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ABSTRACT

Retrospective analysis of the incidence of intracranial
physiological calcifications with cone beam computed
tomography

Background: The purpose of the present study was to evaluate the
incidence of physiologic intracranial calcifications detected in cone
beam computed tomography (CBCT) images of in a group Turkish
Cypriot population.

Methods: The CBCT scans of the full head of 100 patients that met
our ascertainment criteria were evaluated retrospectively for the
presence of physiological intracranial calcifications.

Results: Intracranial calcification was found in 71 cases of 100
patients. The most common site of calcification was habenular with
48% followed by %14 caroticoclinoid ligament, 13% interclinoid
ligament and 8% choroid plexus. In our study, petroclinoid ligament
calcification was not observed at all.

Conclusion: CBCT is widely used in many scientific investigations
and anatomical studies. Intracranial physiological calcification are
frequent incidental findings of CBCT scans.
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intrakraniyal fizyolojik kalsifikasyonlarin gériilme oranlarinin
konik iginh bilgisayarl tomografi ile retrospektif olarak
incelenmesi

Amag¢: Bu calismanin amaci, bir grup Kibnsh Turk
populasyonunda konik iginli  bilgisayarli tomografi (KIBT)
gérintulerinde tespit edilen fizyolojik intrakranial kalsifikasyon
insidansini degerlendirmektir.

Gere¢ ve Yontemler: Tarama kriterlerimizi karsilayan 100
hastanin KIBT géruntuleri, fizyolojik intrakranial kalsifikasyonlarin
degerlendiriimesi igin retrospektif olarak incelenmistir.

Bulgular: 100 hastanin 71’inde intrakraniyal Kkalsifikasyonlar
gbzlemlenmistir. En sik kalsifikasyon sahasi % 48 ile habenula ve
onu takiben % 13 interklinoid ligament, % 14 karotikoklinoid
ligament, % 8 ile de koroid pleksus bulunmustur. Calismamizda
petroclinoid ligament kalsifikasyonu hi¢ gézlemlenmemigtir.

Sonugc: KIBT bilimsel arastirmalarda ve anatomi calismalarinda
siklikla kullaniimaya baslanmistir. KIBT ile rastlantisal fizyolojik
intrakranial kalsifikasyonlarin gérintilenmesi yaygindir.

ANAHTAR KELIMELER

KIBT, intrakraniyal kalsifikasyonlar, petroklinoid ligament,
habenula

INTRODUCTION

Intracranial calcification can be either physiological or pathological. Physiological intracranial calcifications are not

accompanied by diseases and do not have any pathological causes.'The most common sites for intracranial

physiological calcifications are the pineal gland, habenula, choroid plexus, falx and the basal ganglia as well as the

vessel walls.? Various imaging techniques can be used to diagnose intracranial calcifications but over the last

decade cone beam computed tomography (CBCT) has become one of the most preferable imaging system for

assessing anatomical patterns of the head and neck area. CBCT offers high diagnostic value images with short

scanning time and reduced radiation dose.®*
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The habenula is a pair of small nuclei which is anatomically related with epithalamus and pineal gland.® Physiological

habenular calcifications was in the third place after the pineal gland and the choroid plexus calcifications by 20.1%.8

The areas where the dura is thicker tend to calcify frequently like the falx and the petroclinoid ligaments.” The
petroclinoid ligaments are folds of the dura mater that extends between the anterior and the posterior clinoid
processes and the petrosal part of the temporal bone.” The clinoid processes, which are attachment sites for the
dura mater, are located on the sphenoid bone. Anterior and the posterior clinoid processes are connected to each
other with interclinoid ligament (ICL). The medial and the anterior clinoid processes are connected to each other
with caroticoclinoid ligament. These ligaments can sometimes get ossified. Although ossification of ICL is
underestimated, it has been shown in the cadaveric studies that the presence of ossified ICL
makes the removal of the anterior clinoid process more difficult and increases the risks especially in the presence
of an aneurysm.®® Ossification of CCL can also be linked to clinical problems such as internal carotid artery

compressions.™

The aim of this study is to evaluate the incidence of the habenula, choroid plexus and PCL calcification, ICL, and

CCL ligament ossification in a group of Turkish Cypriot population by CBCT data.

MATERIAL AND METHODS

The study protocol was carried out in accordance with the principles outlined in the Declaration of Helsinki and the
ethical approval was given by the Local Ethics Committee of the Scientific Researches Evaluation of Near East
University (YDU/2018/64-701). In our study, cone beam computed tomography data of patients who applied to Oral,
Dental and Maxillofacial Radiology clinic for various reasons were used retrospectively and full head CBCT images
were included in the study. Data of 100 patients (51 female and 49 male) were analyzed by NewTom 3G (Quantitative
Radiology s.r.l., Verona, Italy). The overall mean age for female patient was 36.96 (17-73 years), and for male it was
42.24 (15-74 years).

In our clinic, all CBCT scans were performed according to a standardized scanning protocol, while the patient is in
a horizontal position and stationery. The investigations were performed on axial, sagittal and coronal sections
according to the intracranial physiological calcification sites. Choroid plexus, habenular commissure calcifications

and interclinoid, caroticoclinoid and petroclinoid ligament calcifications were evaluated.

All evaluations were performed independently by 2 observers, 1 dentomaxillofacial radiologists with 6 years and 1

research assistant in the Department of Anatomy with 4 years’ experience respectively.

RESULTS

As a result of the evaluation of 100 CBCT images, 71 (71%) of the patients were identified with intracranial
physiological calcification and ossification with no pathological calcification. Among these patients, 42 (59.2%) of
them were male and 29 (40.8%) were female. The percentage of calcification and ossification was 85.7% in males,
and 56.9% in females. The relationship between observation of calcifications and gender was found to be significant
with p=0.001.
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The most commonly observed type of calcification and ossification was found to be habenular calcification with 48%
within all evaluations (Figure 1). Table 1 represents the distribution of habenular calcifications based on gender,
which was found significant based on the conducted Chi-square test of independence with p=0.028. We found
choroid plexus calcification in 8 patients and mostly recorded bilaterally. Habenular and choroid plexus calcification

seen together in 6 patients.

Figure 1. Axial cone beam computed tomography images of habenular calcification (black arrow)

Table 1. Distribution of habenular calcifications based on gender

Frequency Percentage p-value
Female 19 40% 0.028
Male 29 60% 0.028
Total 48

In Table 2; distributions of right, left, bilateral, and unilateral calcifications of other regions are shown. PCL
calcifications was not observed in our sturdy. We found CCL calcifications in 14 patients (9 of them in the male and
5 of them in the female) and more frequently on the right side. ICL calcification was found in 13 patients (8 of them

in the female and 5 of them in the male) of which 7 were bilateral and 6 were unilateral (Figure 2).
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Figure 2. Axial cone beam computed tomography images of interclinoid ligament calcification (black symbol)

Table 2. Distribution of intracranial calcifications

Choroid Plexus PCL ICL CCL
Right 8 0 10 14
Left 7 0 10 8
Bilateral 7 0 7
Unilateral 1 0 6
Total 8 0 13 14
DISCUSSION

The existence of intracranial physiological calcifications and ossifications may cause clinical problems depending
on the location of the calcification/ossification and the neighboring structures.'" A study conducted by Kwak et al.*
assessed the physiological intracranial calcifications with CT found 67.7% prevalence of intracranial physiological
calcifications which is similar to the prevalence we found in our study, 71%. In our study male frequency of
physiological intracranial calcifications was higher like many of the previous studies®'>'® and it was found to be

significant (p=0.001).

In literature, differences have been observed in researches on the regions where physiological intracranial
calcifications are most frequently located. In a recent study with the largest sample (12000) size found the choroid
plexus and the pineal gland calcifications to be the most commonly observed with the frequency of %70 and 71%. 3
Those results were similar to Kwak et al* and Daghighi et al® studies. In our study we observed the habenular

calcifications to be the most common intracranial calcifications with the frequency of 48%. There are few studies
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that used CBCT as a source of data'®'* and both studies habenular region was observed to the most common site
for intracranial calcifications. Among the CBCT scans with calcifications, Sedghizadeh et al? found habenular
calcifications at a rate of 80% likewise the rate was 67.6% in our study. Although Bayrak et al.' found the habenular
calcification to be most common site, the rate was 19.2% which lower than Sedghizadeh et al.'? and our study. Male
dominance was observed in the physiological intracranial calcifications in the previous studies.®'2 The same finding
was observed in our research as well. Especially physiological intracranial calcifications were significantly higher in

males than in females in habenular region (p=0,028)

As age increased the habenular calcifications increased significantly, but our research findings showed no

correlation with the frequency of calcifications and increasing age. This can be due to our limited number of data.

CONCLUSION

CBCT is widely used in many scientific investigations and anatomical studies. Intracranial physiological calcification
are frequent incidental findings of CBCT scans. Intracranial calcifications are frequently observed in our population.
The most common type of calcification in our study was habenular calcification followed by caroticoclinoid ligament
and interclinoid ligament. More studies are needed on larger patient groups to determine the relationship between

calcification frequency with age and environmental factors.
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