
Case Report

Perforations are significant iatrogenic complications 
of endodontic treatment and could lead to endodontic
failure. The prognosis is generally excellent if the 
problem is well-diagnosed and repair is well-performed
with a material that can provide proper sealing 
ability and biocompatibility. In this case report, the 
patient presented with the complaint of continuous 
dull pain in his right mandibular first molar tooth. The 
tooth was attempted for endodontic treatment and 
perforation has occurred at that time. Radiographic 
examination revealed, destruction in the furcal area 
with a little radiolucency and periradicular lesion 
involving apical region of the roots. Considering the 
above conditions, endodontic treatment and non- 
surgical repair of furcal perforation with mineral 
trioxide aggregate followed by permanent restoration
was planned and performed successfully. Follow up 
after one month, the patient was symptomless and 
the affected area was found healthy. However, long 
term clinico- radiographic follow-up is essential.
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Introduction
Perforations are pathologic or iatrogenic communication
between the root canal system and the attachment 
apparatus1. It can occur at any stage while performing
endodontic therapy that is during access cavity 
preparation or during instrumentation or due to 
pathological condition such as caries, root resorption 
etc. The result is a chronic inflammatory reaction of 
the periodontium (characterized by the formation of 
granulation tissue) that can lead to irreversible loss 
of attachment or loss of the tooth2. Such perforations 
are managed surgically or non-surgically, depending    
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on the particular characteristics of the case3. Various 
materials have been used in managing perforations 
including Amalgam, Intermediate Restorative Material 
(IRM), Super EBA, Cavit, Glass Ionomer and composites;
recently Mineral Trioxide Aggregate (MTA) and biodentine
are advocated4. The present case report describes non-
surgical repair of floor perforation on the right mandibular
first molar using MTA.

MTA is a mineral powder composed of thin hydrophilic
particles of tricalcium silicate, tricalcium aluminate, 
tricalcium oxide, silicate oxide, besides small amounts
of other mineral oxides and bismuthoxide, which 
provides it radiopacity5,6. It has been regarded as an 
ideal material for perforation repair, retrograde filling, 
pulp capping and apexification. When used as a 
repair material for perforation, MTA has many 
favourable properties including a good sealing 
characteristic, biocompatibility, bacteriostatic or 
bactericidal, radiopacity and ability to set up in the 
presence of blood7,8,9.

Case Report
A 30 years old male patient reported to the Department
of Conservative Dentistry and Endodontics with the 
complaint of continuous dull pain in his right mandibular
first molar. The tooth was attempted for endodontic 
treatment and perforation had occurred at that time. 
On clinical examination, the tooth was sensitive to 
percussion and palpation. The mean probing pocket 
depth was within normal level (2 mm). Radiographic 
examination revealed, destruction in the furcal area 
with a little radiolucency and periradicular lesion 
involving apical region of the roots. The condition 
was diagnosed as symptomatic chronic apical 
periodontitis along with floor perforation. Considering
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the above conditions, endodontic treatment and non-
surgical repair of furcal perforation with mineral 
trioxide aggregate followed by permanent restoration
was planned.

Treatment Procedure
The whole treatment procedure was explained to the 
patient and consent was taken. After isolation of the 
operative field with cotton roll, the temporary restorative
material was removed from the tooth and the 
perforation area was clinically seen. Haemorrhage 
was controlled by copious irrigation with 0.9% saline 
solution. A cotton pellet was placed in the orifice of 
perforation. Working length measuring radiograph 
was taken. The root canal was cleaned and shaped 
according to standardized technique. Before the use 
of each instrument, an irrigation of canal was 
performed using 2% Chlorhexidine (CHX) and 
immediately rinsed with normal saline. Then calcium 
hydroxide dressing was given for one week. On the 
next visit, root canals were irrigated with large 
volume of normal saline. Then the canals were dried 
and obturation was done. Then the perforation was 
sealed with white MTA (Angelus, Brazil) mixed with 
distilled water, as suggested and supplied by 
manufacturer. One sachet of MTA was mixed with 
one drop of distilled water for thirty seconds on a 
sterile glass slab by a stainless steel spatula. It was 
placed on the perforation site with a sterilized 
amalgam gun and was condensed with dam cotton. 
A small wet cotton pellet was placed in contact with 
MTA. Then the rest of the chamber was closed with 
glass ionomer. After 24 hours, removal of temporary 
cement was done to check if MTA was set. Then, the 
tooth was restored with direct restorative material 
named miracle mix. Bite was checked and post 
operative radiograph was taken. Follow up after one 
month the patient was symptomless and the tooth 
was healthy.

Discussion
The prognosis of perforations depends on the location,
size and time of contamination of the lesion. The 
location of furcal perforations at the level of the 
epithelial attachment and crestal bone suggested a
guarded prognosis10. Secondly, the size of a perforation   

represents another important factor in determining 
the success of the repair procedure; some authors 
suggested the use of internal matrix to avoid the 
extrusion of the sealing material and consequent 
periradicular tissue inflammation11. In this case, 
furcal perforation was small, with a low risk of filling 
material extrusion. Finally, interval between 
perforation and repair is one of the critical factors for 
success12,13. Immediate sealing of perforations 
enhances the repair process by reducing the possibility
of bacterial contamination of the defect14. Holland et 
al showed that the lateral root perforations sealed 
with MTA after contamination presented worse repair 
than the non-contaminated, immediately sealed 
perforations15.

In the present case, although the time between 
perforation and repair was two weeks, MTA 
treatment was successful. In another study, the time 
elapsed from the creation of the perforation to repair 
of the defect did not exceed 6 months and the use of 
MTA to seal furcal perforation was associated with a 
good short term clinical outcome16. In this case, the 
perforation defect was managed non-surgically as it 
was non-invasive, less technique sensitive, cost 
effective and prognosis is usually better than that of 
surgical procedure. Other options for perforation 
repair include premolarization and hemisection. 
These are indicated where periodontal involvement 
of one root is severe, loss of bone is extensive in the 
furcation area and when extensive bone loss has 
occurred around one root of molar.

Other than an accurate diagnosis and immediate 
treatment planning, a suitable material is also a key 
element in successful sealing of perforation17. An 
ideal material should adhere to the root canal wall 
while maintaining appropriate sealing and should be 
biocompatible or bioactive. In addition material should
be dimensionally stable, insoluble in tissue fluid, non 
resorbable and also radio- opaque18. Many materials 
can be used to repair perforation including amalgam,
composites and zinc oxide eugenol cements. However,
these materials require a dry field and they don’t 
promote new tissue formation. For these reasons, 
these materials were not used in the present case. 



86JAFMC Bangladesh. Vol 11, No 2 (December) 2015

In this case, MTA was used to repair furcal 
perforation as it has fulfilled the criteria of an ideal 
material such as biocompatibility and superior seal 
when compared to amalgam, IRM and Super EBA. 
MTA is the only material that is not affected by 
moisture or blood contamination. It has high pH 
(12.5) which promotes growth of cementum and 
regeneration of periodontal ligament19,20. MTA is 
primarily composed of calcium and phosphate ions, 
which are also the main constituents of the dental hard
tissues21. This resemblance in chemical composition 
to the tooth structure, the ability of MTA to release 
Ca+3 ions and its capacity to form hydroxyapatite are 
stated to be the factors responsible for its sealing 
ability, biocompatibility and dentinogenic activity22.
Microscopic examination of periodontal tissues after 
perforation in the furcal area and subsequent sealing
with MTA demonstrated repair of the periodontium, 
and new cementum formation over the material23.

The control of inflammatory process in the defect 
area during the management of perforation 
represents one of the main goals of the treatment, in 
addition to promoting the health of the surrounding 
tissue24. To achieve a better tissue response, in this 
case the perforation site was disinfected with 2% 
Chlorhexidine. Sodium Hypochlorite (NaOCl) was 
avoided because it is known that it can be extremely 
aggressive and cause damage to the surrounding 
tissue. Chlorhexidine has been recommended by 
several authors as an auxiliary chemical substance25,
as, in addition to being relatively non-toxic when 
compared to NaOCl, it has strong antimicrobial 
power and prolonged time of action. This property 
may offer clinical advantage of using Chlorhexidine 
in furcal perforations.

The evaluation criteria for determining success following
treatment of a perforated tooth include absence of 
symptoms, such as spontaneous pain or pain on 
palpation or percussion, absence of excessive mobility,
absence of communication between the perforation 
and the gingival crevice, absence of fistula, absence 
of radiographic signs of demineralization of the bone 
adjacent to the perforation and the treated tooth 
must be functional26,27.

Fig-1: Initial X-Ray

Fig-2: Site of Perforation

Fig-3: Repair of Perforation with MTA



87JAFMC Bangladesh. Vol 11, No 2 (December) 2015

Fig-4: Working length determination

Fig-5: Final X-Ray after obturation

Fig-6: After placement of  restoration

Conclusion
The prognosis of perforated teeth is better now-a-days
than it was in the past, and this is due to the improved
vision as well as the use of biocompatible materials 
such as MTA. Based on the outcome of present case,
it can be concluded that furcal perforation can be 
repaired non-surgically by using MTA. To determine the
long term prognosis patient’s symptoms, radiographic
changes and periodontal status should be monitored.
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