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Analysis of Dental Calcifications
According to the Structure

SUMMARY

The aim of the study was to inspect the structure of dental calcifications
by histopathological analysis. The research was made on 40 pulps of the
extracted teeth and 60 extirpated pulps of teeth with endodontic diagnosis of
chronic pulpitis.

According to the method of light microscopy, and by using standard
differential histo-chemical colouring, 3 morphological images were
gained: (1) calcifications with morphological features similar to the dentin
structure; (2) calcifications with lamellar concentric structure, and (3)
calcifications with granulated fine granular structure. The first group of
calcifications showed greater affinity to eosin i.e. get coloured in intense
red, unlike the other 2 groups of calcifications, implying that there is a
greater quantity of organic matrix in them. The second group of nodules
was similar in size to the previous ones. These calcification were spherical
in shape, and more intensively coloured with haematoxylin i.e. they showed
more intensive basophilic behaviour. In the third group, according to the
shape, calcifications were spherical, oval or irregular. These 2 types of
calcifications had pretty similar structure, with amorphous and uniformed
zones of encrustations, up to zones with fine granulated material.
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Introduction

Denticles more often occur in molars than in
premolars and incisives. Greater percentage of denticles
occurs in maxillary than in mandibular teeth, with
the exception of incisives, which have more denticle
occurrence in the mandiblel. Denticles more often occur
in males than in females, both in the maxilla and the
mandible3. Denticles more often occur in teeth with caries
i.e. in the restored teeth than in the non-restored teeth®16,

Regarding the size, calcifications show a wide range
of variations!t. The findings show values smaller than 1
micron, up to 1cm measured per sample, with continuous
areas of calcifications which fill in almost the whole
pulp, in a longitudinal direction. The transverse section
is within the limits of 20 to 200 microns, whereas the
longitudinal section is up to 500 microns.

According to shape, 2 groups are identified. The
first group consists of calcifications of oval shape, which
have a degree of bending similar to circle or spherical
objects; these calcifications are nodular. The second group
of calcifications consists of calcifications which are of
irregular shape, corner-like, except the bigger ones, which
are relatively elongated. The spherical calcifications show
tendency of grouping according to their number, with
average value of 3 calcifications per volume of one pulp.
Irregular calcifications do not show tendency of grouping.
Perceived in longitudinal direction, with ordinary
segmentation of the pulp in 3 thirds, calcifications are
localized in each third as well as in the transition areas
among them. Spherical calcifications occur more often
in the middle third, whereas irregular calcifications do
not show any predilection. Regarding the transverse
measuring of the pulp, parts of spherical calcifications
are closer to the lateral sides of the pulp i.e. to the surface
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of the pulp. Irregular calcifications are situated more
centrally, as well as across the whole width of the pulp.

Calcifications of the dental pulp can be dentine and
non-dentine. Dentine calcifications are spherical, nodular,
solitary and more numerous, they contain greater quantity
of organic matrix, occur more at the younger age and have
hamartoma’s aspect. Non-dentine calcifications can be
spherical in nodular manner, irregular at shape, and can
also represent diffused dotted encrustations. They contain
smaller quantity of organic matrix, occur more at the
middle and older age, and have inflammatory dystrophic
background. In teeth with periodontitis, they appear in the
coronary and radicular areas of the pulp, although they
can occur as abundant dystrophic calcifications'2.

Materials and Methods

Material for histological examination was provided
with endodontic extirpation and vertical section after tooth
extraction; the material consisted of 40 extirpated vital
pulps and 60 extirpated pulps of teeth with endodontic
diagnosis of chronic pulpitis. Teeth were being cured in
endodontic manner up to their final obturation.

Distribution of teeth sampled for examination is
presented in tables 1 and 2.

For the purpose of histological processing,
various methods and procedures were used, such as:
fixation, decalcification, tissue processing, provision
of paraffin sections, standard colouring, differential
colouring, microscopy and morphological analysis with
photographies.

Table 1. Distribution of vital pulps

Left teeth Right teeth
Jaw
8 7 6 5 4 3 2 1 2 3 4 5 6 7 8
Maxilla 1 2 2 2 2 1 1 1 1 2 1
Mandible 2 2 2 1 2 1 1 1 3 4 2
Table 2. Distribution of extirpated pulps from teeth with chronic pulpitis
Left teeth Right teeth
Jaw
8 7 6 5 4 3 2 1 2 3 4 5 6 7 8
Maxilla 2 2 3 2 4 1 8 4 2 2 3
Mandible 2 1 3 2 2 3 5 2 2 1
Results in the middle area and created a morphological image
similar to crown, with different width and longitudinally
Regarding the structure of calcifications, 3 different radial projections to inwards and outwards. This

morphological images were identified: (1) Calcifications
with morphological features similar to the structure
of dentin, (2) Calcifications with lamellar concentric
structure, and (3) Calcifications with granulated fine
granular structure.

(1) Calcifications with morphological features
similar to the structure of dentin showed greater affinity
to eosin i.e. get coloured in intense red, unlike the other
2 groups of calcifications, which further implies that
there is a greater quantity of organic matrix in them.
Within the scope of visibility with the light microscopy,
fine tubular-trabecular structures were identified, with
some radial layout. The periphery of the spherules i.e. the
periphery of the pulp calculi, was coloured more lightly

part of the spherule was suitable to dentin with smaller
quantity of calcium, the one being known as predentin.
The middle part of the spherules had more affinity to
bond haematoxylin and eosin. This affinity for colours
suggests greater presence of both organic matrix and
greater quantity of calcium salts. The analogy towards the
normal structure of dentin and its morphogenesis during
the formation implies that this zone is a zone of calcified
mature dentin. In some of the samples, on areas where
sections were made, junction zones of interconnection
between the dentin mass of the spherule and the basic
mass of the peri-pulped dentin were noticed, representing
another parameter of identical histogenesis of both the
tooth dentine and these spherical, more or less calcified,
structures (Fig. 1).
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Figure 1. HE colouring (magnify. 10x20) - formation of solitary pulp
stone with composite elements in the structure (towards the periphery
with greater dentin content, towards the middle area with transformation
of morphology of non-dentin calculus, resulting most probably from the
abundant deposit of calcium in the organic nidus). Hyalinised pulp in the
surrounding area

(2) Calcifications with lamellar concentric structure
were spherical. They were similar in size as the previous
ones. These calcifications were more intensively coloured
with haematoxylin i.e. they showed more intensive
basophilia unlike the denticles. The depositions of calcium
salts were rough, with no presence of fine trabecular -
tubular structures. In search of associative morphological
comparisons, the section of these calculi to a significant
extent reminded of the tree circles. The lamellar structure
and concentricity of the discolorations of the transverse
sections of these calculi imply that there was organic
smell, as initial nidus, with timely protracted circular,
organically interpolated encrustation with calcium salts.
These morphological changes, known as false denticles,
fall under the wider group of dystrophic calcifications
and as being such, from terminological perspective, they
probably deserve to be referred to with another name
(Figs. 2-4).

(3) Calcifications with granulated fine granular
structure, according to their shape, were spherical and
oval, or irregular (Figs. 5 and 6). These calcifications had
pretty similar structure to previous, presenting from zones
of encrustations which were amorphous and uniformed,
up to zones with fine granulated material. Common for
all the calcifications that belong to this group was the
intensive colouring with haematoxylin i.e. the basophilic
colouring, which implies that there is the greatest presence
of calcium salts in them when compared to the previous
2 groups. The organic matrix is reduced, so that after the
decalcification phase it became transparent and in some
places appeared to be missing (where empty cracked and
lacunar spaces were formed). This type of uniformed
calcification shows that there is a continuous dynamics in
calcium depositing.

Figure 2. HE colouring (magnify. 10x10) formation of solitary partial
decalcified pulp stone - the structure being partially lamellar partially
compact. In the surrounding a hyalinised pulp stroma is present with
reduction of the vascular compartment

A \..*'

Figure 3. The same material with greater zoom - absence of odontoblasts
and dentin tubules

Figure 4. The same material with greater zoom - visible details of the
pulp stone and surrounding stroma of the pulp
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Figure 5. HE colouring (magnify. 10x4) - formation of dental
calcification, denticle with fine granulated structure, the size of which
occupies the pulp almost across all its width and along its length. Visible
congested blood vessels

Discussion

As a basis for discussion is the finding that
the dental calcifications represent a separate model
of pathological calcification, fitting into overall
pathological classification, although with different
structure. Literature is rich with descriptions of dental
calcifications. The greatest attention is paid to the
significance of denticles*®7.1519.2122 The influence of the
tablet fluoridation on primary teeth is often analyzed®®,
but studies on the structure of dental calcifications are
scarce'®18, which leaves possibility to try to define it in a
more accessible manner, and to clarify this dental entity.
Moss-Salejtin and Hendricks-Klyvert described 2 types of
calcifications - pulp stones and diffused calcifications?S,
dividing them, accordance to their structure, into real
and false denticles'”. According to these authors, there
exists another histological division i.e. denticles that
have central gap which is filled with epithelial remains,
wrapped up peripherally with odontoblasts, and pulp
stones wrapped up with compact degenerative masses of
calcified tissues.

Both from clinical and pathological aspect,
it is impossible to avoid the question concerning
appropriateness and clarity of terminology that is
being actually used. It seems that there is a significant
degree of overlapping terms, which impedes notion of
dental calcifications and mutual communication. The
most frequently used terms such as real denticles, false
denticles and dystrophic calcifications, contribute to
confusion as do not provide sufficiently precise answer
of whether these calculi are calcifications. What remains
untold in huge number of descriptions is the structure

Figure 6. HE colouring (magnify. 10 x 20) - greater zoom than the
one shown in the figure 6 (formation of dental calcification with fine
granular structure)

of real denticles, which further leaves open the question
about what they really are?

Structural features of dental calcification, described
in our study, showed a morphological picture similar to
that of the dentin structure - lamellar, concentric and with
fine granular structure. The presented structural features
were similar to dentin with smaller quantity of calcium,
i.e. predentin, with increased presence of calcium salts
in the medium area, which unambiguously shows that
there is identical histogenesis of both the dentin and the
spherical more or less calcified dental calcifications
(Fig. 4). This structure of calculi, i.e. calcifications with
morphological features of dentin structure, implies that
a term “denticle” should be used, although they are also
known as “real denticles”.

Histopathological findings of calcification with
lamellar and concentric structure (Figs. 1-3) show that
there is a rough deposition of calcium salts, absence of
fine trabecular-tubular structures, otherwise present in the
dental calcification, presence of organic matrix initially, as
well as protracted interpolated encrustation with calcium
salts. These morphological features allow us to use the
term “false denticles”, as a part of the wider group of
dystrophic calcifications. Therefore this could represent a
direction towards a more concrete etiological conditioning
of this pathological entity.

In our findings, the structure of fine granulated
calcifications (Figs. 5 and 6) consists of the biggest
presence of calcium salts and maximum reduced organic
matrix. With reference to the previous 2 groups, this
can represent a proof of the time-dimension regarding
the dynamics of calcium depositing due to chronic
etiological provocation of traumatic or infective origin.
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As a separate subgroup in this category also fall the fine
granulated multifocal and confluent calcifications along
the longitudinal axis of the pulp, dissociated of bundles of
hyalinised connecting tissue, rich in collagen. They also
get intensively coloured with haematoxylin which implies
that there is a prevalence of calcium salts compared to the
organic matrix.

Being engaged in comparing denticles in the pulp
of human teeth and those in cow’s teeth, Kodaka et al*?
emphasize that denticles in the pulp of human teeth
contain biological apatite as well as organically dependent
and amorphous minerals. According to them, denticles
in the pulp of cow’s teeth in their medium area contain
granulated structures, so called “nidi”, which could
be thrombi or necrotic blood with erythrocytes. The
authors draw a conclusion that such *“calcospherulites*
in the cow dental pulp are similar to the “spherulitic”
dental stones in humans. The human’s “nidi” could be
present in different parts of the human organism!2. In
the SEM research of various calcified formations of the
pulp, Le May and Kaqueler'* described the presence of
resorptive zones at the surface. The authors gave special
review on observations of the fractures in the sense of
the presence of non-typical organization in places where
mineralized masses are compact and homogenous and
concentric architecture around the initial central core
and linear orientation along the pulp axis, with a display
of mineralized fibres and blood vessels!*. Dard et al®
assume that there must be extremely important the role of
cytoskeleton in the process of imbibing calcification.
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