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STONES WITHIN THE DENTAL PULP: CLINICAL CORRELATIONS
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INTRODUCTION:
Pulp stones are the calcied bodies with an organic matrix which 
most frequently occur in the coronal pulp of the tooth. They are 
usually asymptomatic although neuralgic pain has sometimes been 

1attributed to their presence.  Pulp calcication may be of 
2microscopic size or large enough to be detected on a radiograph. A 

3study by Johnson and Bevelander showed that stones ranging from 
1 to 12 or even more with varying sizes can be present in a single 
tooth, these may sometimes be large enough to occlude the pulp 
space. Although, reduced capillary permeability, reduced blood 
supply, pyrophosphatase and uncontrolled mineralization, are 

4thought to be a cause which may lead to calcications   but despite 
these theoretical concepts and numerous histochemical and 
microscopic studies, the exact cause of such pulp calcications still 
remains unknown. Pulp stones do not seem to be of much 
signicance other than in few cases where they can impinge on a 
nerve tissue and cause pain or in cases where they can hinder access 
to root canals during endodontic procedures. In this review have 
focus basically on the pulp stones and what hindrances they can 
possess.

Incidence
Pulpal stones are not rare but their frequency is difcult to determine as 
in most of cases their size is so small to cause any symptom or problem 
during an endodontic procedure. Reported rates vary from 8% to 90%, 
but several investigators have documented a prevalence of 
approximately 20% inindividual teeth reviewed radiographically. As 
radiographically detectable pulp stones typically exceed 200µm in 
diameter, the prevalence in a Histopathologic review would be 

5 6expected to be much higher.  In a study done by willman  164 teeth 
picked at random and examined histologically, 143 (or 87%) exhibited 
calcication in the pulp. Interestingly, only 15% of the areas of 
calcication were large enough to be seen on the dental radiograph.

 7Another investigator Hill et al, reported that between the age groups 50 
& 70 years, 90% of all teeth showed calcications &in young person's 
between the age group of 10 and 20 years 66% of all teeth. There is no 
apparent difference in the frequency of occurrence either between the 

8  9genders or among the various teeth in the dental arch. Nayak et al.,  
reported higher frequencies of pulp stones in maxillary arch as 
compared to the mandibular arch. A case of 13 year-old girl with 
generalized pulp stones with clinically normal crowns was reported by 

10Ozkalayci et al.

Possible factors for development
Many researchers have put forward a number of theories regarding the 
formation of the pulp stones, but despite these theoretically 
consideration their formation still remains an enigma. Although age is 
a factor that is associated with the presence of pulp stones and pulp 
calcications as increase incidence of pulp stones is seen with 
increasing age, but a correlation of other factors such as irritation, 
inammation of the pulp and other pulpal diseases is yet to be veried.

One of the theories for the formation of true denticles is attributed to 
interactions of the epithelial and mesenchymal components within the 
developing pulp. Here the strands of epithelium originating from the 
rootsheath, or cervical extensions, induce odontoblastic differentiation 
of the surrounding mesenchyme of the dentalpapilla which latter give 
rise to the core of the denticle. Odontoblasts deposit tubular dentin as 
they move away from the central epithelium and produce thimble-

5shaped structures surrounding  the epithelium.

A central nidus of pulp tissue including ground substance, collagen 
bres & necrotic cells results in the development of pulp stones. 
Central nidus made of regular calcied material extends in a concentric 

5or radial pattern after the beginning of initial calcication.

11Studies done by Kretschmer and Seybold  tried to correlate 
microorganisms with pulp calcications as they show edan extremely 
high percentage of pulp stones yield a pure streptococci upon culture. 

12Another study done by Sundell et al.,  attempted to determine the 
degree of pulp response elicited by cutting procedures and restorative 
materials was capable of increasing the incidence of pulp stone nidus 

13and pulp stones but no signicant results were obtained.

Types
Depending upon their microscopic structure pulp stones have been 

8 classied as either true denticles or false denticles. True Pulp stones 
14are made of dentine and are lined by odontoblasts.  They are 

8considerably more common in the pulp chamber than in the root canal.  
3Pulp stone False Formed from degenerating cells which mineralize.

Pulp stones are also classied on the basis of their topographical 
relationship. They can be free, attached or embedded. Free pulp stones 
are surrounded by soft tissue & are not related to pulp space wall. 
Adherent pulp stones are not exposed by dentine& are attached to wall 

 14of pulp space.  Embedded Stone lie entirely within the dentin in case 
15of formation of excessive secondary or tertiary dentin.
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ABSTRACT
Pulp stones are radiopaque structures & calcied masses in pulp chamber. They can be freely embedded in the pulp chamber, can be attached to the 
dentine or can embedded. Pulp stones are generally associated with systemic and genetic disorders including dentinogenesis imperfecta, Vander 
Woude Syndrome They can posses hindrance during orthodontic, endodontic & aesthetic restorations by occluding the pulp space.The size of the 
pulp stones vary from Minute particles to large masses & can be 1-12 in number in a single pulp. Pulp stones possess clinical difculty during root 
canal treatment & in various other clinical procedures 
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Figure 1 shows free pulp stone surrounded by pulp tissue

Histologically:
True denticles are composed of restricted calcied tissue masses 
resembling dentin due to their tubular structure. False denticles do not 
exhibit dentinal tubules and are composed of localized masses of 
calcied material. Instead, the nodule appears to be made up of 
concentric layers or lamellae seems to be the basic composition of a 

8nodule surrounding a central nidus. 

Systemic conditions associated
Pulp stones have been noted in patients with systemic or genetic 
diseases such as dentine dysplasia, Pulpal stones and calcications 
have been noted in association with certain disease processes, which 
include, Dentin dysplasia type Id, Dentin dysplasia type II , Pulpal 

5dysplasia, Tumoral calcinosis, Calcinosis universalis dentinogenesis 
14 16imperfecta  Ehlers-Danlos syndrome and Van der Woude syndrome 

17Stafne and Szabo  attempted to correlate pulp nodules with various 
local or systemic diseases including cholelithiasis, renal lithiasis, 
ar ter iosclerosis ,  gout ,  acromegaly,  ostei t is  deformans, 
hypercementosis, and torus mandibularis or palatinus. Their data 
indicates that no clear-cut relation exists between any of these 
conditions and pulp calcication.

18 19Saethre-Chotzen syndrome , eln facies syndrome ,familial 
 20expansile osteolysis,  Unusual cases of idiopathic generalized pulp 

21, 22stone formation have been reported.

Correlating clinically
When we look across the literature to nd the possible correlations of a 
pulp stone we basically end with two basic things, rst of which is the 
pain and second is the obstruction caused by it within the root canal 
Pain There are numerous cases reported in which the pulp stone are 
known to cause variable amount of pain ranging from mild to severe 

8excruciating pain.  Certain theories suggest that the impingement of a 
denticle over a nerve ending might be the reason for pain but it only 
seems to be a theoretical concept which still is to be proved with 
experimental evidences, and the pain in the tooth associated with the 
pulp stones is said to be idiopathic in nature. The presence of pulp 
stones or diffuse calcications does not affect the threshold of electric 

24pulp testing.  Few researchers have also compared the pulp stones to 
kidney stones or stones of the gall bladder, but if that would be the 

25scenario then the pain would have been more of a severe nature.  In the 
absence of any additional signs or symptoms, pulp stones should not be 

14interpreted as a disorder requiring endodontic therapy.

Obstructing the canal
Presence of any calcication including a pulp stone presents with some 
amount of difculty in the endodontic procedures. The size of the pulp 
stone may alter the normal known anatomy of the canal and if an 
attached stone is encountered it may deect or engage the tip of 

26exploring instruments, and prevent its easy passage down the canal.  
Stones of large size may sometime obliterate the canal completely.

Looking for solutions
If an attached stones is encountered a le can be passed alongside the 

27stone and it may be removed by careful instrumentation.

If in case a large pulp stone is present it can be dissected by the use of 
endodontic burs, but ultrasonic instrumentation with the use of special 

28tips makes their removal far easier.

In case of narrow canals its ideal to use ultrasonics coupled with the 
dissolving action of sodium hypochlorite to produce asynergistic 

29effect.

Pulp stones may seem to be a problem during the endodontic 
procedures but with advancement in technology, magnication, good 

14access and appropriate use of instruments  they do not present much of 
a difculty for the endodontist.

CONCLUSION
The pulp stones appear as a normal physiological change that is more 
evident with an increasing age. When we revieved the facts about the 
pulp stones we found that pulp stones are purely coincidental nding 
without much of a clinical signicance. The only problem which a pulp 
stone can cause is the hindrance during the endodontic procedures only 
if the size is large enough to obliterate the canalor the pulp chamber
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