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Case Report   

Repair of Primary Molar Root Perforation with MTA:  
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Abstract 
Introduction: Root perforation is an endodontic procedural error. Treatmentof perforation 
depends on the location and size of perforation,duration of exposure to the oral cavity, 
patient's cooperation and degree oftissue inflammation. Several materials have been 
introduced to seal off the perforation. MTA is one of the best materials for this purpose. 
Case Report: We report the repair of distal root perforation in a primary mandibular 
second molar of a 9 year-old boy who had congenital absence of the second premolar 
tooth at the same quadrant. The perforation site was sealed with MTA and the three root 
canals were filled with gutta percha. Follow up visits at 1, 3, 6, 12, 21 and 24 months 
showed clinical and radiographic success of treatment. 
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Introduction 
Root perforation may occur as the result of resorp-
tion, caries, endodontic procedural errors or post 
space preparation. The prognosis of root perfora-
tion depends on the size and location of perfora-
tion, duration of exposure to oral cavity and level 
of inflammation in the periodontium. The shorter 
the time interval between the perforation and re-
pair, the smaller the size of perforation and the 
more apical its location, the greater the odds of 
treatment success. Aside from the recommended 
treatments for repair of root perforations, proper-
ties of the applied material are important as well. 
An ideal material for this purpose should be able to 
seal the perforation site and have optimal biocom-
patibility. Induction of osteogenesis and cement 
genesis, easy application, radiopacity, having bac-
tericidal or bacteriostatic properties and low cost 
are among other important factors [1, 2]. 
Mineral Trioxide Aggregate (MTA) was intro-
duced to the dental market in 1998 and has numer-

ous applications for repair of root perforations, 
direct pulp capping and apexification. MTA pre-
vents microleakage, is biocompatible and induces 
the regeneration of periodontal tissue. MTA is a 
mineral powder comprising of hydrophilic par-
ticles [2]. It contains 50-75% calcium oxide and 
12-25% silicon dioxide. These two materials com-
prise 70-95% of the cement. These two raw mate-
rials react and form tricalcium silicate, dicalcium 
silicate, tricalcium aluminate and tetracalcium 
aluminoferrite. By adding water, the cement is hy-
drated and forms silicate hydrate gel. A radiopaque 
material (bismuth oxide) is also added [3]. Iron is 
added to white MTA in order to obtain gray MTA 
[4]. It has a pH of 12.5 and polymerizes in pres-
ence of humidity during 4 hours. Several studies 
have confirmed the biocompatibility and sealabili-
ty of MTA [2]. MTA is not susceptible to contami-
nation with tissue fluids or blood; it has low cyto-
toxicity and possesses antibacterial activity. It is 
also capable of inducing cementogenesis when 
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used as root end filler. Several experimental stu-
dies have shown that MTA has a sealing potential 
superior to that of amalgam, ZOE and light-cure 
glass ionomers [2]. Moreover, its level of toxicity 
is lower than that of IRM or Super EBA [3].  
Histological studies on periodontal tissue after fur-
cal perforation have indicated healing of the peri-
odontium and new cementum formation over the 
material [4]. Tissue repair as the result of the ap-
plication of MTA is explained by the release of 
calcium ions. MTAreleases calcium ions for sever-
al days after its setting. These ions spread through-
out the dentinal defects [5]. Recently, biologic 
properties of MTA have been attributed to the pro-
duction of hydroxyapatite as the result of contact 
of calcium ions with tissue fluids [5]. 
Several case reports describing repair of furcal per-
foration with MTA are available [1, 2, 3, 6] but no 
study was found on the repair of a lateral root per-
foration in a primary tooth. This case report de-
scribes a successful case of repair of a lateral root 
perforation in a primary tooth with MTA and its 
24-month follow up.  
 
Case Report  
Our patient was a healthy 9 year-old boy with no 
history of systemic disease presenting to the De-
partment of Pediatric Dentistryat Azad University 
Dental School in January 2010 complaining of 
tooth caries.  
Extraoral examination was unremarkable. Intraoral 
examination revealed moderate oral hygiene and a 
severely decayed primary mandibular left second 
molar. PA radiography revealed congenital missing 
of the second premolar tooth bud at the same qua-
drant. Orthodontic consultation obviated the need 
for orthodontic treatment and thus, a consensus 
was reached to save the tooth. The treatment plan 
included debridement, irrigation of canals, obtura-
tion with gutta percha and placement of a stainless 
steel crown. Inferior alveolar nerve block was per-
formed using 2% lidocaine plus 1/100,000 epi-
nephrine. Rubber dam was placed and access cavi-
ty was prepared. Initial files (#15 K file for the me-
sial and # 20 K file for the distal canals) were in-
troduced into the canals for working length deter-
mination. Accurate working length was ensured 
radiographically. Canal preparation was performed 
by filing and irrigation with saline solution. Distal 
canal had continuous bleeding. PA radiography 

showed a perforation in the middle one-third to 
apical one-third of the distal root (Figure 1). 
 

Figure 1. Perforation detected on the PA radiograph 
 
Considering the congenital missing of the perma-
nent second premolar and patient’s good coopera-
tion, we decided to repair the perforation with 
MTA. Distal canal was dried with paper points as 
much as possible and a cotton pellet soaked with 
5.25% sodium hypochlorite was placed in the 
access cavity (for relative disinfection of the perfo-
ration site). ProRoot ® MTA was mixed according 
to the manufacturer’s instructions and delivered to 
the perforation site in the distal canal by an endo-
dontic plugger. Cleaning and shaping of the mesial 
canals were performed and canals were filled with 
gutta percha and AH26 sealer. Numerous studies 
can be found in the literature reporting successful 
outcome of MTA application and immediate filling 
of root canals in a single visit [7-11]. Thus, root 
canals were filled in the same session. In order to 
ensure coronal seal, the tooth preparation for SS 
crown was completed and #3 3M ® stainless steel 
crown was placed. A radiograph was obtained to 
ensure its accurate adaptation and marginal fit and 
the crown was cemented using zinc poly-
carboxylate cement. 
The patient presented one month later for follow 
up and the respective tooth was clinically and radi-
ographically examined. 
Repair of the perforation caused no lesion in the 
tooth supporting structures (PDL and alveolar 
bone). Follow ups were continued at 3, 6, 12, 21 
and 24 months. Radiographs obtained at follow up 
sessions all confirmed successful repair of the per-
foration site.  
 
Discussion 
Successful application of MTA for sealing furcal 
perforations in primary and permanent teeth has 
been frequently reported in the literature [1, 2, 4, 6, 
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12, 13]. However, no study was found on repair of 
lateral root perforation in a primary tooth. Several 
materials have been studied in terms of biocompa-
tibility and effectiveness for repair of root perfora-
tions in permanent teeth. Holland et al, in their 
study on periodontium of dogs reported various 
pulpal reactions that occurred during 30 days after 
the exposure of periodontium to MTA. However, 
no sign of inflammation was seen in the periodon-
tium after 180 days [14]. Noetzel, et al. stated that 
due to high biocompatibility, MTA can create a 
perfect seal in root perforations [1]. 
Prognosis of the perforation depends on the loca-
tion, size and duration of contamination (exposure 
to the oral cavity). Our patient had a lateral root 
perforation that has a more favorable prognosis 
than furcal perforations; because the risk of bac-
terial contamination of the area via the gingival 
sulcus and the PDL is small. In a case report, Oli-
viera et al. demonstrated that furcal radiolucency 
disappeared 20 months after repair with MTA in-
dicating new bone formation and healing of the 
periodontal tissue. Thus, they recommended MTA 
as the material of choice for repair of furcal perfo-
rations in primary teeth and increasing the survival 
rate of these teeth [12]. 
In our case, due to the lack of access or direct vi-
sion of the perforation site, it was impossible to 
determine the exact size of the perforation. But, 
using radiography, we estimated the size of perfo-
ration to be approximately equal to the diameter of 
a #35 endodontic file tip. No sign of bone loss or 
inflammation were observed around the MTA on 
the follow up radiographs (Figure 2).  
 

Figure 2. One month follow up 
 
In this process, extrusion of the MTA into the peri-
odontium is inevitable and a matrix is required to 
be placed beneath the sealing material to prevent 
its extrusion into the periodontium. This is a com-
plex procedure and some of the matrixes intro-
duced for this purpose decrease the sealability of 

the material while some others are not biocompati-
ble [15]. 
Some researchers have used calcium hydroxide 
prior to the application of MTA; whereas, some 
others recommend using a resorbable collagen ma-
trix to prevent MTA extrusion [16]. Al-Dafaas and 
Al-Nazhan used calcium hydroxide to prevent the 
extrusion of MTA and observed mild to moderate 
chronic inflammation along with stratified squam-
ous epithelial tissue around the perforation site 
[15]. We did not use a matrix in our patient and 
consequently, some material extruded from the 
distal wall which was inevitable. Radiographic fol-
low-upsconfirmed that this extrusion caused no 
problem and no sign of periodontal lesion or bone 
loss was observed (Figures 3-6).  
 

Figure 3. Six months follow up 
 

Figure 4. Twelve months follow up 
 

Figure 5. Eighteen months follow up 
 

Figure 6. Twenty-four months follow up 
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Immediate seal of the perforation site enhances the 
process of repair because it decreases the risk of 
bacterial contamination. Holland et al. showed that 
lateral root perforations that had been sealed with 
MTA after bacterial contamination had aworseout-
come compared to the immediately sealed perfora-
tions [14]. In our patient, immediately after defi-
nite diagnosis of perforation, the site was repaired 
with MTA decreasing the risk of contamination.  
 
Conclusion 
Repair of root perforationwith MTA in our patient 
(primary mandibular second molar) was associated 
with successful clinical and radiographic outcome 
at 24 months follow up. Clinical trials with ade-
quate sample size are required in this respect.  
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