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ABSTRACT

Introduction. Physiological intracranial calcifications have an in-
creasing prevalence with the age and can be found in both chil-
dren and in adults. These calcifications are basically asympto-
matic and their presence can only be noticed through neuro-im-
aging. The aim of the paper was to evaluate physiological intra-
cranial calcifications in children using computed tomography, in
our conditions. Materials and methods. The study was designed
as a retrospective, observational, non-randomized clinical study.
It was conducted at the Department of Radiology, Clinical Center
Kragujevac, Serbia. The study included all the patients scanned
by CT from st October, 2008 . to 30th September, 2018.. The cri-
teria for the inclusion were: the patients aged up to 18 years who
underwent a non-contrast computed tomography in the observed
period, with diagnosed intracranial calcifications that do not have
pathological etiology. Results. Our study included 420 patients.
Out of them, 213 (50.7%) were boys and 207 (49.3%) were girls
. The mean age was 12.47. We divided the patients into two age
categories: the first one included the patients aged 1 to 10 years
and the other one included the patients aged 11 to 18 years. Our
study has demonstrated that physiological intracranial calcifica-
tions are the most frequent in habenula (28.1%), followed by the
pineal gland (22.6%) and choroid plexus (18.8%,). Conclusion.
There is a small number of studies with the subject of physiologi-
cal intracranial calcification distribution, especially in children.
1t is important to know in which locations we can expect physio-
logical intracranial calcifications, as well as the age in which they
become detectable by imaging, in order not to mix them with hem-
orrhages, pathological tumor or metabolic mineralization.

Keywords: Physiological intracranial calcification, computed to-
mography, children, pineal gland, habenula, choroid plexus.
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INTRODUCTION

Intracranial calcifications (IC) may be pathological and
physiological (1, 2). Pathological calcifications, depending
on the etiology, are classified as: infectious, endocrine and
metabolic, vascular, neoplastic and congenital (3). There are
also IC in which there is no evidence of a disease, they have
no pathological cause and are classified as physiological in-
tracranial calcifications (PIC) (2, 4). PIC arise due to the for-
mation of deposits of calcium and iron in the blood vessels
of various brain structures (5). These calcifications are basi-
cally asymptomatic and their presence can only be noticed
through neuro-imaging. Computed tomography (CT) is still
the gold standard and the most sensitive modality in IC diag-
nostics (6).

Physiological intracranial calcifications have an increas-
ing prevalence with the age and can be found in both children
and in adults. PIC can be found at the following locations:
the pineal gland, choroid plexus, basal ganglia, falx, tento-
rium cerebelli, lens, petroclinoid ligament, dura mater, sagit-
tal sinus and habenula (1, 7). Calcifications in the epiphysis
(also referred as the pineal gland) appear from the fetal age,
they are seen in two-thirds of the adults and their incidence
increases over the years. Pineal calcifications that are greater
than 1 cm in diameter or occur in children under 9 years of
age may indicate a neoplasm (8, 2). Habenular calcification
occurs in 15% of the elderly population and PIC in the basal
ganglia have the incidence of 0.3% to 1.5%. Other locations
have a total frequency of about 10% in the elderly (3). Before,
it was thought that pineal calcification in children under 6
years of age is always pathological, but this does not apply in
the modern era of CT. A study dealing with PIC prevalence
in children showed that epithalamus (epiphysis and /or
habenula) calcification occurred in 13% (63/500), and pineal
in 5%, horrible in 12% (9). A significant association between
the patients with choroid and pineal calcifications in children
(p =0.003) was reported (9).

There is a small number of studies with the subject of PIC
distribution, especially in children. It is important to know in
which locations we can expect physiological intracranial cal-
cifications, as well as the age in which they become detecta-
ble by imaging, in order not to mix them with hemorrhages,
pathological tumor or metabolic mineralization (10,11,12,
13,14).

THE AIM OF THE PAPER
The aim of this study is to evaluate physiological intra-

cranial calcifications in children using computed tomogra-
phy, in our conditions.

MATERIAL AND METHODS

The study was designed as a retrospective, observational,
non-randomized clinical study. It was conducted at the

Department of Radiology, Clinical Center Kragujevac, Ser-
bia, and encompassed all the patients scanned by CT from 1st
October, 2008 . to 30th September, 2018.

The criteria for the inclusion were: the patients aged up to
18 years who underwent a noncontrast computer tomography
in the observed period, with diagnosed intracranial calcifica-
tions that do not have pathological etiology. The follow-up
CT scans were not taken into account.

The presence of intracranial calcification on the com-
puted tomography scans is defined as hyperatenuated matter
in comparison to the gray matter. The diagnosis of IC was
made by two radiologists with the experience in CT reading
for 20 years.

The exclusion criteria were: pathological etiology, CT
scans with artifacts, the use of contrast media, the patients
who underwent surgery, presence of bleeding or neoplasms
on CT which made the visualization of IC more difficult.

Imaging for all the patients was done on 64-slice MDCT
(Aquilion 64, Toshiba, Japan). CT scans were done in the ax-
ial plane, with multiplanar reconstructions and 3D recon-
structions. The analysis of the scans and MDCT data was
done on the work station Vitrea 2 Workstation ver.4.1.14.0
(Vital-Images), while using commercially available software
(Imaging Software ver.4.1.14.0, Vital-Images, Canon Group,
USA).

The data were collected in Microsoft Office Excel and
transferred to the SPSS (SPSS 21.0; IBM, Armonk, New
York) for the analysis. The statistical analysis of the data was
accomplished primarily with descriptive statistics. The cor-
relations were made by using the Pearson product-moment
correlation coefficient where p value less than 0.05 was con-
sidered significant.

RESULTS

Our study included 420 patients. Out of them, 213
(50.7%) were boys and 207 (49.3%) were girls . The mean
age was 12.47. We divided the patients into two age catego-
ries: the first one included the patients aged 1 to 10 years and
the other one included the patients aged 11 to 18 years. The
prevalence of physiological intracranial calcifications on the
explored locations, as well as their distribution by the gender
and age are shown in Table 1.

Our results have shown that there is a significant correla-
tion between pineal and habenular PIC (p=0.003), pineal and
sagital sinus PIC (p=0.009) and tentorium cerebelli and pet-
roclinoid PIC (p=0.000).

It has also been shown that there is a positive corretlation
between the patients’ age and presence of PIC (p=0.001). In-
tracranial calcifications were more frequent in older children,
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who were between 11 and 18 years old. Out of nine explored
locations on computed tomography, two (basal ganglia and
dura mater) showed no presence of PIC. Also, four examined
locations didnt have calcifications in children who were 10
years old and younger (Table 1).

Distribution of physiological intracranial calcifications in
children depending on the age group are shown in Figurel,
Figure 2 and Figure 3.

Figure 1. Chart shows the distribution of PIC
in explored locations depending on age
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Figure 2. Distribution of pineal gland PIC
by two age groups
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Figure 3. Distribution of habenular PIC
by two age groups
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Table 1. Prevalence and distribution of the physiological
intracranial calcifications on the explored locations by gender
PIC Prevalence Gender Age from 1 to 10 Age from 11 to 18
n, % n, % n, % n,%
el 95 (22.6%) m 4532 ((55‘370;3) 8 (1.9%) 87 (20.71%)
sl 118 (28.1%) m 5626 (ﬁﬁ;f;) 18 (4.28%) 100 (23.81%)
S;’({l"sid 79 (18.8%) m jg’ ((5481"2802‘;) 8 (1.9%) 71 (16.9%)
Basal ganglia 0 I? (? 0 0
A 6 (1.4%) S ((6363 73%“)) 1 (0.24%) 5 (1.19%)
ffiféiﬁm 3(0-7%) f 31?1:(?0%) 0 3 (0.71%)
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PIC Prevalence Gender Age from 1 to 10 Age from 11 to 18
n, % n, % n, % n,%
Petroclynoid N m: 1 (50%) N
ligamentum 2(0.5%) f: 1 (50%) 0 2(048%)
. 0
Sagital sinus 2 (0.5%) m Zf(.l(())() %) 0 2 (0.48%)
D it 0 m: 0 0 0
ura matter £ 0
Typical presentation of physiological intracranial calcifi- DISCUSSION

cations in children are presented in Picture 1 and Picture 2.

Figure 1. Habenular IC in 7 year old girl

Figure 2. Pineal and habenular IC in 14 year old boy

Our study has demonstrated that physiological intracra-
nial calcifications are most frequent in habenula (28.1%), fol-
lowed by the pineal gland (22.6%) and choroid plexus
(18.8%). Because of that, these three locations would be thor-
oughly discussed.

The previous study presented that PIC in habenula had
the prevalence of 10% (the total number of patients was 500)
and none younger than 2 years (9,15). Our prevalence was
higher and our youngest patient with habenular PIC was 4
years old. Our study also showed a positive correlation be-
tween habenular and pineal PIC, which is understandable,
due to their location and closeness (16,17).

Unlike habenula, there are more published data regarding
pineal PIC in children. The prevalence of the patients
younger than 10 years, was 8%, where the minimum age was
3 (15). The other one presented the prevalence of 5% and the
minimum age was also 3 (9). In an older study, 3% of pineal
PIC were found in babies before their first birthday (18). The
prevalence of pineal PIC in our study was higher (22.6%),
but our youngest patient was also 3 years old. The difference
in the prevalence can be described by the age limit in the
studies and different CT scanner. Some of the studies ex-
plored the patients from the birth, while others used the first
birthday as the lower age limit. Few studies only explored the
patients younger than 10 or 11 years. Also, the upper age
limit varied from 15 to 20 years. Due to that, the incidence
and other data varied from study to study. In addition to this,
the technological advance of computed tomography allowed
better resolution and more slices which enabled better diag-
nostic possibilities.

Choroid plexus PIC were the third most common PIC in
our study (18.8%). The previous published data vary regard-
ing this location (19,20,21,22). More recent studies reported
the prevalence of 16% and 12% (9,19). Older studies had the
prevalence of 0.5% in the first decade and 2% in the patients
younger than 8 years (20,21). Our youngest patient was 3
years old. The prevalence in the first decade was 1.9% which
is similar to the results published in 1980 and 1986. We ha-
ven’t found a positive correlation between choroid plexus
and pineal PIC which was reported previously (9,15).



CONCLUSION

There are very scarce data on physiological intracranial
calcifications, seen by CT in children (23). However, these
findings should be given more thought, especially due to the
fact that its prevalence increases with the age. It would be
important to follow up children with physiological intracra-
nial calcifications and see if there is a long term correlation
with other conditions and calcifications (24).

Also, other imaging modalities, like magnetic resonance
imaging should be used (25-27).

This would require a large multicentric study and these
results would give us better perspective for the clinical sig-
nificance of physiological intracranial calcifications, which
is why we recommend further investigations with this topic.
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