
Introduction:

Dental pulp is prone to dystrophic mineralization; 

this mineralization can be so extensive that the 

entire root canal system is obliterated. Root canal 

calcification represents a serious problem which we 

often found in clinical practice. Calcified root canals 

are difficult or even impossible to find and treat 

conservatively. An effort to locate the residual canal 

may remove large amounts of dentin and there is a 

risk of perforating or fracturing the root.[2] 

Spontaneous calcification of the pulp chamber in a 
[7]young person's tooth is not common.  This may 

[10] [9]
occur due to, trauma ; idiopathically  or following 

 [7]direct pulp capping [Ca(OH) ] . Uncontrolled 2

mineralization due to failure of enzyme, 

pyrophosphatase, reduced capillary permeability 

and reduced blood supply which may leads to 
[9]

calcifications.

In the case of the calcified root canal, the dentist isn't 

going to have such an easy time in getting to the 

canals and creating the fillings because the material 

inside of the tooth has fused into a much harder 

mass than what naturally appears there. Because we 

cannot just work blindly and remove all of the tissue 

in plain sight, we have to take the time to dissolve all 

of the blockages. Only then we can go ahead and take 

away the nerve and blood vessels and begin to treat 

the infected tooth.

The future of teeth with calcified canals appears 

much brighter today than ever before due to the 

a d v a n c e m e n t s  i n  d i a g n o s t i c  a i d s  a n d  

instrumentation techniques. Use of liquid EDTA may 

aid in locating the orifice. Always advance 

instruments slowly in calcified canals. When a fine 

instrument has reached the approximate canal 

length, do not remove it; rather, obtain a radiograph 

to ascertain the position of the file. Use ultrasonic 

instruments in the pulp chamber to loosen debris in 

the canal orifices. The use of newer nickel titanium 

rotary orifice – penetrating instruments should be 

considered.
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Abstract

Dental pulp is prone to dystrophic mineralization; this mineralization can be so extensive that the entire root 
canal system is obliterated, As a result, root canal treatment can become a difficult if not impossible task

Careful round bur 
drilling through dense calcified deposits in the pulp chamber and into the canal may uncover a treatable 
apical canal remnant. 

This article presents the endodontic management of a tooth with an obliterated pulp chamber and perforation 
mishap during previous attempt by a dentist for an access opening of the tooth. The role of MTA in sealing of 
cervical perforation of the tooth is also discussed. 

Key Words: Calcified root canal, Trauma, EDTA (Ethylene Dioxide Tetra Acetic Acid), Buccal object rule, 
Glades glidden drill, Endodontic Probe [DG- 16 probe]

. Teeth 
with signs and symptoms with calcified pulp require treatment. If it is possible to introduce endodontic 
instrument into the canal, conventional root canal treatment is done. In cases where root canal treatment is not 
possible, surgical approach may be necessary. In calcified canals, instrumentation is attempted very carefully 
because there often remains very fine pathway within the calcified materials. Once a fine file (no. 06, 08 or 10) 
has reached the correct level, enlargement of the canal is a simple matter. Use of EDTA alone or along with 
NaOCl irrigant will often help this stage of the operation. If instrumentation is not possible, one should use an 
engine driven instrument to grind away the stone with small round, long shanked burs. 

In symptomless tooth with calcification, no treatment is required. Such a tooth should be 
kept under yearly radiographic review, and if symptoms arise may best be treated surgically.
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Management: [non-surgical Approch] 

Management  of  calc i f ied canals  is  best  

accomplished with the following instruments and 

principles governing the endeavour: [DENTAL 

N E W S ,  VO LU M E  X V I ,  N U M B E R  I ,  2 0 0 9  

M A N A G E M E N T  O F  C A L C I F I E D  C A N A L S :  

NEGOTIATING THE UNFORGIVING]

? An important fact to remember is that the 

canal space in normal root canal anatomy is 

always in the cross- sectional center of the 

root.

? Similarly the pulp chamber is (or was, before 

calcification) located in the cross sectional 

center of the crown.

? In a tooth with a calcified pulp chamber, the 

distance from the occlusal/ incisal surface to 

the projected pulp chamber is measured from 

the preoperative periradicular film, or 

preferably from a bite- wing film, which 

maximizes accuracy. In addition, pre-

operative IOPAs with buccal object rule are 

best tool to identify narrow root canal 

pathway. 

Buccal object rule for the determination of 

calcified root canals as follows: After the initial 

access opening, the bur is left in place and three 

radiographs are taken:

1. Straight – on to the bucco-lingual dimension 

to determine the position of the head of the 

bur in the root canal in the mesio-distal 

dimension;

2. Radiograph taken with a 20 ° horizontal 

angulation with the cone shifted distally.

3. Radiograph taken with a 20 ° horizontal 

angulation with the cone directed mesially.

? The last two radiographs give information 

regarding the relation of the bur to the canal 

lumen in the bucco- lingual dimension.

? Always examine the angulation of the crown 

and the root of tooth on the pre-op diagnostic 

IOPA.

? In a tooth with a calcified pulp chamber, the 

distance from the occlusal/ incisal surface to 

the projected pulp chamber is measured from 

the preoperative periradicular film, or 

preferably from a bite- wing film. This 

measurement is key in calcified pulp 

chambers where no 'drop' can be felt.

? Endodontic Explorer [DG 16 Probe]

The DG-16 Endodontic explorer should be 

used to scout the floor of the pulp chamber. It 

is relatively 'safe' instrument as it will not 

gauge solid dentin, but will penetrate the 

orifice of a calcified canal and resist 

dislodgement or 'stick' when pulled out. In 

fact, the endodontic explorer can even be used 

to 'pick away' at calcification in a more 

controlled manner than, say, a slow speed 

round bur.

? Tools to Uncover Hidden Canals: -

Ultrasonics; Muller burs & Micro openers: - 

Micro-openers come in various sizes ranging 

from 10 to 30. Tapers also vary from 0.02 to 

0.04. The handle permits an unobstructed 

view of the working tip. Caution must be 

exercised not to use a 'heavy hand' when using 

these instruments, otherwise it may perforate 

the pulp chamber or fractured it.

CHELATING AGENTS

Chelator preparations have been advocated 

frequently as adjuncts for root canal preparation, 

especially in narrow and calcified root canals. Apical 

dentin is more frequently sclerosed, and is more 

mineralized. Many authors recommend liquid EDTA 

solution be introduced into the pulp chamber 

(pipette, cotton pellet) to identify the entrance to 
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calcified canals. EDTA may remain active within the 

canal for atleast 5 days if not activated (Weine 1996) 

They acts on calcified structure of the tooth only, but 

care should be taken not to place them in periapical 

area. Use EDTA {RC Help}as a lubricant when 

negotiating down calcified canals. Some experts 

advocate filling the pulp chamber with EDTA gel {RC 

Help}to help emulsify the pulp tissue and expedite 

its extirpation.

Irrigation: -

Soaking the pulp chamber with Sodium 

hypochlorite [NaOCl] helps to dissolve the organic 

debris in the chamber and around canal orifices to 

access canals. Soaking the pulp chamber with EDTA 

also helps to decalcify the openings to canal. 

Alternating between these two irrigants is a key to 

success. Calcification of a canal system is usually 

more prominent coronally. Once the coronal 

obstruction is cleared, the apical path is usually 

negotiable.

Biomechanical Preparartion: - 

Coronal flaring in a crown- down fashion is 
[6]

preferred.

Incremental instrumentation is achieved by 

creating new increments between the established 

widths by cutting off a portion of the file tip, thus 

making it slightly wider in diameter. [For example, if 

a 1 mm segment is clipped from a size 10 file,  the 

instrument becomes a size 12, by trimming sizes 15, 

20 and 25, instruments of sizes 17, 22 and 27 

respectively can be created.] In extremely sclerotic 

canals, only 0.5 mm segments are trimmed, 

increasing the instrument width by 0.01mm and 

making a size 10 into a size 11, etc. because cutting 

the shaft imparts a flat tip, a metal nail file is used to 

smooth the end and re-establish a bevel after the 

removal of any segment.

A small K-file, or a specific file designed for canal 

penetration (e.g. Pathfinder, Kerr Sybron), can be 

used to begin canal penetration. At this point, a 

small orifice shaper can be used to provide a tapered 

orifice penetration that facilitates further irrigant 

penetration and allows for the continued use of 

small K-files.

CASE- 1

A 21 year old female patient came to the dental OPD 

of our institute with a chief complaint of fractured 

and discoloured tooth since last 3-4 years and also 

had complain of perforation of her tooth during 

previous dental treatment from  a private dental 

practitioner. She was reffered to our Conserative 

dentistry & Endodontic department for further 

treatment.

On examination and as per history given by the 

patient, there was a discoloured maxillary left 

central incisor since 3-4 years and also a perforation 

of about 3mm diameter was seen on cervico-facial 

surface of the tooth at the level of Cemento-enamal 

junction (CEJ) since last 1 month as due to previous 

attempt made by a private dental practitioner. 

(Illustration 1)

The tooth was not giving any response to the 

thermal & electric pulp test. Adjacent teeth gave 

normal response to thermal and electric pulp 

testing.

On radiographic examination, it was a Calcified root 

canal of maxillary left central incisor with cervical 

perforation of the tooth / root at the level of CEJ. 

There was no periapical lesion and slight 

periodontal space widening in 21. (Illustration 2)
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Illustration 1: Pre-operative Photo of 21
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The patient and her guardian were offered two 

treatment modalities – non surgical endodontic 

therapy followed by prosthetic crown or extraction 

and prosthetic replacement. They decided to have 

non – surgical treatment. They provided consent for 

the treatment plan.

We had planned whole treatment with primary 

goal to locate canal opening; reaching upto full 

working length of the tooth root; Thorough cleaning 

and shaping of the canal; Proper three dimensional 

sealing of the root canal & hydrodynamic sealing of 

the root apex of 21  (Obturation) followed by Sealing 

of the perforated lesion and proper coronal sealing / 

restoration and aesthetic correction by giving 

appropriate tooth colored crown.

 On first visit, pre-operative intra oral periapical 

radiograph (IOPA) were taken of 11 (FDI Two-Digit 

Notation, FDI World dental Federation) using long 

cone technique and buccal object rule. These IOPAs 

helps to locate narrow calcified canal as well as to 

identify the long axis of the tooth.

Modification of the excess opening was done in 11 

using a small sized round bur (Mani BR-13, Mani 

Dia-Burs, Mani Incorporation Ltd. China), a small 

pin point catch was identified using endodontic 

probe (DG 16). It was further conformed by IOPA 

whether it was a canal opening or not by placing DG 

16 probe inside the pulp chamber with position of 

long axis of the tooth.

As it was conformed as a canal opening, we had 

started for negotiating the root canal upto full 

working length (See Illustration 3). Negotiating the 

canal was started with a small sized Stainless Steel 

Hand K- file (No. 8) (Mani Incorporation Ltd.), 

followed by gradual widening the canal space by 

using No. 10, 15, 20, and so on. EDTA gel (RC Help, 

Prime Dental products Pvt. Ltd.) was used as a 

chelating agent each time while file was inserted 

inside the canal.

Biomechanical preparation was completed up to 

ISO size 40 no., and was confirmed by Master cone 

IOPA in 11. Root canal was irrigated with 2.5% 

NaOCl during whole biomechanical preparation and 

final flush wad done by normal saline. Proper three 

dimensional obturation was done and  temporary 

filling of the pulp chamber was done by Cavit.

On second visit, temporary cement was removed 

and tooth was properly isolated. Perforated area 

was gained and further access was achieved by 

retracting gingival tissue by using gingival 

retraction cord. MTA (Mineral Trioxide Aggregate) 

was mixed as per the manufacturer's instruction 

and was loaded in the perforated area of the tooth to 
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Illustration 3: Gradually negotiated calcified root 

canal up to full working length.

Illustration 4:

Master cone IOPA in 21

Illustration 5:

Obturation in 21
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seal the perforation. A glass ionomer cement 

restoration was done to stabilize the set MTA plug as 

the tooth was going for crown cutting to receive 

prosthetic crown. (Illustration 6)

Patient was kept under observation for 1 week and 

up to 1 month. As we confirmed with no symptoms 

in tooth 21, patient was sent for prosthetic crown 

fabrication.

Discussion: -

In this case report, endodontic management of 

calcified root canals in young permanent tooth have 

been discussed. The cause of calcification is found 

due to previous history of trauma. There was also a 

history of previous attempt made for RCT and the 

operator had failed to locate the canal and also there 

was a mishap with perforation on facial surface of 

the tooth at the level of CEJ. So here, we were able to 

locate and reach up to full working length of the 

canal along with sealing the perforated area with 

MTA.

As we have discussed earlier that management of  

Calcified root canals are difficult or even impossible 

to find and treat it conservatively. An effort to locate 

the residual canal may remove large amounts of 

dentin and there is a risk of perforating or fracturing 

the root. Spontaneous calcification of the pulp 
[7]chamber in a young person's tooth is not common.  

[10]This may occur mainly due to Trauma  . We have to 

take the time to locate and to dissolve all of the 

blockages from the calcified root canal.

Chelating agents may be useful in the location of 

difficult-to-find orifice by sealing in the chamber 

between appointments. Because of the orifice is less 

calcified than the surrounding dentin, sufficient 

softening may allow it to be located with the sharp 

tip of endodontic explorer at the following 

appointments. Coronal flaring in a crown- down 

fashion is preferred for the biomechanical 

preparation of the tooth with calcified root canal. 

Conclusion: -

• The cases presented are the example of radio-

graphically unidentifiable pulp chamber that 

is difficult to treat but manageable via non-

surgical root canal therapy.

• Periodic radiographs taken between each 

drilling is mandatory practice to evaluate the 

depth reached.

• Good knowledge of tooth morphology 

coupled with patience and care are the secret 

of success. 
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