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Introduction

Introduction

Pulp stones (or denticles) are defined as calcified foci that are observed in
the coronal pulp or, less frequently, radicular pulp cavity. They are found in the
dental pulp of the teeth in primary and permanent dentition. These calcified
structures can be detected in the pulp of healthy, infected, and even impacted teeth
(Pietrzycka et al., 2020).

Pulp stones are classified according to their structure into true denticles,
false denticles and diffuse calcification. True denticles are made up of localized
masses of calcified tissue that resemble dentin because of their tubular nature,
while false denticles do not exhibit tubules and finally diffuse calcification appears
as calcific deposits. (Vibhute et al., 2016).

Other classification were proposed based on their size, pulp stone have been
divided into fine and diffuse mineralization, based on their location, pulp stones
may be embedded that are entirely surrounded by dentin, attached to dentin walls
or free within the pulp tissue and based on their shape, pulp stones have been
divided into stones with regular calcifications and stones with irregular
calcifications (Mahajan et al., 2010; Louis et al., 2020).

The exact etiology of pulp stone formation still remains unclear. Some
factors that have been implicated in pulp stone formation include pulp
degeneration, epithelial tissue in pulp, aging, orthodontic tooth movement,

periodontal disease, genetic predisposition, Irritants (bacterial infection, deep

caries, restorations), trauma, surgical procedures and calcifying nanoparticles
(Bains et al., 2014; da Silva et al., 2017).
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1.1 Dental pulp

Dental pulp can be defined as a richly vascularized, innervated and
unminerlized connective tissue enclosed by dentin with communication to the
periodontal ligament by apical foramen and accessory canals. The embryonic
origin of dental pulp from dental papilla which originates from neural crest cells
(Kumar, 2015).

Typically the center area of each tooth occupies by the dental pulp and
mainly consists of delicate connective tissue. Generally the location of the pulp is
the pulp chamber of the crown and the root canal of the tooth. In the crown in
which part of the pulp is located it is named by the coronal pulp as well as the pulp
that present in the root is termed by the radicular pulp(Goldberg, 2014).

During histological examination, four unique zones can be distinguished:
Odontoblastic zones: it is representing the peripheral aspect of pulp, which
contains the odontoblast cells body. Cell-free zone or zone of Weil: This zone
contains many bundles of fibers, numerous capillaries and nerves but does not
contain any cells. Cell-rich zone: it contains several fibroblasts which represent
the predominant cells type of pulp and also contains undifferentiated mesenchymal
cells which can be differentiated into different pulp cells. Pulp core: This zone

mainly contains the main blood vessels in the pulp and Raschkow plexus of nerves
(Figure 1.1) (Kumar, 2015; Alwafi, 2018).
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Figure (1.1): Diagram illustrating odontoblast, cell-free, cell-rich zone, and parietal layer (pulp

core) with blood vessels and nonmyelinated nerves among odontoblasts (Kumar, 2015)

1.2 Pulp stones

Pulp stones (PS), or denticles, frequently are found in pulp tissue. As their
name implies, they are discrete calcified masses that have calcium-phosphorus
ratios comparable to that of dentin. They may be singular or multiple in any tooth
and are found more frequently at the orifice of the pulp chamber and or within the
root canal (Figure 1.2) (Tomczyk et al., 2017). Histologically, they usually consist
of concentric layers of mineralized tissue formed around blood thrombi, dying or
dead cells, or collagen fibers(Figure 1.3) (Goga et al., 2008; Nanci, 2018).
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Figure (1.3): Histological views of Pulp stones of variable size within the dental pulp (goga et
al., 2008)

1.3 Radiographical features of pulp stones

The imaging appearance of pulp stones is quite variable. They may be seen
as radiopaque structures within pulp chambers or root canals, or they may extend
from the pulp chamber into the root canals. No uniform shape or number exists.

They may occur as a single dense mass or as several small radiopacities (White




Chapter one
Review of literature
and Pharoah, 2014). They may be round or oval, and some pulp stones that
potentially occupy most of the pulp chamber conform to its shape. Their outline
likewise varies from sharply defined to a more diffuse margin (Figure
1.4)(Tomczyk et al., 2017).

The pulp stones vary in size ranging from microscopic particles to larger
masses that almost completely obliterate the pulp chamber. Among them, only the

larger pulp stones are radiographically apparent, while those are small in size or

relatively less calcified and in the initial stages of calcification are not detected by

the conventional radiographs and can be detected by histological examination
(Babu et al., 2020).

Figure(1.4): Radiographical view of posterior teeth with visible pulp stones (Tomczyk et al.,
2017).
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1.4 Prevalence of pulp stones

Radiographic studies have reported the prevalence of pulp stones with
varying percentages from 8% to 90%, depending on the type of study, the design
and the radiographic technique used (Udoye and Sede, 2010; Moudi et al., 2015;
Srivastava et al., 2020). Studies conducted by Al-Nazhan et al. (2011) and
Hekmatian et al. (2013) reported significantly higher rates of pulp stones among
subjects aged over 50. In general, senile changes in the dental structure is
predictable which occurs following second dentin deposition, atherosclerotic
changes, and pulp destruction during ageing (Gulsahi et al., 2009).

Many previous studies found that pulp stones in first molars was higher than
other teeth (Sisman et al., 2011; Bains et al., 2014; Moudi et al., 2015). The early
eruption of the first molar, which leads to its exposure for long periods of time and
also high masticatory forces, can be possible explanations for it (Sisman et al.,
2011; Bains et al., 2014).

Malhorta et al. (2012) reported significantly higher percentages of pulp
stones were found in the left arch than in the right arch, while Moudi et al. (2015)
found that there were no significant differences in the percentages of pulp stones
between the left and right arches. Regarding the maxillary and mandibular arch
many previous studies was conducted a significantly high percentage of teeth with
pulp stones were detected in maxillary teeth compared to mandibular teeth
(Malhorta et al., 2012; Turkal et al., 2013).

Considering gender, more than half of the primary studies reported higher

prevalences of pulp stones among women (Sener et al., 2009; Colak et al., 2012;
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Satheeshkumar et al., 2013; Bains et al., 2014). Sener et al. (2009) reported that
higher frequency of bruxism among women is responsible for the higher rate of

pulp stones.

1.5 Etiology of pulp stones

The etiological factors for pulp stone formation are not well understood,

however namy factors have been implicated for stone formation they include:

1)Aging: Continued formation of secondary dentin throughout life gradually
reduces the size of the pulp chamber and root canals, although the width of the
cementodentinal junction appears to stay relatively the same(Vertucci et al.,
2005).

In addition, certain regressive changes in the pulp appear to be related to the
aging process. There is a gradual decrease in the cellularity and a concomitant
increase in the number and thickness of collagen fibers and fats, particularly in the
radicular pulp. These deposits may serve as foci for pulpal calcification (Figurl.5)
(Byers et al., 2011; Udoye and Sede, 2011; Nanci, 2018).

2) Irritants and trauma: The formation of pulp stone may be associated with
long standing irritants such as caries, deep fillings, and chronic inflammation.
occlusal load, and dental wear are amongst etiological factors for pulp
mineralization . They tend to break down pulp connective tissue homeostasis and
provoke blood circulation disturbances, degenerative processes and small areas of
pulp necrosis (Bains et al., 2014). Suggesting that pulp stones are a feature of an
irritated pulp, attempting to repair itself. The incidence of the calcification in the
carious teeth of children and young adults was reported to be 5 times greater than

that in the non-carious teeth pulp stone are also caused by thermal injuries. Those
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injuries lead to the necrosis of tissues that are surrounded by the pulp to
encapsulate and calcify in order to separate the necrotic tissue from healthy tissue
(Figure 1.5B)( da Silva et al., 2017; Nanci, 2018).

3) Orthodontic tooth movements: During the orthodontic tooth movement a
complex series of tissue reaction occurs. Previous study concluded that orthodontic
treatment may trigger the formation of dental pulp stones, however, further studies
are required to determine the relationship between the pulp stone formation and
orthodontic treatment (Ertas et al., 2017).

Numerous studies showed that the forces formed through orthodontic tooth
movement may cause pulpal blood flow changes that induce pulpal changes and
complications like alteration in pulpal respiration rate, pulpal obliteration by
secondary dentin formation, internal root resorption, cyst formation, pulpal
necrosis and also pulpal calcifications (Ramazanzadeh et al., 2009; Javed et al.,
2015; Korkmaz et al., 2019).

4) Epithelial rest in pulp tissue: Pulp stones may also form around epithelial cells
such as remnants of Hertwig's epithelial root sheath. It is presumed that epithelial

remnants are able to induce adjacent pulp cells to differentiate into odontoblasts

that proposed to form true pulp stones (Chaini and Georgopoulou, 2016).

5) Pulp degeneration: Pulp degeneration is usually present in teeth of old people.
It may also result in persistent, mild irritation in the teeth of young patients. Part of
the pulp tissue is replaced by calcific material i.e., stone or denticles. It may occur

In root canal or pulp chamber (Patil and Sinha, 2013).

6) Genetic predisposition: several genetic diseases that result in pulp chamber

calcification, including pulpal dysplasia, radicular dentin dysplasia (dentin
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dysplasia type I, or DDI), coronal dentin dysplasia (dentin dysplasia type Il, or
DDII), and dentinogenesis imperfect. Calcifications are often visible on
radiographs in the pulp chambers of individual teeth. In patients with certain
systemic or genetic diseases, the pulp chamber calcifications are occasionally
found throughout the dentition (Al-Ghurabi and Najm, 2012).
7) Surgical procedure: The reduction of blood supply and nutrition to the pulp as
a result of surgical procedures is causing a decrease in cellular elements and an
increase in calcification and formation of pulp stones (Kisiel et al., 2015)
8) Calcifying nanoparticles(CNPs) : Also referred to as nanobacteria, CNPs first
appeared as self-propagating calcifying macromolecular complexes found in
bovine and human blood and blood products. These nanoparticles could produce
biogenic carbonate apatite on their cell envelope at all growth phases, which

resulted in white biofilm and mineral aggregates closely resembling those found in

tissue calcification in the human body. Pulp stones are the characteristic

manifestation of physiological or pathological calcification of the human body
reflected in the dental pulp tissue. It could be hypothesized that CNPs are involved

in the calcification of the dental pulp tissue (Zeng et al., 2011).
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Figure(1.5): A- Multiple stones in an aged pulp. Dystrophic calcification is beginning in a vessel
wall (inset).B-The presence of tertiary dentin and a strong mononuclear inflammatory cell
infiltrate are indicative of a carious lesion (Nanci, 2018).

1.6 Classification of pulp stones

Based on their structure, there are true, false and diffuse pulp stones
1.6.1 True pulp stones

They are similar in structure to dentin in that they have dental tubules and
surround by odontoblasts . True denticles are comparatively rare and are usually
located close to the apical foramen. A theory has been advanced that the
development of the true denticle is caused by the inclusion of remnants of the
epithelial root sheath within the pulp. These epithelial remnants induce the cells of
the pulp to differentiate into odontoblasts, which then form the dentin masses

called true pulp stones (Figure 1.6A) (kumar, 2015).
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1.6.2 False pulp stones

These stones do not exhibit dentinal tubules but appear instead as concentric
layers of calcified tissue. In some cases these calcification sites appear within a
bundle of collagen fibers. False pulp stones are formed from degenerating cells of
pulp tissue that mineralize. Such mineralization occur in stages ,initially cell nests
become enclosed by concentrally arranged fibers which then become impregnated
with mineral salts then calcified incremints are added (Figure 1.6B)(Garg et al.,
2019).

1.6.3 Diffuse Calcifications

They appear as an irregular calcific deposits in the pulp tissue, usually
following collagenous fiber bundles or blood vessels. Sometimes they develop into
larger masses but usually persist as fine calcified spicules. The pulp organ may

appear quite normal in its coronal portion without signs of inflammation or other

pathologic changes but may exhibit these calcifications in the roots. Diffuse

calcifications are usually found in the root canal and less often in the coronal area
(Figure 1.6C)(kumar, 2015).
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Figure (1.6): Calcification in the pulp A-True denticle B-False denticle C-Diffuse
calcifications (kumar, 2015).

Based on their location, pulp stones can be classified as embedded,

attached and free:

1-Embedded pulp stones are formed in the pulp but with ongoing physiological
dentine formation they become entirely surround by dentine. They are found most

frequently in the apical portion of the root (bains et al., 2014).
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2-Attached pulp stones are in intimacy with dentine walls(partly fused with
dentin), while embedded stones are incorporated into dentinal mass during
dentinogenesis (Bereés et al., 2016).

3-Free pulp stones are found within the pulp tissue proper and are the most
commonly seen type on radiographs. They are very common and vary in size from
50um in diameter to several millimetres when they may occlude the entire pulp
chamber (Figure 1.7)(goga et al., 2008; Kumar, 2015).

Free
denticle

Attached
denticle

Embedded
denticle

Figure (1.7): Examples of the typical appearance of pulp stones as free, attached, and embedded
(goga et al., 2008).

Histologically, there are two types of stones: (1) stones with regular

calcifications (2) stones with irregular calcifications. For regular calcification, the

pulp stones are smooth, round or ovoid with concentric laminations. It is

commonly found in the coronal pulp. As for irregular calcifications without
laminations, pulp stones may have the shape of rods or leaves and the surface is

rough. It is more common in the radicular pulp. Pulp stones with regular
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calcification grow in size by addition of collagen fibrils to their surface, whereas
the irregular type of pulp stones are formed by calcification of pre-existing

collagen fibers (Louis et al., 2020).

1.7 Pulp stone in primary teeth

Previous study examined 120 primary teeth and found that only 6.7% of the
teeth had pulp stones, with 11.7% having some diffuse calcification. Given that the
size of the pulp stones ranged from 0.05 to 3.3 mm, it is likely that the radiographic

prevalence of pulp stones would be very low (Vibhute et al., 2016).

Pulp calcification also occurs as sequelae to trauma to the primary dentition .
In cases with repeated traumatic injuries, the chances of pulp calcification are
doubled compared to single trauma. It is a common finding associated with the
healing process following traumatic injuries while other cases it may be suggested

that the pulp stones were of idiopathic origin (Figure 1.8) (Marwaha et al., 2012).

Other study found a correlation between extensive pulp calcification and
post-natally initiated fluoride prophylaxis, although the duration of tablet
fluoridation (1-10 years) had no statistically significant influence on pulp
calcification. Thus even though there are contrasting findings regarding occurrence
of pulpal calcifications in primary teeth, the dominant results conclude that the
prevalence and complexity of pulpal calcification increases with age and has a

large physiological component (Holtgrave et al., 2001).
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Figure (1.8): OPG revealing pulp stones in all primary molars (Marwaha et al., 2012).
1.8 Clinical consideration

The clinical significance of pulpal calcification is not completely
understood. It has been reported upon numerous occasions that pulp stones are a
cause of pain, varying from mild to severe excruciating pain. The consensus is that
though denticles may seem to impinge on the nerves of the pulp, they probably do

not. Therefore the extraction of teeth with radiographically demonstrable pulp

stones in the hope of pain relief cannot be defended (Figurel.9)(Shafer et al.,
2009; Kumar, 2015).
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Figure (1.9): Pulp stones in proximity to nerve (Kumar, 2015).

Pulp stones usually grow as layers of mineralized tissue, formed by
accumulation around dead or degenerating cells, collagen fibers, or blood thrombi.
A tooth may have single or multiple stones of fluctuating sizes (from minute to
large), which can result in occlusion of pulpal space . These stones are known to
offer difficulty in endodontic access to root canals and their shaping while root
canal treatment (Shabbir et al., 2021)

1.9 Endodontic treatment and pulp stone

The removal of pulp calcification (pulp stones) is present another challenge
in endodontic treatment, as they block the access to the root canals. The best
treatment for this condition is the combination of magnification and ultrasonic tips.
The presence of pulp stone may alter the internal anatomy and confuse the operator
by obscuring, but not totally blocking the orifice of the canal. Attached denticles
may deflect or engage the tip of exploring instruments in the canals, thus
preventing their easy passage down the canal(Figure 1.10)(Jain et al., 2014).
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Figure (1.10): (a) Preoperative radiograph showing diffused radio opacities throughout the pulp
chamber and in the palatal root canal.(b) ultrasonic tip for calcified canal scouting. c) Photograph
of partially calcified pulp tissue.(d) Length of the partially calcified pulp tissue was measured to
be 16 mm long.(e) Working length radiograph (f) Post-obturation radiograph (Jain et al.,2014).

Sometimes a large pulp stone can be dissected out of an access cavity using
burs, but ultrasonic instrumentation with the use of special tips makes their
removal easier. Ultrasonic instruments can be used for removal of pulp stones. In

teeth with narrow canals, sodium hypochlorite or EDTA can be used as a

dissolving agent in addition to the ultra-sonic instrumentation. Proper

Instrumentation, access opening, and magnification are necessary to overcome the
hindrance posed by pulp stones while performing root canal treatment (Figure
1.11)(Alaajam et al., 2021).
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Figure (1.11): Removal of pulp mineralization followed by endodontic treatment: (a)
Preoperative radiograph; (b) Identification of canal orifices; (c) The pulp chamber after the pulp
stone removal; (d) Tooth after the endodontic treatment; (e) Postoperative radiograph (Alaajam
WH et al., 2021).

1.10 Associated systemic disease

Generalized pulp calcifications might be associated with systemic disease. A
higher than normal association has been made between pulp stones and several
systemic conditions including cardiovascular disorders, Diabetes mellitus and renal
stones (Rawat et al., 2020).

Previous study indicated that a significant higher number of patients with
pre-existing cardiovascular disorders had detectable pulp stones compared to a
control group. They suggested that it may be helpful to use a radiographic presence
of pulp stones as a screening tool for cardiovascular disorders(Khojastepour et al.,
2013).

The patients with coronary artery disease (CAD) have high chance of being
affected with pulp stones. Higher prevalence of this entity in multiple teeth may
warrant such an individual, in the presence of other compounding risk factors, as a
candidate for CAD to be ruled out (Babu et al., 2020).
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Some studies have suggested that the presence of pulp stones may be a
manifestation of some serious disease, which leads to other pathologic
calcifications like kidney stones (Malhotra et al.,, 2012; Sisman et al.,
2011).While other studies reported that CNPs (calcifying nanoparticles) can
produce nucleate hydroxyapatite; therefore, they can be considered an etiologic
factor for calcifications, including kidney stones, gall stones, atherosclerosis and
pulp stones (Ciftcioglu and Mackay et al., 2010; Zeng et al., 2011). In recent
Immunohistochemical study showed that osteopontin is localized in pulp stones
and also in atherosclerotic plagues and urinary stones,, in which a correlation was
found between the presence of pulp stones, kidney stones and cardiovascular

disorders (Srivastava et al., 2020).

Previous study found that type Il diabetics and pulp stones were have a
higher than usual prevalence. The dental pulp of diabetics tends to age readily due
to obliterative endarteritis and because of its limited or no collateral blood

circulation in fully developed teeth (Rawat et al., 2020). Other study concluded

that patients with diabetes mellitus were found to be more prone to form chamber

calcifications, due to the increase in glucose present in the blood which activates

osteopontin(Araya et al., 2020).
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Conclusion

It would appear that pulp stones are primarily a physiological manifestation

and may increase in number and/or size due to local or systemic pathology. The

aetiological factors involved in their formation are still not fully apparent. Their

primary clinical relevance remains in the area of endodontic treatment.

The removal of pulp calcification (pulp stones) is present another challenge
in endodontic treatment, as they block the access to the root canals. The best
treatment for this condition is the combination of magnification and ultrasonic tips.
Knowledge of root canal morphology, use of proper armamentarium and operator’s
skill are critical for successful retrieval of pulp stones. Attention should be paid to

the presence of pulp stones and the treatment problems associated with them.




References



References
(A)

Alaajam WH, Saleh AA, Alghamdi NS, Ain TS, Algarni YA, Abubaker
M.(2021) Incidence and distribution of pulp stones among Southern Saudi
Arabian sub-population. SAGE Open Medicine.
Al-Ghurabi, Z.H. and Najm, A.A. (2012) Prevalence of pulp stone
(Orthopantomographic-based). J Baghdad Coll Dent, 24(2), pp.80-84.
Al-Nazhan S, Al-Shamrani S. (2011) A radiographic assessment of the
prevalenceof pulp stones in Saudi adults. Saudi Endod J.;1(1):19-19.
Alwafi, H. (2018) Effect of thymoquinone on odontogensis of human dental
pulp cells (PhD dissertation).
Araya, P., Vega-Marcich, M., Olivares, K., Wilhelm, C., Gil, AM.C,,
Fernandez, E. and Toro, M. (2020) Pulp calcifications in patients with diabetes
mellitus. Revista Cubana de Estomatologia, 57(1).

(B)
Babu, S.J., Swarnalatha, C., Rao, A.P., Kumar, B.B., Tilak, B.P., Naidu, R.B.
and Nayyar, A.S. (2020) Pulp stones as risk predictors for coronary artery
disease. International Journal of Preventive Medicine, 11.
Bains SK, Bhatia A, Singh HP, Biswal SS, Kanth S, Nalla S. (2014) Prevalence
of Coronal Pulp Stones and Its Relation with Systemic Disorders in Northern
Indian Central Punjabi Population. ISRN Dentistry.
Bains, S.K., Bhatia, A., Singh, H.P., Biswal, S.S., Kanth, S. and Nalla, S.

(2014) Prevalence of coronal pulp stones and its relation with systemic

disorders in northern Indian central punjabi population. International Scholarly

Research Notices.




Berés, F.; Isaac, J.; Mouton, L.; Rouziére, S.; Berdal, A.; Simon, S.; Dessombz,
A. (2016) Comparative physicochemical analysis of pulp stone and dentin. J.
Endod. , 42, 432-438.

Byers MR, Westenbroek RE. (2011) Odontoblasts in developing, mature and
ageing rat teeth have multiple phenotypes that variably express all nine voltage-
gated sodium channels, Arch Oral Biol ;56: 1199.

Bath-Balogh, M. and Fehrenbach, M.J.(2011) Illustrated Dental Embryology,

Histology, and Anatomy-E-Book. Elsevier Health Sciences.

(©)

Chaini, K. and Georgopoulou, M.K. (2016) General pulp calcification:
Literature review and. ENDO (Lond Engl), 10(2), pp.69-75.
Ciftgioglu N., McKay DS. (2010) Pathological calcification and replicating
calcifying-nanoparticles: general approach and correlation. Pediatr Res.
67(5):490-9
Colak H, Celebi AA,Hamidi MM, Bayraktar Y, Colak T,Uzgur R.(2012)
Assessment of the prevalence of pulp stones in a sample of Turkish central
anatolian population. SciWorld J.:804278.

(D)
da Silva, E.J.N.L.; Prado, M.C.; Queiroz, P.M.; Nejaim, Y.; Brasil, D.M,;
Groppo, F.C.; Neto, F.H.(2017)Assessing pulp stones by cone-beam computed
tomography. Clin. Oral Investig. , 21, 2327-2333.

(E)
Ertas, E.T., Veli, 1., Akin, M., Ertas, H. and Atici, M.Y. (2017) Dental pulp
stone formation during orthodontic treatment: A retrospective clinical follow-up

study. Nigerian journal of clinical practice, 20(1), pp.37-42.




(G)
Goga R, Chandler NP, Oginni AO0.(2008) "Pulp  stones: a
review" (PDF). International Endodontic Journal. 41 (6): 457—68.
Goldberg, M. (2014) Pulp anatomy and characterization of pulp cells. The
Dental Pulp. Springer, Berlin, Heidelberg

Grag, N. (2019)textbook of endodontics,4™ edition, jaypee brothers medical

publishers,India.
GulsahiA,CebeciAl, Ozden S. (2009) Aradiographic assessment of the
prevalence of pulp stones in a group of Turkish dental patients. Int Endod
J.;42(8):735-739.

(H)
Hekmatian E, Shokrgozar A, Maleki V.(2013)Assessment of prevalence of pulp
stones on digital panoramic radiographs of patients referring tolsfahan dental
school in J Isfahan Dent Sch 2015;11(2):163-169.
Holtgrave EA, Hopfenmdiller W, Ammar S. (2001) Tablet fluorLdatLon
Lnfluences the calcLficatLon of primary tooth pulp. J Orofac Orthop 62: 22-35.

()
Jain, P., Patni, P., Hiremath, H. and Jain, N. (2014)Successful removal of a 16
mm long pulp stone using ultrasonic tips from maxillary left first molar and its
endodontic management. Journal of conservative dentistry: JCD, 17(1), p.92.
Javed F, Al-Kheraif AA, Romanos EB, Romanos GE. (2015). Influence of
orthodontic forces on human dental pulp: A systematic review. Arch Oral
Biol;60:347-56.

(K)
Khojastepour L, Bronoosh P, Khosropanah S, Rahimi E.(2013) Can dental pulp
calcification predict the risk of ischemic cardiovascular disease? J Dent
(Tehran);10(5):456-60.




Kisiel, M., Laszewicz, J., Fratczak, P., Dabrowska, B., Pietruska, M. and
Dabrowska, E.(2015) Denticles. A literature review. Progress in Health
Sciences, 5(2), pp.200-204
Korkmaz, Y.N., Aydin, Z.U. and Sarioglu, B.(2019) Orthodontic Treatment and
Pulp Stone Formation: Is There a Relationship?. Clinical and Experimental
Health Sciences, 9(4), pp.340-344.
Kumar, G. (2015) Orban's oral histology & embryology, 14th ed. Elsevier
Health Science, India

(L)
Louis H. berman , Kenneth M. Hargreaves (2020) cohn’s pathway of the
pulp,12™ edition, Ilan rotstein, United state of America.

(M)
Mahajan P, Monga P, Bahunguna N, Bajaj N.(2010) Principles of management
of calcified canals. Indian J Dent Sci.;2(Suppl):3-5.
Malhotra S, Rupam Kau B, Bal C.S, Kaur K. (2012) Prevalence of Pulp Stones
in North Indian Dental Care Population and its Correlation with Renal Stones-A
Clinical/Radiographic Study. ljcdc. 2(1):127-133.
Marwaha, M., Chopra, R., Chaudhuri, P., Gupta, A. and Sachdev, J. (2012)
Multiple pulp stones in primary and developing permanent dentition: A report
of 4 cases. Case reports in dentistry.
Moudi, E., Kazemi, A., Madani, Z., Haghanifar, S. and Moudi, E.(2015) A
radiographic correlation between the presence of pulp stones and kidney

stones. Casp J Appl Sci Res, 4, pp.1-7.
(N)

» Nanci, A . (2018). Ten cate’s oral histology,9" edition, Elsevier, Canada.




(P)
Patil, S. and Sinha, N.(2013) Pulp stone, haemodialysis, end-stage renal disease,
carotid atherosclerosis. Journal of Clinical an ted Diagnostic Research:
JCDR, 7(6), p.1228.
Pietrzycka, K. and Pawlicka, H. (2020) Clinical aspects of pulp stones: A case
report series. Dental and Medical Problems, 57(2), pp.213-220.

(R)
Ramazanzadeh BA, Sahhafian AA, Mohtasham N, Hassanzadeh N, Jahanbin A,
Shakeri MT.(2009) Histological changes in human dental pulp following
application of intrusive and extrusive orthodontic forces. J Oral Sci; 51:109-115
Rawat, Deepika & Dhingra, Annil & Sharma, Sakshi. (2020) SYSTEMIC
CORRELATIONS OF PULP STONES.

(S)

Satheeshkumar PS, Mohan MP, Saji S, Sadanandan S, George G.(2013)
Idiopathic dental pulp calcifications in a tertiary care setting in South India.J
Conserv Dent.;16(1):50-55.

Sener S, Cobankara FK, Akglnli F.(2009) Calcifications of the pulp chamber:
prevalence and implicated factors. Clin Oral Investig.;13(2):209-215.

Shabbir, J., Farooq, 1., Ali, S., Mohammed, F., Bugshan, A., Khurram, S. A., &
Khan, E. (2021) Dental Pulp. An Illustrated Guide to Oral Histology, 69-79.
Shafer, Hine, Levy (2009) Shafer’s Textbook Of Oral Pathology. 6" ed. In:
Rajendra R, Sivapathasundharam B (578-579.

Sisman Y, Aktan AM, Tarim-Ertas E, Cift¢ci ME, Sekerci AE. (2012) The
prevalence of pulp stones in a Turkish population. A radiographic survey. Med
Oral Patol Oral Cir Bucal. 17(2):e212-7.




» Srivastava, K.C., Shrivastava, D., Nagarajappa, A.K., Khan, Z.A., Alzoubi,
I.A., Mousa, M.A., Hamza, M., David, A.P., Al-Johani, K., Sghaireen, M.G.
and Alam, M.K. (2020) Assessing the Prevalence and Association of Pulp
Stones with Cardiovascular Diseases and Diabetes Mellitus in the Saudi
Arabian Population—A CBCT Based Study. International Journal of
Environmental Research and Public Health, 17(24), p.9293.

(T)
Tomczyk, J., Turska-Szybka, A., Zalewska, M. and Olczak-Kowalczyk, D.
(2017) Pulp stones prevalence in a historical sample from Radom, Poland (AD
1791-1811). International Journal of Osteoarchaeology, 27(4), pp.563-572.
Turkal M, Tan E, Uzgur R, Hamidi M, Colak H, Uzgur Z. (2013) Incidence and
distribution of pulp stones found in radiographic dental examination of adult
Turkish dental patients. Ann Med Health Sci. Res. 3(4):572-6.

(V)
Udoye, C.I. and Sede, M.A. (2011) Prevalence and analysis of factors related to
occurrence of pulp stone in adult restorative patients. Annals of medical and
health sciences research, 1(1), pp.9-14.

V)
Vertucci F.(2005) Root canal morphology and its relationship to endodontic
procedures, Endod Top;10: 3.
Vibhute, N.A., Vibhute, A.H., Daule, R.T., Bansal, P.P. and Mahalle, A. (2016)
Hard facts about stones: Pulpal calcifications: A review. J Pat Care, 2(1).

(W)
White, S.C. and Pharoah, M.J.(2014) Oral radiology-E-Book: Principles and

interpretation, 7" ed.Elsevier Health Sciences.




(2)
» Zeng J, Yang F, Zhang W, Gong Q, Du Y, Ling J. (2011). Association between
dental pulp stones and calcifying nanoparticles. Int J Nanomedicine. 6:109-18.




