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Abstract

Background. Cone beam computed tomography (CBCT) allows a detailed visualization of the anatomic
structures of the jaw. There have been presented variations of the anatomic structures between genders
after evaluating the structures in detail.

Objectives. The aim of this study was to investigate the anatomic variations of the jaws according to gen-
derand age in an effort to avoid complications during implant surgeries.

Material and methods. I this retrospective study, a total of 159 scans (87 of the maxilla, 72 of the mandible)
were evaluated in order to analyze the effect of age and gender on these anatomic variations.

Results. According to statistical analysis, gender affected the crestal dimensions above the mandibular canal
and sinus mucosal thickening. The mean value of the width of the mandibular canal, the distance between the
mandibular canal and the superior border of the mandible, the distance between the mandibular canal and
the inferior border of the mandible, the diameter of the mental foramen, the distance between the mental fo-
ramen and the inferior border of the mandible, and the distance between the lingual foramen and the inferior
border of the mandible were significantly greater in female patients than in male subjects (p < 0.001). How-
ever, sinus mucosal thickening and the diameter of the posterior superior alveolar artery (PSAA) were signifi-
cantly greater in males as compared to females (p < 0.001). While the confiquration of the nasopalatine canal
was funnel-shaped in female patients, this configuration was found to be cylinder-shaped in male subjects.
Ahigh prevalence of sinus septa (43.7%) and PSAA (87.4%) was detected in the scans.

Conclusions. When planning dental implants, radiographic examinations, alongside clinical examina-
tions, have become necessary to reduce the risk of implant surgery failure and complications. The (BCT
imaging is a valuable tool to determine the anatomic structures before carrying out any surgeries, inclu-
ding implant surgery. Gender affects anatomical variations and dimensions significantly, even when they
are not affected by age. Large population focused and multicenter studies may provide a better understan-
ding of the need to evaluate the anatomical structures in detail.
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Introduction

Edentulous patients live a life with some physical, emo-
tional and psychological complaints, such as decreased
chewing efficiency, decreased esthetic appearance and
decreased self-confidence. One possible solution to this
problem are teeth-supported fixed partial prostheses,
overdentures and dental implant-supported prostheses.!

Dental implant placement is a routine and predictable
technique, used to replace the missing teeth for esthetic,
phonetic and biomechanical reasons. Sufficient bone
quantity and quality are important for proper dental
implant placement and for long-term satisfactory treat-
ment outcome.? The alveolar ridge resorption and the
maxillary sinus expansion are the main limiting factors
that make reconstruction of the posterior maxilla more
difficult. Apart from that, compromised bone height and
width, as well as localization of the mental foramen and
the mandibular canal are the main disadvantageous fac-
tors in the reconstruction of the mandible. It is impor-
tant to know the anatomic features in these areas when
performing surgeries (e.g., dental implant, sinus lifting
procedures and bone augmentation).>* Data about the
anatomic structures and variations reduces the risk
of complications, such as bleeding of the posterior su-
perior alveolar artery (PSAA), sinus membrane perfora-
tion, neurosensory disturbance of the lower lip and chin,
and lingual plate perforation.2®

Dental implant site evaluation, oral and maxillofa-
cial trauma, and orthodontics are some of the most fre-
quent indications for cone beam computed tomography
(CBCT). Cone beam computed tomography uses a cone
or pyramid-shaped beam to obtain multiple projections
in only 1 rotation. The CBCT images allowed us to exam-
ine more precisely the location of the anatomic structures
and provided information about bone morphology and
sinus pathologies, which is of great importance for dental
implant planning.? Although a few studies have examined
the anatomic structures separately,>”8 full-mouth radio-
logical examinations have not been reported yet. Hence,
the aim of this study was to examine the anatomic struc-
tures and variations according to gender and age in order
to prevent complications, using the CBCT scans.

Material and methods

A total of 159 CBCT scans (87 maxillae and 72 mandi-
bles) from patients undergoing mandible and/or maxilla
hard tissue augmentation surgeries and/or implant thera-
py in the Department of Periodontology at the Hacettepe
University (Ankara, Turkey) were chosen for this retro-
spective clinical study. Only high-quality computerized
images, axial sections with 1-millimeter intervals were
included in the study, whereas low-quality images, such
as scattering, and inferior or superior level of window
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exposure, were excluded. The scans were evaluated by
1 calibrated investigator (T.G.). This retrospective study
was reviewed and approved by Non-Interventional Clini-
cal Research Ethics Board of the Hacettepe University
(GO 14/279 — May 9, 14, 2014).

Evaluation of the maxilla via the cone
beam computed tomography scans

Fifty-four patients were female and 33 were male.
The mean age was 51.9 +11.4 years. All 87 CBCT scans
were evaluated for the following items bilaterally: me-
siodistal and buccopalatinal dimensions of the maxillary
sinus; prevalence of sinus septa >2.5 mm,; localization
of sinus septa — anterior (mesial side of first molar),
middle (between mesial border of first molar and distal
border of second molar) and posterior (distal side of sec-
ond molar)?%; thickening of the Schneiderian membrane!?;
height and width of the posterior alveolar ridge; diameter
and location of PSAA - intraosseous (type 1), below the
membrane (type 2), on the outer cortex of the lateral sinus
wall (type 3)% diameter of the nasopalatine canal — crest-
al, medial, apical; length of the nasopalatine canal; and
canal morphology of the nasopalatine canal — cylindrical,
banana-like, hourglass-like, funnel-like.”

Evaluation of the mandible via the cone
beam computed tomography scans

Forty-two patients were female and 30 were male.
The mean age was 52.9 £10.7 years. All 72 CBCT scans
were evaluated bilaterally. The selected landmarks were
the following: vertical size of the mandibular canal; dis-
tance between the mandibular canal and the inferior bor-
der of the mandible; distance between the mandibular
canal and the crest; localization of the mental foramen —
mesial side of first premolar, between first premolar and
second premolar, distal side of second premolar; diameter
of the mental foramen; distance between the mental fo-
ramen and the inferior border of the mandible; distance
between the mental foramen and the crest; prevalence
of the anterior alveolar loop (aAL); size of the anterior
loop — anteroposterior and caudal; location of the lingual
foramen; diameter of the lingual foramen; vertical dis-
tance from the mandibular border; distance between the
lingual foramen and the crest; vascular type of the lingual
canal — mono, bifid and triple. They were measured ac-
cording to protocol.31!

Statistical analyses

All statistical data was processed using SPSS v. 11.5 soft-
ware for Windows (IBM, Chicago, USA). Using the Kol-
mogorov-Smirnov statistical analysis, it was determined
that intermittent and continuous numeric variables did/
did not present normal distribution. The homogeneity
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of variance was tested by the Levene test. The mean and
standard deviation were used for descriptive statistics in
the case of intermittent and continuous numeric vari-
ables. Categorical variables were shown as the number
of events and percentage.

Student’s t-test was used to calculate the average of in-
dependent pairs; for more than 2 independent groups,
one-way analysis of variance (ANOVA) was utilized.
If one-way ANOVA results were statistically significant,
the parameters causing the difference were determined
by using post hoc Tukey’s honest significant difference
(HSD) test. Categorical variables were calculated using
Pearson’s 2, likelihood ratio and Fischer’s exact tests. The
correlations between continuous and intermittent nu-
meric variables were investigated using Pearson’s correla-
tion test. The comments and assessments were based on
comparisons with a statistical significance of 0.05.

Results

Maxilla

No statistically significant difference was detected
between the mean age of 33 male and 54 female pa-
tients (p = 0.202) (Table 1). The presence of posteri-
or teeth did not differ significantly according to gen-
der (p = 0.396). Similar results were observed for the
presence of sinus septa in male subjects compared
with female subjects (p = 0.110). In presenting sinus
septa subjects, the location of sinus septa did not dif-
fer significantly according to gender (p = 0.828). Sinus
membrane thickening in male patients was observed
more often than in female patients (p = 0.008). How-
ever, there was no significant difference between the
types of sinus membrane thickening in both genders
(p = 0.174). The presence of PSAA was not significant-
ly different between genders (p = 0.195). In presenting
PSAA subjects, the localization of PSAA was similar
in genders (p = 0.416). In male subjects, the diameters
of PSAA were mostly wider than 1 mm. However, they
were 1 mm in female subjects (p = 0.035).

The canal morphology of the nasopalatine canal dif-
fered between genders significantly (p = 0.043). A cylin-
drical canal shape (60.6%) was the most prevalent shape
in male subjects, whereas a funnel-like shape (46.3%) was
the most prevalent in female patients. The mesiodistal
and buccopalatinal dimensions of the sinus, the height
and width of the posterior alveolar ridge, the diameter
of the nasopalatine canal (apical), and the length of the
nasopalatine canal were not significantly different in gen-
ders (p > 0.05). Although the diameter of the nasopalatine
canal (middle: p = 0.003; crestal: p = 0.009) was signifi-
cantly wider in male patients than in female patients, no
significant correlation between age and the radiological
measurements were observed (p > 0.05).
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Table 1. Demographic and clinical parameters of patients according to

gender with regard to the maxilla
Parameters el FETE =S -value
(n=33) | (n=54) |P

Age [years] 539+103 50.7£119 0.202

ety i
none 12 (36.4) 15(27.8)
several 19 (57.6) 31 (574)
dentate 2(6.1) 8(14.8)

Presence of septa 18 (54.5) 20(37.0) 0.110

Localization of septa 0.828
anterior 1(5.6) 2(10.0)
middle 14 (77.8) 14 (70.0)
posterior 3(16.7) 4(20.0)

Sinus membrane thickening 31(93.9) 38(704) 0.008*

glarfwsgrf?;:r?e thickening 0174
flat 8(25.8) 19 (50.0)
hemispheric 10 (32.3) 9(23.7)
mucosal-like 7(22.6) 7(184)
mixed 6(19.4) 3(7.9)

Visualization of PSAA 1(93.9) 45(83.3) 0.195

Localization of PSAA 0416
below the membrane 12 (38.7) 23(51.1)
intraosseous 15 (48.4) 15(33.3)

Width of PSAA 0.035*
<I'mm 9(29.0) 21 (46.7)

T mm 9(29.0) 17 (37.8)
>1mm 13(41.9) 7(15.6)

g? :file r:airggjlaigwi canal 00437
cylindrical 20 (60.6) 20 (37.0)
banana-like 1(3.0) =
hourglass-like 5(15.2) 9(16.7)
funnel-like 7(21.2) 25 (46.3)

Data presented as mean = standard deviation (SD) or as number (percentage).
PSAA — posterior superior alveolar artery; * statistically significant (p < 0.05).

With regard to the mean value of age, male and female
subjects edentulous in the posterior regions were expect-
edly older than dentate men and women (p = 0.019). The
presence of sinus septa (p = 0.061) and the location of si-
nus septa (p = 0.946) did not differ significantly for the
mean value of age. The mean value of age was found simi-
lar between the presence and absence of sinus membrane
thickening (p = 0.446). Furthermore, there was no sig-
nificant difference between the types of sinus membrane
thickening for the mean value of age (p = 0.303). No sig-
nificant difference for the mean value of age was observed
between the presence and absence of PSAA (p = 0.605).
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The localization of PSAA (p = 0.428) and the diameter
of PSAA (p = 0.065) did not differ significantly for the
mean value of age. The canal morphology of the nasopal-
atine canal did not differ significantly for the mean value
of age (p = 0.419).

The average buccopalatinal dimensions of the sinus
between the groups were similar with regard to the pres-
ence of posterior teeth. The mean value of mesiodistal di-
mensions of the sinus was similar (p = 0.713). There was
no statistically significant difference between the groups
in terms of sinus membrane thickening (p = 0.346).
However, the classification of membrane thickening, in
the groups where sinus membrane thickening was de-
tected, showed a statistically significant difference de-
pending on the presence of posterior teeth (p = 0.029).
Compared with posterior edentulous jaws, flat sinus
membrane thickening was found statically significantly
frequently (p = 0.049), whereas semi-aspherical sinus
membrane thickening was observed rarely (p = 0.035)
(Table 2).

Mandible

No statistically significant difference was detected be-
tween the mean age of 30 male and 42 female patients
(p = 0.317) (Table 3). The distribution of the presence
of posterior teeth did not differ significantly according
to gender (p = 0.798). The mental foramen localization
in terms of gender distribution was statistically similar
(p = 1.000). There was no statistically significant differ-
ence between men and women in relation to the loop
presence (p = 0.265). There was no statistically signifi-
cant gender difference in terms of the presence of the
lingual foramen groups (p = 0.643). The lingual fora-
men localizations, in the cases determined by the dis-
tribution of men and women, were statistically similar
(p = 0.679). There was no statistically significant differ-
ence in terms of the lingual canal branching between
genders (p = 0.606). The distribution of the lingual fo-
ramen width was statistically similar between men and
women (p = 0.701).

Table 3. Demographic and clinical parameters of patients according to
gender with regard to the mandible

Parameters Males PEMSIES p-value
(n=30) (n=42)
Age [years] 544495 518=+115 0317
ey e
none 11 (36.7) 13(31.0)
several 17 (56.7) 27 (64.3)
dentate 2(6.7) 2 (4.8)
E)(f)iﬁ‘elzr?e?]:al foremen 1.000
ond socond premor oz ol
distal side of second premolar 4(13.3) 6(14.3)
Prevalence of aAL 5(16.7) 3(7.1) 0.265
Visualization of the lingual foramen 27 (90.0) 40 (95.2) 0.643
Localization of the lingual foramen 0679
middle 24 (88.9) 37(92.5)
lateral sides 3(11.1) 3(7.5)
Vascular type of the lingual canal 0.606
mono 14 (51.9) 21(52.5)
bifid 9(333) 16 (40.0)
triple 4(14.8) 3(7.5)
Diameter of the lingual foramen 0.701
<1 mm 17(630)  27(67.5)
>1 mm 10 (37.0) 13(32.5)

Data presented as mean + standard deviation (SD) or as number (percentage).
PSAA — posterior superior alveolar artery; aAL — anterior alveolar loop;
* statistically significant (p < 0.05).

The mean value of the width of the mandibular canal,
the distance between the mandibular canal and the crest,
the distance between the mandibular canal and the infe-
rior border of the mandible, the diameter of the mental
foramen, the distance between the mental foramen and
the inferior border of the mandible, and the distance be-
tween the lingual foramen and the inferior border of the
mandible measurements were significantly higher in male

Table 2. Clinical measurements of cases according to gender with regard to the maxilla

Clinical measurements

N
33

Buccopalatinal dimensions of the sinus [mm] 12.51
Mesiodistal dimensions of the sinus [mm] 33 18.02
Height of the posterior alveolar ridge [mm] 33 8.02
Width of the posterior alveolar ridge [mm] 33 776
Diameter of the nasopalatine canal (apical) [mm] 33 253
Diameter of the nasopalatine canal (middle) [mm] 33 227
Diameter of the nasopalatine canal (crestal) [mm] 33 3.23
Length of the nasopalatine canal [mm] 33 11.35

Females

212 54 12.69 1.90 0671
2.87 54 17.55 2.52 0427
331 54 961 384 0.051
2.22 54 7.51 1.97 0.588
1.19 54 1.86 1.11 0.009*
1.03 54 1.64 0.86 0.003*
1.04 54 351 161 0372
2.96 54 10.83 2.22 0.358

SD - standard deviation; * statistically significant (p < 0.05).
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subjects than in females (p < 0.05). However, the distance
between the mental foramen and the crest, and the mean
value of the distance between the lingual foramen and the
inferior border of the mandible were statistically similar
(p > 0.05). Statistical comparisons of the anteroposterior
and caudal length of the loop could not be made due to an
insufficient number of evaluations. There was no statisti-
cally significant correlation between age and all the clini-
cal measurements in all cases (p > 0.05). The mean age
of patients edentulous in the posterior region was higher
than in the case of dentate patients. Hence, the presence
of posterior teeth in relation to age indicates significant
differences (p = 0.012). There was no statistically signifi-
cant difference in the mean age in relation to the mental
foramen localization (p = 0.208). No statistical difference
was observed between the mean age of subgroups de-
pending on the presence/absence of aAL (p = 0.796).

The difference between the mean age of subjects based
on the visualized/non-visualized lingual foramen was not
significant (p = 0.678). In subjects presenting the lingual
foramen, there was no statistically significant difference
between the groups in terms of the lingual foramen local-
ization (p = 0.790). There was no statistically significant
difference in terms of the lingual canal branching with
regard to the mean age of groups (p = 0.927). The width
of the lingual foramen did not differ significantly for the
mean value of age (p = 0.400). The mean value of distance
between the lingual foramen and the crest of dentate
patients was significantly greater than in edentulous pa-
tients (p < 0.001). According to the presence of posterior
teeth, the mean value of the distance between the lingual
foramen and the inferior border of the mandible was sta-
tistically similar (p = 0.388) (Table 4).

Discussion

Having knowledge about the anatomic features in sur-
gical areas while performing surgeries is important for
treatment success.>* Data about the anatomic structures
and variations reduces the risk of such complications
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as neurosensory disturbance, lingual plate perforation,
etc.2® Cone beam computed tomography is preferred for
dental implant site evaluation.!? Cone beam computed
tomography uses a cone or pyramid-shaped beam to ob-
tain multiple projections in only a single 360° rotation. In
this study, the CBCT scans from the upper and lower jaws
were examined. Using all the data and calculated rates
of anatomic variations, comparisons based on gender
and correlation analysis between age and the measure-
ments were performed. For maxillary evaluation studies,
the percentage of membrane thickening was 79.3% and
membrane thickening in men had a significantly higher
incidence than in females. There was no significant corre-
lation between membrane thickening and age. Membrane
thickening was most often classified as a flat-shaped
thickening (39.1%), and when membrane thickening was
evaluated in terms of gender classification, there was no
significant difference between the groups. Schneider et al.
reported that the membrane thickening ratio was 64.49%
and flat-shaped thickening was observed in 45.65% of the
subjects.!3 In the same study, there was no significant cor-
relation between membrane thickening and age, and it
was reported that the presence of membrane thickening
was greater in male subjects.!® Bornstein et al. reported
that the presence of teeth with apical sinus pathology in-
creases the presence of membrane thickening and the risk
of sinusitis.!* In our study, membrane thickening rates in
both genders were similar to those reported in the litera-
ture. Furthermore, the ratio of detecting membrane thick-
ening in male subjects was higher than in females.

The presence of sinus septa in this study was calculated
at 43.7% in all subjects, and sinus septa in the central re-
gion (between distal sides of second premolar and second
molar) was observed in 73.7% of patients. No relation was
found between the presence of sinus septa and gender
and/or age. Underwood reported that the presence and
location of sinus septa were most often observed (66.7%)
in the posterior region (distal side of tooth number 7).1°
Kim et al. stated that the presence of sinus septa was
reported in 38% of the patients and the location of sep-
ta was most often observed in the central region.!® The

Table 4. Clinical measurements of cases according to gender with regard to the mandible

Females
Clinical measurements ““
Vertical size of the mandibular canal [mm] 30 271 0.52 42 234 050 0.003*
Distance between the mandibular canal and the crest [mm] 30 1246 317 42 10.69 3.67 0.037*%
Distance between the mandibular canal and the inferior border of the mandible [mm] 30 805 151 42 7.1 1.14 0.004*
Diameter of the mental foramen [mm] 30 3.27 0.78 42 2.87 0.64 0.022*%
Distance between the mental foramen and the crest [mm] 30 985 308 42 860 343 0.117
Distance between the mental foramen and the inferior border of mandible [mm] 30 12.13 2.01 42 10.87 1.71 0.005*
Distance between the lingual foramen and the crest [mm] 27 1470 481 40 12.54 389 0.046*
Distance between the lingual foramen and the mandibular border [mm] 27 12.31 337 40 1093 344 0.106

SD - standard deviation; * statistically significant (p < 0.05).
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literature about the presence and localization of sinus
septa presents various results. The presence of septa has
not been associated with age and gender, as in our study.
Although the relation between the status of dentation and
septa prevalence was not evaluated in the present study,
the literature reveals that the presence of sinus septa is
detected more frequently in totally edentulous subjects
rather than in dentate subjects.’

The presence of PSAA was found in 87.4% of subjects.
The posterior superior alveolar artery was often observed
in the inner surface of the lateral wall of the sinus (46.1%).
In addition, the width of PSAA was <1 mm with a ratio
of 39.5%. Age and gender did not have a significant effect
on the PSAA presence. The width of PSAA was greater
in male subjects than in females. Giincii et al. reported
that the visualization of PSAA was 64.5% in 242 CBCT
scans however, Mardinger et al. reported 55%.!7 The lat-
ter authors reported a significant positive correlation be-
tween age and the width of PSAA, and found no relation
between gender and the width of PSAA.Y Guincii et al.
noted that age did not have a significant effect on the visu-
alization of PSAA and reported that there was a positive
correlation between age and the PSAA width.?

A cylindrical canal shape was often observed in the
present study (46%). A cylindrical canal shape was the
most prevalent in male patients (60.6%), whereas a fun-
nel-like canal was identified mostly in females (46.3%).
No correlation between age and the shape of the naso-
palatine canal was found. The mean value of the length
of the nasopalatine canal was 11.03 +£2.52 mm. It was con-
cluded that age and gender had no effect on the length
of the nasopalatine canal. The mean values of the diam-
eter of the nasopalatine canal were 2.11 +1.18 mm (api-
cal), 1.88 +£0.97 mm (middle) and 3.4 +1.42 mm (crestal).
There was no correlation between age and the diameter
of the nasopalatine canal, whereas it was noted that gen-
der affects the diameter of the nasopalatine canal. The
diameter of the nasopalatine canal was greater in male
subjects than in females in apical and middle regions.
Toztim et al. reported that a cylindrical canal shape
was the most prevalent canal morphology in both gen-
ders.” Bornstein et al. determined the mean value of the
length of the nasopalatine canal as 10.99 mm,'® whereas
Toziim et al. noted 10.86 mm.” These results are simi-
lar to those of our study. They also measured the mean
value of the apical region of the nasopalatine canal as
2.76 +1.4 mm and the mean value of the crestal region
of the nasopalatine canal was 2.93 +1.01 mm. However,
they reported that age and gender had no effect on these
measurements, which is in line with the present study.
According to these papers, the anatomic structures
should be measured carefully by using the CBCT scans
when planning implant surgery.’

The height of the residual alveolar ridge of the poste-
rior maxilla is important for implant planning and ad-
vanced surgery (internal sinus lifting or lateral approach
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technique). In this study, measurements were taken from
the first premolar and the first and second molar regions,
respectively. The average of these measurements was
9.01 +3.71 mm. There was no difference between male
and female subjects. Shanbhag et al. calculated the aver-
age value of the height of the residual alveolar ridge of the
posterior maxilla as 6.39 +3.52 mm. A negative correlation
was found between age and the height of the residual al-
veolar ridge, in accordance with the results of our study."’

In the present study, the localization of the mental fo-
ramen was observed between the first and second pre-
molar regions in 86.1%. Age and gender did not affect
the localization of the mental foramen as expected. Von
Arx et al. and Kalender et al. found that the localization
of the mental foramen between the first and second pre-
molar region was higher than in other regions, i.e., 56%
and 59.8%, respectively.!?* Kalender et al. reported that
gender did not have any effect on the localization of the
mental foramen, which is in line with the results of the
present study.?’ In this study, the average diameter of the
mental foramen was 3.04 +0.73 mm and was significantly
greater in male than in female subjects. Von Arx et al.
and Kalender et al. measured the mean value of the di-
ameter of the mental foramen with the results of 3.1 and
3.55 mm, respectively.!® They both reported that the
diameter of the mental foramen was greater in males than
in females, which is in line with the results of the present
study.!»?° The mean values of the distance between the
mental foramen and the inferior border of the mandible,
and the distance between the mental foramen and the
crest were 11.4 £+1.93 mm and 9.12 +3.32 mm, respec-
tively. No correlation was found between these measure-
ments and age. The distance between the mental fora-
men and the inferior border of the mandible was smaller
in female subjects than in male subjects. Haktanir et al.
reported that gender was not correlated with the distance
between the mental foramen and the inferior border
of the mandible.?! However, Kalender et al. reported that
gender had an effect on the distance between the mental
foramen and the inferior border of the mandible, which
is in line with the results of this study.?

The presence of aAL was 11.1% in this study. Age and
gender did not affect the presence of aAL. The anterior
length and caudal height of aAL were 5.34 +1.13 mm
and 7.16 +4.11 mm, respectively. In the literature, vari-
ous data about the presence of aAL has been found. In
cadaver studies, the presence of aAL was found to be
between 0 and 88%.2> In the CT scans, the presence
of aAL was found to be 7-83%,%>?* although the pres-
ence of aAL was determined to be 48—84% in the CBCT
scans.?*?> In the literature, the results of papers on the
aAL size have shown variability. The size of aAL was
1.5-5 mm in cadaver studies.?® In addition, the size
of aAL was 2.09-5.3 mm in the CT scans and the maxi-
mum size of aAL was determined as 5.7 mm.?” In the
CBCT scans, the size of aAL was between 0.89 mm and
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3.54 mm, and the maximum size of aAL was 5.7 mm.!!
These various measurements in the literature might be
the result of different measurement techniques and dif-
ferent reference points; therefore, the results of the pres-
ent study must be evaluated accurately.

In the present study, the lingual foramen was detected
in 93.1% of the CBCT scans. The most prevalent vascu-
lar type of the lingual canal was monovascular, in 52.2%
of the cases. The mean value of the distance between
the lingual foramen and the crest was 13.41 +4.38 mm.
Yildirim et al. measured the distance between the lingual
foramen and the crest, and their result was different from
that of the present study.® This might be the result of dif-
ferent measurement techniques and anatomic variations
of the population. Detecting the lingual canal by using
3-dimensional (3D) imaging techniques should be essen-
tial during implant planning. In this study, the diameter
of the lingual foramen classified 2 groups as <1 mm and
>1 mm. The diameter of the lingual foramen <1 mm was
found in 65.7% of subjects. Age and gender did not have
an effect on the diameter of the lingual foramen. Yildirim
et al. reported that the diameter of the lingual foreman
<1 mm was found in 75.6% of the patients.’

In the present study, the mean value of the vertical size
of the mandibular canal was 2.49 +0.54 mm. The aver-
age distance between the mandibular canal and the crest
was 11.43 +£3.55 mm. The mean value of the distance be-
tween the mandibular canal and the inferior border of the
mandible was 7.5 £1.38 mm. These measurements were
greater in male subjects than in females. In dentate sub-
jects, the distance between the mandibular canal and the
crest was greater than in edentulous subjects.

Hsu et al. found that the mean value of the vertical size
of the mandibular canal was 2.16 +0.44 mm,? whereas
Al-Siweedi et al. calculated it as 2.27 +0.39 mm,*
Levine et al. reported that the average distance between
the mandibular canal and the crest was 13.18 mm +3.7.%
Kilic et al. reported that the mean value of the distance
between the mandibular canal and the inferior border
of the mandible was 10.09 +3.69 mm.* These various
results might be explained by different measurement
techniques and different reference points. 3-dimensional
imaging techniques should be preferred to reduce the
risk of complications, such as neurosensory disturbance,
before implant surgeries are carried out in the posterior
mandible region.

Conclusions

When planning dental implants, carrying out radio-
graphic examinations, alongside clinical examinations,
has become necessary to reduce the risk of implant sur-
gery failure and complications. The CBCT imaging is
a valuable tool to determine the anatomic structures
before any surgery, including implant surgery. Gender
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affects anatomical variations and dimensions significantly,
although they are not affected by age. Dimensions of the
anatomic structures (i.e., diameter of PSAA, diameter
of the nasopalatine canal, dimensions of the mandibular)
were found to be greater in male subjects. In addition,
a cylindrical canal shape is most frequently found in
male subjects, whereas females tend to have a funnel-like
shape. Large population focused and multicenter studies
may provide a better understanding of the need to evalu-
ate the anatomical structures in detail.
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