) (Table 4).

DISCUSSION
The VC is a very important anatomical landmark in 

the EEA to treat skull base lesions and vasomotor rhinitis 
[16, 44, 24, 25]. In recent years, the EEA to the VC has 
been divided into two main types: intrasphenoidal (type I)  
and transnasal (type II) [20, 34]. The type I approach 
is associated with a shorter operating time and less 
bleeding, and is appropriate when the VC-VC and VC-FR  
distances are long and the lateral distance between  
the VC and the MPP is not large [48, 55]. The success 
rate of the type II approach increases significantly as the 
angle between the posterior end of the middle turbi-
nate and the lateral margin of the anterior opening of 
the VC decreases [33, 34, 48, 55]. Given the increasing 
popularity of accessing the VC via the EEA, it is impor-
tant to determine the relationships of the VC with other 
neurovascular structures; several radiological/anatomic 
studies have emphasized the importance of CT in terms 
of planning [1, 5, 13, 21, 28, 36, 41, 47, 51, 53]. In 
the present retrospective study, we used CBCT images 
to measure the VC and explore its relationships with 
surrounding anatomic structures. Dental CBCT units 
deliver low radiation doses; furthermore, the scan time 
is short, imaging is straightforward and the cost is low. 
We used isotropic voxels to identify VC configurations 
in the present study [18, 35, 46]. Kassam et al. [25] 
emphasized that the VC-FR distance was important for 
the EEA. The mean VC-FR distance ranged from 4 to  
8.5 mm in previous studies [6, 8, 19, 24, 55]. In the pres-
ent study, we found no significant gender difference in 
the mean VC-FR distance; among the entire cohort, the 
mean distance was 4.75 ± 2.26 and 4.39 ± 2.22 mm  
on the left and right sides, respectively. 

Mato et al. [36] emphasized that the length of the 
VC is an important determinant of the extent of bone 
drilling during surgery. In that study, the average VC 
length was 14.4 and 14.7 mm on the right and left sides, 
respectively. Other studies reported VC lengths of 10 to 
19 mm [2, 6, 10, 11, 15, 22, 36, 41, 49, 51, 52]. In the 
present study, the mean VC length was 13.09 ± 2.07 and 
13.01 ± 2.12 mm on the right and left sides, respectively, 
with no significant difference between the genders. 

During EEA, it is necessary to open the PPF to 
reach the anterior opening of the VC. We found 
that the mean PPF depth was 9.32 ± 1.96 and  
9.29 ± 1.81 mm on the right and left sides, respec-
tively, with no significant gender difference. The PPF 
depth ranged from 6.7 to 7.1 mm on both sides in 
previous studies [36, 51]. The PPF depth was greater 

Table 1. Descriptive statistics and the results of the measure-
ments for right and left sides; p-values belong to paired t-test 
(p ≤ 0.05)

Parameters Left Right P 

VC-VC 24.17 ± 2.84

VC-MPP 8.28 ± 2.77 7.86 ± 2.80 0.04*

VC-FR 4.75 ± 2.26 4,39 ± 2,22 0.03*

Length of vidian canal 13.01 ± 2.12 13.09 ± 2.07 > 0.05

Pterygopalatine fossa 
depth

9.29 ± 1.81 9.32 ± 1.96 > 0.05

Angle between  
palatosphenoid canal 
and vidian canal

66.12 ± 14.74 65.87 ± 14.30 > 0.05

Angle between posterior 
end of middle turbinate 
and lateral part of the 
vidian canal anterior 
opening

32.07 ± 8.2 34.94 ± 9.93 0.02*

*Significant difference; VC-VC — vidian canal-vidian canal; VC-MPP — vidian canal-medial 
pterygopalatine plate; VC-FR — vidian canal-foramen rotundum 

Table 2. The mean values for the parameters measured for 
each gender; p-values belong to paired t-test (p ≤ 0.05)

Parameters Females Males P

VC-VC (coronal plane) 23.56 ± 2.83 24.93 ± 2.80 > 0.05

Length of the vidian 
canal (axial plane)

12.80 ± 1.96 13.29 ± 2.17 > 0.05

Depth of pterygopalatine 
fossa (axial plane)

8.93 ± 1.87 9.67 ± 1.80 > 0.05

VC-FR (coronal plane) 4.24 ± 1.99 4.89 ± 2.41 > 0.05

VC-MPP (coronal plane) 7.85 ± 2.34 8.27 ± 3.13 > 0.05

Angle between the pos-
terior end of the middle 
turbinate and lateral part 
of the vidian canal anterior 
opening (axial plane)

34.21 ± 9.33 32.82 ± 9.04 > 0.05

Angle between palato-
sphenoid canal and  
vidian canal (axial plane)

64.63 ±14.15 67.43 ±14.68 > 0.05

VC-VC — vidian canal-vidian canal; VC-FR — vidian canal-foramen rotundum;  
VC-MPP — vidian canal-medial pterygopalatine plate
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in our study, reflecting differences among Japanese, 
other Caucasian and Turkish populations. 

During EEA, an unusually pronounced or hyper-
trophic turbinate may compromise operative success. 
Therefore, it is important to measure the angle between 
the posterior end of the middle turbinate and the an-
terior opening of the VC during surgical planning; Liu 
and Su [33] measured this angle on coronal CT images, 
as 30.2 ± 4.9 and 26.4 ± 9.1º in those for whom op-
erations were successful and 33.8 ± 4.8 and 44.3 ±  
± 8.1º in those for whom operations failed on the right 

and left sides, respectively. Açar et al. [2] reported an 
angle of 33.05 ± 7.71º in a Turkish subpopulation; we 
measured mean angles of 34.94 ± 9.93 and 32.07 ± 8.2º  
on the right and left sides, respectively; the angle on 
the right was significantly greater (p ≤ 0.05) and there 
was no significant gender difference in the angles. 

The palatovaginal canal is also a key anatomic 
landmark for intraoperative identification of the VC; 
a good knowledge of radiologic anatomy is essential 
to avoid misidentification of the palatovaginal canal 
as the VC [23, 43]. Several studies have measured 

Table 3. Multiple comparison of the measured parameters of the VC’s position relative to MPP; p-values belong to one-way ANOVA 
test (p < 0.05)

Morphometric measurements Position of VC relative to MPP Position of VC relative to MPP

Medial Straight Lateral

Angle between the posterior end of the middle 
turbinate and the lateral part of the VC anterior 
openings (coronal plane)

Right Medial 32.92 ± 10.91 0.088 1.00

Straight 0.088 37.58 ± 7.46 1.00

Lateral 1.00 1.00 35.54 ± 11.05

Left Medial 30.26 ± 7.38 0.040* 0.745

Straight 0.040* 34.63 ± 8.74 1.00

Lateral 0.745 1.00 33.81 ± 9.99

VC-MPP (coronal plane) Right Medial 7.92 ± 3.00 1.00 1.00

Straight 1.00 7.85 ± 2.61 1.00

Lateral 1.00 1.00 7.57 ± 2.69

Left Medial 8.90 ± 2.56 0.32* 1.00

Straight 0.32* 7.39 ± 2.87 0.638

Lateral 0.638 1.00 7.67 ± 2.87

PPF depth (axial plane) Right Medial 9.56 ± 1.75 1.00 0.029*

Straight 1.00 9.42 ± 2.25 0.064*

Lateral 0.029* 0.064* 7.88 ± 1.20

Left Medial 9.52 ± 1.87 0.995 0.203

Straight 0.995 9.15 ± 1.58 0.649

Lateral 0.203 0.649 8.27 ± 2.07

VC-FR (coronal plane) Right Medial 4.28 ± 2.18 1.00 0.004*

Straight 1.00 3.90 ± 1.74 0.001*

Lateral 0.004* 0.001* 6.57 ± 2.73

Left Medial 4.97 ± 2.24 0.838 1.00

Straight 0.838 4.43 ±2.01 1.00

Lateral 1.00 1.00 4.63 ± 3.42

VC-VC (coronal plane) Right Medial 23.55 ± 2.71 0.599 0.002*

Straight 0.599 24.31± 2.73 0.038*

Lateral 0.002* 0.038* 26.68 ± 2.63

Left Medial 23.97 ± 3.02 1.00 1.00

Straight 1.00 24.53 ± 2.67 1.00

Lateral 1.00 1.00 24.10 ± 2.42

*Significant differences; VC — vidian canal; MPP — medial pterygopalatine plate; VC-MPP — vidian canal-medial pterygopalatine plate; PPF — pterygopalatine fossa; VC-FR — vidian 
canal-foramen rotundum; VC-VC — vidian canal-vidian canal
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the distance between the VC and the palatovaginal 
canal, although to the best of our knowledge, only 
one measured the angle (48 ± 12.28º) [6, 43, 53, 55].  
In this study, the angles were 66.12 ± 14.74 and 
65.87 ± 14.30º on the left and right sides, respec-
tively, and did not differ by gender.

During EEA, the MPP usually needs to be drilled, so 
it is essential to determine the location of the VC rela-
tive to the MPP when planning surgery [51]. Yeh and 
Wu [55] evaluated the position of the VC relative to the 
MPP; in 98.1% of cases the VC was positioned medially 

or lay on the same line, and in 1.9% of cases it was 
positioned laterally. Mato et al. [36] found that, on 
the right side, the VC lay medial to the MPP in 90.9% 
of cases, while in 8.7% of cases it was on the same 
line, and in 0.4% of cases it lay lateral to the MPP; the 
respective values on the left side were 86.1%, 12.1%, 
and 1.7%. Our results are similar to those of previous 
studies except that the VC lay medial to the MPP in  
a higher proportion of cases. Yazar et al. [53] and 
Bahşi et al. [5] found that the VC often lay on the same 
line as the MPP in Turkish populations; differences in 
VC location among studies may reflect differences in 
population sizes and racial characteristics. 

In this study, the PPF depth on the right was lower, 
and the VC-FR and VC-VC distances were significantly 
greater, when the VC lay lateral to the MPP (p ≤ 0.05). 
The angle between the posterior end of the middle 
turbinate and the lateral VC anterior opening, and the 
VC-MPP distance, were significantly greater on the left 
side when the VC lay lateral to the MPP (p ≤ 0.05). The 
VC-FR distance was 4.75 ± 2.26 mm on the left side 
and 4.39 ± 2.22 mm on the right side; the distance 
was significantly greater on the left side (p ≤ 0.05).

The extent of pneumatisation is important during 
EEA. If pneumatisation is marked, less bone drilling is 
required. In addition, foreknowledge of the extent of 
pneumatisation reduces the likelihood of surgical inju-
ry to surrounding anatomical structures, such as the FR 
or anterior genu of the internal carotid artery [14, 49]. 
The extent of VC pneumatisation into the sphenoid 
sinus varies by VC type, as described in the literature. 
Yeh and Wu [55] categorised the VC as follows: type 1,  
within the sphenoid corpus; type 2, partially protrud-
ing into the sphenoid sinus; and type 3, stalked and 
protruding completely into the sphenoid sinus. Vescan 
et al. [51] developed the following system for grading 
pneumatisation by VC circumference: grade I, entirely 
surrounded by bone; grade II, surrounded by air over 
33% of the circumference; grade III, surrounded by 
air over 33–66% of the circumference; and grade IV, 
almost completely surrounded by air. We used this 
classification system because it is more detailed and 
simpler than other systems.

Although some authors [2, 5, 32, 52, 55] consider 
that a VC located near the pterygoid process and the 
fused sphenoid bone as type 1, others classified such 
cases as type 3 [3, 31, 39, 42, 54]. Chen and Xiao [10] 
classified the VC as A, B, or C. Bidarkotimath et al. [6], 
Omami et al. [40], and Yazar et al. [53] classified VC by 
location but not type. In our study, grade II VCs were 

Table 4. Multiple comparison of the measured distance (VC-FR 
and VC-VC) according to pneumatisation grades; p-values  
belong to one-way ANOVA test (p < 0.05)

Morphometric  
measurements

Pneumatisation degree

Grade  
I

Grade 
II

Grade 
III

Grade 
IV

VC-VC 
(coronal 
plane)

Right Grade I 23.13 
± 2.48

1.00 0.454 0.44*

Grade II 1.00 24.10 
± 2.79

1.00 0.593

Grade III 0.454 1.00 24.54 
± 3.13

1.00

Grade IV 0.44* 0.593 1.00 25.49 
± 2.68

Left Grade I 22.82 
± 2.34

0.553 0.788 0.006*

Grade II 0.553 24.07 
± 2.71

1.000 0.256

Grade III 0.788 1.000 24.07 
± 2.71

0.301

Grade IV 0.006* 0.256 0.301 24.07 
± 2.71

VC-FR 
(coronal 
plane)

Right Grade I 3.04  
± 1.39

0.298 0.001* 0.000*

Grade II 0.298 4.06  
± 2.15

0.228 0.004*

Grade III 0.001* 0.228 5.18 
±1.97

0.877

Grade IV 0.000* 0.004* 0.877 6.11  
± 2.33

Left Grade I 3.17  
± 1.25

0.190 0.002* 0.000*

Grade II 0.190 4.42  
± 2.25*

395 0.037*

Grade III 0.002* 395 5.45 ± 
2.20

1.000

Grade IV 0.000* 0.037 1.000 6.01  
± 2.18

*Significant differences; VC-VC — vidian canal-vidian canal; VC-FR — vidian canal- 
-foramen rotundum



372

Folia Morphol., 2020, Vol. 79, No. 2

the most common (33%), and grade IV were the least 
common (19.5%). Grades IV and I were least common 
on the right and left sides, respectively, in line with the 
results of other studies [36, 51]. Açar et al. [2] reported 
type 1 VC in 55.6% of cases, type 2 in 34.8%, and type 
3 in 9.6%. Bidarkotimath et al. [6], Yeh et al. [55], Chen 
and Xiao, [10] and Cankal et al. [9] reported type 1  
VC in 67%, 50.8%, 55%, and 54% of cases, type 2 
in 22%, 39.8%, 31%, and 36%, and type 3 in 11%, 
9.4%, 14%, and 10%, respectively. Al-Sheibani et al. [4]  
reported that type 1 and 2 VCs were more remote from 
surrounding anatomic structures. Bolger [7] empha-
sized that VC type 3 was associated with a greater risk 
of damage to adjacent structures. Vescan et al. [51]  
found that the mean VC-FR distance was greater when 
grade III or IV pneumatisation was evident on either 
the right or left side. We found that the VC-FR distance 
was greater in patients with pneumatisation grades of 
III or IV rather than grade I, and was greater on both 
sides in those with grade IV versus grade II pneuma-
tisation (p ≤ 0.05).

CONCLUSIONS
Although many studies have used CT to evaluate 

the VC and its anatomic relationships, we employed 
CBCT because it is associated with a low radiation 
dose that limits the negative effects of radiation. 
Randomised controlled studies comparing CT and 
CBCT images are required. We evaluated important 
morphometric features that can serve as anatomic 
landmarks. Our data will assist surgeons in obtaining 
preoperative measurements, and identifying the VC 
and its relationships with surrounding landmarks. This 
should reduce the incidence of neurovascular injuries 
and increase the success rates of surgical procedures.
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