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ABSTRACT

INTRODUCTION: The ossified interclinoid ligament (ICL) represents the connection between the anterior
and posterior clinoid processes of the sphenoid bone and is associated with several dentofacial
anomalies. Sella turcica is an important cephalometric landmark used in analysis as part of orthodontic
treatment. The aim of this study was to investigate the possible association between ossification of the ICL
and impaction of the upper canine/canines and to analyze the influence of age and gender to this
association.

PATIENTS AND METHODS: High-quality orthodontic images, lateral cephalograms and
orthopantomograms were selected. The study included 104 patients divided into two groups. The first
group consisted of 52 patients with impacted upper/upper canines (15 males and 37 females) and the
second group consisted of 52 patients without impaction (19 males and 33 females) as a control group.
Chi-square testand regression analysis were used to analyze collected data.

RESULTS: In the study group, 14 patients had an ossified ICL, while the control had 8. The results did not
show a significant difference. Test values for ligament, gender and age were 2.075, 0.010 and 0.093
respectively, which is below the critical value and statistically insignificant.

CONCLUSION: Based on the obtained data, the results of this study do not support a link between
ossification of the ICL and impaction of upper canine/canines. For future research, it is recommended to
use cone beam computed tomography images (CBCT) and expand the sample by including different
dental anomalies.

KEYWORDS: ossification of interclinoid ligament, sella turcica, impactions, dental anomalies.

Stomatoloski vjesnik 2023; 12 (1)



Puri¢ M., Redzepagic Vrazalica L., Tiro A.

Introduction

Dental anomalies occur as a result of numerous
factors, whether genetic, epigenetic or environ-
mental [1]. Numerous studies have been conducted
investigating the prevalence of various dental
anomalies, while only a few have dealt with the
correlation between dental anomalies and ossifi-
cation of the interclinoid ligament. Sella turcica (ST)
is an important cephalometric landmark used by
orthodontists for analysis as part of orthodontic
treatment [2]. It consists of the central pituitary
fossa, within which the pituitary gland is located and
two pairs of anterior and posterior clinoid processes.

Ossification of ligaments around ST can result in
the formation of bone bridges. The ossified inter-
clinoid ligament forms a so-called bone bridge or
bridging of the anterior and posterior extensions of
the sphenoid bone, representing a true bone connec-
tion between the mentioned extensions [3]. Such
ossification can be unilateral or bilateral and varies in
frequency. The ossified interclinoid ligament is rarely
represented in the human population. The frequency
of this formation in the literature ranges from 4-9%,
more often unilaterally than bilaterally. The degree of
ossification does not vary according to sex but shows
aweak positive correlation with age [4].

The easiest way to diagnose the interclinoid
ligament (ICL) is cephalometric radiography [5].
Prenatal and postnatal development of ST and the
pituitary gland are interconnected. The formation of
the pituitary gland should be completed before the
formation of ST. Therefore, pituitary anomalies can
modify the morphology of ST [6].

The anterior part of ST develops from neural crest
cells, which are not directly connected to the
notochord, while the posterior part develops from
paraxial mesoderm being dependent on the
notochord. Abnormalities of the anterior part can be
associated with anomalies of the frontonasal region,
while those in the posterior part seem to be related to
brain malformations. Development of facial
structures follows similar properties as ST with
significant role of neural crest cells and mesodermal
cells[7].

The definition of impacted teeth, proposed by
Thilander B. and Jakobsson S.0., is a tooth whose

eruption is significantly delayed and for which there
is clinical or radiographic evidence that further
eruption may not occur [8]. Impactions of upper
canines are 10-20 times more frequent than
impactions of lower canines, more common in
women than men with variable ratios of 2:1 or 3:1,
and more often unilateral than bilateral with a ratio of
5:1 [9]. Peck et al. reported a ratio of 3:1 palatal to
buccal impactions [10].

The frequency of canine impactions has signifi-
cantly increased in recent years as a result of greater
interest in scientific research. Considering some of
the most significant published articles on this sub-
ject, it has been found that the frequency of canine
impaction ranges from 0.97% to 7.1%. This increase
is likely due to both improvements in the socio-eco-
nomic level of the population allowing more frequent
examinations, and development of radiological
methods which further facilitate the production of
radiograms in a simpler and financially more
acceptable way, with lower doses of radiation [9].

The aim of this study is to check the presence of
ossified interclinoid ligament in patients with
impacted upper canines, compared to a control

group.
Patients and methods

A retrospective study was conducted after ob-
taining ethical approval from the Ethics Committee of
the Faculty of Dentistry at the University of Sarajevo.
Data on all patients were extracted from the database
of the Faculty of Dentistry at the University of
Sarajevo. Orthopantomograms (Figure 1, Figure 3)
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Figure 1: Orthopantomogram of a patient
with an impacted upper canine

Stomatoloski vjesnik 2023; 12 (1)



PRESENCE OF INTERCLINOID LIGAMENT IN PATIENTS WITH IMPACTED UPPER CANINES

Figure 2: Lateral cephalogram of the same patient with an
impacted upper canine with ossified interclinoid ligament

Figure 3: Orthopantomogram of a patient
without impacted upper canine

Figure 4: Lateral cephalogram of the same patient without impacted
upper canine and absence of ossified interclinoid ligament

and lateral cephalograms (Figure 2, Figure 4) were
included in the study. Radiographic images were
taken using the Orthophos SL 2D device.

The selection criteria were as follows:
e complete patientdocumentation
e radiographicimagesbefore treatment
e goodvisibility of structuresin allimages
e absenceofcraniofacialanomalies or syndromes
e absenceofsurgical treatments

e impaction of the upper/upper canines.

From all collected radiographic images, 52 images
with impaction and the same number without
impaction of the upper canine, aged 11-22 years,
were included in the study. The selected patients'
images were divided into two groups. The first group
represents the subject group (Figure 1, Figure 2),
while the second represents the control group
(Figure 3, Figure 4). They were then further divided
by sex (male and female) and age (11-16 years, 16-22
years) of the patient. All patient images were
analyzed by two orthodontists. Chi-square test and
regression analysis were used to analyze the
collected data.

Results

The results of our study did not show a
statistically significant relationship between ossified
ICL, diagnosed using lateral cephalo-grams, and the
impaction of the upper canine, nor any association
with age or gender of the examined patients
compared to the control group.

Table 1 - Interclionid ligament

Subject Control
Total
group group
Ligament YES 14 8 22
Ligament NO 38 44 82
Total 52 52 104

*Chi — Square statistics
Significance level: 0.05

Degrees of freedom: 1
Critical value: 3.841

The test value for Table 1 - Interclinoid ligament is
2.075.

This table compares the presence of the
interclinoid ligament in subject and control groups. It
shows that 14 people in the subject group and 8 in the
control group have the ligament, whereas 38 in the
subject group and 44 in the control group do not. A
Chi-square test found no significant difference
between the two groups, suggesting the presence of
the ligament is likely independent of the group
classification.
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Table 2 — Gender of a patients

Male Female Total
Ligament YES 7 15 22
Ligament NO 27 55 82
Total 34 70 104

Degrees of freedom: 1
Critical value: 3.841

*Chi — Square statistics
Significance level: 0.05

The test value for Table 2 - Gender of a patients is
0.010.

Table 2 displays data on the gender of patients and
their corresponding presence (YES) or absence (NO)
of an interclinoid ligament. Out of 104 patients, 34
are male and 70 are female. Among the patients with
aligament, 7 are male and 15 are female, while in the
group without a ligament, 27 are male and 55 are
female. A Chi-square test was performed to assess
whether there's a significant relationship between
gender and the presence of the interclinoid ligament.
The computed Chi-square value of 0.010, which is
less than the critical value of 3.841, indicates no
statistical significance. This means that the presence
or absence of the interclinoid ligament does not
significantly differ based on gender.

Table 3 — Age of a patients

11-16 y/o 16-22 y/o Total
Ligament YES 11 11 22
Ligament NO 38 44 82
Total 49 55 104

Degrees of freedom: 1
Critical value: 3.841

*Chi — Square statistics
Significance level: 0.05

The test value for Table 3 - Age of a patients is
0.093.

Table 3 presents data on the age of patients and
indicate the presence/absence of an interclinoid
ligament. Patients are categorized into two age
groups: 11-16 years old and 16-22 years old. Out of
the total 104 patients, 49 belong to the 11-16 age

group and 55 to the 16-22 age group. For each age
category, 11 patients have the ligament and the rest
do not. A Chi-square test was used to examine if
there's a significant relationship between age groups
and the presence of the interclinoid ligament. The
obtained Chi-square value is 0.093, which is below
the critical value of 3.841, demonstrating that the
difference is not statistically significant. This
suggests that the presence of the interclinoid
ligament does not significantly vary between the two
age groups.

Discussion

Anatomical and cephalometric evidence of
ossified ICL is usually reported as an unusual finding,
and its presence has been associated with various
entities, including syndromes, craniofacial, and
dental anomalies [11].

Studies conducted so far have led to different
conclusions about the frequency and association of
the ligament with other anomalies, such as canine
impaction [12].

Some studies advocate using ossified ICL as a
diagnostic marker, alerting clinicians to the potential
presence of other anomalies [13, 14, 15], while
others deny the relationship between ICL and canine
impaction [18, 11 ].The results of our study did not
confirm the relationship between ossified ICL and
canine impaction, and our findings are not in
correlation with the conducted 2D studies.

Divya et al. (2018) [3] investigated 39 patients
with impacted canines and 23 with hyperdontia,
while the control group consisted of 36 patients. A
connection and frequency of ossified ICL and
hyperdontia were confirmed compared to the control
group.

Ossification of the interclinoid ligaments can be
due to several factors. Primarily, we must rule out the
possibility of structure superimposition. Then, it may
be a malformation from prenatal life. It is assumed
that in the early stage of development, ICL is laid in
cartilage and then ossifies in early childhood.
According to this, the ossified ligament should be
considered a developmental anomaly.
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Ossification can also be a result of direct
development pattern of the sphenoid or
physiological activity of chemical compounds
involved in embryogenesis. During embryonic
development, neural crest cells migrate to the
frontonasal and maxillary areas, so ossification may
be associated with dental anomalies as they share a
common embryological developmental pathway
[16].

Leonardi et al. (2006) [13], compared lateral
cephalograms of 20 men and 14 women aged 8-16
years and found that the association between ICL
ossification and the presence of dental anomalies in
subjects was statistically significant.

Dadgar etal. (2020) [17], conducted a study on 46
patients with impacted canines and 46 patients with
normal canine eruption. The results showed that
canine impaction is positively associated with both
ponticulus posticus and ICL ossification.

ICL ossification can occur in different forms and
therefore ossification of the middle processes can be
misclassified as ossification of the anterior and
posterior clinoid processes in 2D studies, enlarging
the results in this way. Even a small error in
positioning the patient's head during imaging
(rotated or tilted) can be magnified on a lateral
cephalogram [].

Contrary to the mentioned studies, the results of
our study are in correlation with the study by Ortiz et
al. (2018) [], who first used CBCT in their research to
analyze the relationship between ossified
interclinoid ligament and impaction. CBCT images
from two groups were analyzed. The first group with
impacted canines included 38 patients diagnosed
with maxillary palatal canine impaction, while the
second control group consisted of 38 patients
without canine impaction. Although a difference was
found in whether it was unilateral or bilateral canine
impaction, the results were not statistically
significant.

The study by El Wak et al. (2018) [18] is also in
correlation with our results. It includes 60 patients
and evaluates the relationship between ossified ICL
and canine impaction, using lateral cephalograms
and CBCT scans, in which the connection between
ossification and impaction, as well as age, facial type
or skeletal class was not confirmed.

Sharing a common embryological origin and
genetic mutations may not justify the connection,
and these two conditions may appear independently
of each other. The etiology of impaction is not fully
clarified, but several factors have been identified as
possible etiology, such as the lack of root resorption
of deciduous teeth, abnormal eruption path,
supernumerary teeth, lack of space and genetics
among other factors [19].

Similarly, ossification of interclinoid ligaments
may be the result of physiological activities of
chemical compounds involved in embryogenesis and
bone formation [20].

Further studies are needed to clarify etiologies
and further investigate the connection. CBCT imaging
allows for accurate assessment of ICL ossification
and solves the problem of structure superimposition,
thereby avoiding false-positive findings. The
difficulty in distinguishing between true ossification
(fusion of anterior and posterior clinoid processes)
and pseudo-ossification (superimposition of
interclinoid ligaments) on 2D cephalograms is
considered alimitation [11].

To date, there is no standardized objective system
for classifying ICL ossification. Lang [] described the
presence of a central seam or fissure centrally located
in complete ossification, a feature that may or may
not be present. Ossenberg defined complete
ossification as fully joined bony projections and
incomplete as those containing the seam described
by Lang. Incomplete ossification by other
researchers is defined as bony projections extending
towards opposite clinoid processes with a gap in
between [[11].+

These ambiguities in categorization and
nomenclature make it difficult to accurately compare
studies.

Study limitations

Lateral cephalograms were used in the study,
which is essentially a two-dimensional
representation of a three-dimensional object, and as
such, it has its limitations. Therefore, CBCT scans
could provide more accurate data, but they are not
routinely indicated due to higher radiation exposure.
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Conclusion

After data processing, the study results do not
support the connection between ossification of the
interclinoid ligament and impaction of the upper
canines, and the obtained data are not statistically
significant. For future research, it is recommended to
include various dental anomalies with an expanded
sample.
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