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Treatment of Strip Perforation Using Root MTA: A Case Report

Mohammad Froughreyhani a, Amin Salem Milani b*, Behnaz Barakatein c, Vahhab Shiezadehd

a Department of Endodontics, Dental School, Tabriz University of Medical Sciences, Tabriz, Iran; b Dental and Periodontal Research Center, Tabriz
University of Medical Sciences, Tabriz, Iran; c Department of Endodontics, Dental School, Isfahan University of Medical Sciences, Isfahan, Iran; d Dental School,
Zanjan University of Medical Sciences, Zanjan, Iran

ARTICLE INFO ABSTRACT
Article Type:
Case Report

Root perforations are an undesired complication of endodontic
treatment which result in loss of integrity of the root, and adversely
affect the prognosis of the treatment. Recently, Iranian mineral trioxide
aggregate (Root MTA) has been introduced as an ideal material for
perforation repair. In this article a successful repair of strip root
perforation of mandibular molar using Root MTA is presented with
15-month follow-up. This case suggests that Root MTA may be a
substitute material for the treatment of strip perforation; however,
more clinical studies with larger sample size and longer follow-ups are
needed.
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Introduction

oot perforations may occur during access cavity
preparation, root canal instrumentation, post space
preparation, or as a result of the extension of

internal resorption into the periradicular tissues. They
result in loss of integrity of the root and destruction of the
adjacent periodontal tissues [1]. Root perforation can be
repaired through the access cavity or by surgical
intervention. When repair of a perforation fails after an
intracanal approach or if the perforation site is
inaccessible through the access cavity, surgical repair is
indicated [2]. Prognosis of perforation repair mostly
depends on elimination and prevention of infection of the
perforation site. In addition, the use of a biocompatible
material that seals the perforation will limit periodontal
inflammation [3].

Different materials have been used for perforation
repair, including amalgam, IRM, Super EBA, Cavit, gutta-
percha, glass ionomer, resin-ionomer, new generation
dentin-enamel bonding systems, and composites; but
none of them fulfill the criteria of an ideal repair material
that include sealing ability, biocompatibility, and ability to
induce osteogenesis and cementogenesis [4].

Mineral trioxide aggregate (MTA) is a widely known
material that was originally proposed to repair
perforations; however, it gradually gained a variety of
clinical applications such as root end filling [5, 6], pulp
capping in primary and permanent teeth [7, 8], apical
barrier for immature permanent teeth [9], and repair of
tooth resorption [10]. MTA has also shown strengthening
effect on dentinal wall of immature roots [11, 12] and was
also proposed as a suitable coronal barrier material [13].
MTA is primarily composed of tricalcium silicate,
tricalcium aluminate, tricalcium oxide, and silicate oxide
that upon hydration, forms a colloidal gel that solidifies in
approximately 3h [14]. MTA has shown many favorable
properties including a good sealing, biocompatibility,
antibacterial effect, radiopacity, and ability to set in the
presence of blood [15-19]. In vitro perforations repaired
with MTA show significantly less leakage when compared
with amalgam, IRM, ZOE, and Super EBA [20, 21]. Its
ability to induce osteogenesis and cementogenesis make
MTA a suitable material for the treatment of root
perforations [22]. The original commercial brand of MTA
is ProRoot MTA that was developed by Tulsa Dental. The
high cost of ProRoot MTA persuaded the researchers to
develop other brands with lower costs.
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Figure 1. A) preoperative tracing radiograph showing large furcal and periapical lesions at the mesial and distal roots of the mandibular first
molar; B) a strip perforation on the distal aspect of the mesiolingual canal; C) repair of the perforation with Root MTA; slight extrusion of the

material is evident; D) 15-month Follow-up radiograph showing complete resolution of periapical and furcal lesions.

Root MTA was developed by Lotfi in Tabriz
University of Medical Sciences, (Iran) as a less expensive
brand of MTA. Studies have shown favorable properties of
Root MTA [23, 24]. There are still not enough case reports
and clinical studies demonstrating the clinical applications
of Root MTA. This study presents a mandibular molar
with iatrogenic stripping perforation which was
successfully managed using Root MTA.

Case Report

A 25-year-old woman with the complaint of persistent
drainage of pus in the right mandibular vestibule region was
referred to the Endodontic Department of Tabriz Dental
School. Patient’s medical history revealed no significant
findings.

On clinical examination, the right mandibular first
molar was sensitive to percussion; however, probing depth
and mobility were within normal range. Right mandibular
first molar showed no response to thermal and electric pulp
testing. Tracing with gutta-percha pointed to the right first
mandibular molar as the origin of the draining sinus tract.
Radiographic examination also revealed furcal and apical
radiolucency (Figure 1A). Diagnosis of pulp necrosis with
chronic periradicular periodontitis was established. After
isolation with rubber dam, standard access cavity was
prepared, and canal instrumentation was started. The
instrumentation was stopped because of sudden bleeding in
mesiolingual canal of mesial root. Stripping perforation of
the mesial root was seen on the intraoral periapical
radiograph (Figure 1B). The patient was immediately
referred to the post-graduate section of the Endodontic
Department. There, the instrumentation of the canals was
continued using ProTaper Universal (Dentsply Maillefer,
Ballaigues, Switzerland) in a crown down approach except in
the mesiolingual canal to prevent increasing the size of
perforation. One percent sodium hypochlorite (NaOCl) was
used as irrigant during instrumentation. Because of
persistent hemorrhage, a calcium hydroxide dressing was
placed into the canals, and the tooth was temporary restored
with Zonalin (Purton, Wiltshin, Sweden). The patient was
asymptomatic between appointments. At the subsequent visit
7 days later, the tooth was isolated, temporary restoration
was removed, and the canals were thoroughly irrigated with

1% NaOCl. The canals were then gently dried and obturated
with gutta-percha (Gapadent, Hamburg, Germany) and
AH26 sealer (Dentsply DeTrey, Konstanz, Germany) using
lateral compaction method. The gutta-percha coronal to the
perforation site in mesiolingual canal was removed. Root
MTA (Salamifar, Tehran, Iran) was mixed according to the
manufacturer’s instructions and compacted into the coronal
section of the canal and perforation site using Schilder
plugger (Dentsply Caulk, Milford, USA) (Figure 1C). A wet
cotton pellet was placed over the MTA, and the tooth was
temporary restored using IRM (Dentsply, York, PA, USA).
After 48 hours, the temporary restoration and cotton pellet
were removed, and the tooth was permanently restored with
amalgam (Synalloy, Dentoria, France). On 15-month recall,
the patient had no signs or symptoms, and radiographic
examination demonstrated complete resolution of furcal and
periapical radiolucency (Figure 1D).

Discussion

Strip perforation is an unwanted procedural accident that
negatively affects the prognosis. Mesiobuccal root of maxillary
molars and the mesial root of mandibular molars are highly
susceptible to strip perforation because of thin dentinal walls.
Inappropriate instrumentation as well as large instruments
during preparation in these thin root canals can cause strip
perforation. Mechanical trauma to periodontal tissue as a
result of perforation and possible contamination of the site
often lead to inflammation and osseous destruction. Strip
perforation differs from other perforations because of its large
affected area, irregular edge of the perforation site, and
difficulty in sealing the perforation [3]. One of the most
important factors affecting the prognosis is the time elapsed
since the occurrence of the perforation [1, 25]. In the present
case, the time between perforation and repair was short; this
contributed to the success of the treatment. In this case, the
canals were treated with calcium hydroxide between
appointments to reduce exudation, excessive bleeding, and
inflammation of the periradicular tissues before the obturation
of the canals and sealing of the perforation with MTA. Studies
have shown that calcium hydroxide eliminates bacteria and
reduces inflammation and bleeding from the perforation site
[26, 27]. Application of calcium hydroxide in this case reduced
inflammation and bleeding, making the treatment less
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complicated. To prevent possible negative effect of calcium
hydroxide on setting of MTA [28], the mesiolingual canal was
thoroughly irrigated prior to MTA placement.

Mineral trioxide aggregate is well known biocompatible
material that induces cementogenesis around the perforation
sites [29]. It has been used successfully to repair the
perforations in different clinical situations [15, 18, 27, 30].
Because of hydrophilic nature of MTA, moisture is required
for complete setting of the material [4]. However, some studies
have proposed that the moisture from the tissue side is often
enough for proper setting of MTA without the need for
additional moisture from within the canal [31, 32]. We used a
wet cotton pellet for 48 h to assure proper setting of MTA.

Root MTA is Iranian brand of mineral trioxide aggregate
produced by Dr. M. Lotfi. The studies on microleakage,
cytotoxicity, and biocompatibility of Root MTA showed
favorable results similar to the original ProRoot MTA [23, 24,
33-35].

On 15-month recall, the repaired tooth was clinically and
radiographically healthy and continued to satisfy functional
demands. This case presented successful treatment of strip
perforation using Root MTA. We may conclude that Root
MTA is a suitable material for perforation. However, further
clinical studies are still required to determine the prognosis of
root perforations repaired with Root MTA in long term.

Conflict of Interest: ‘None declared’.

References

[1] Fuss Z, Trope M. Root perforations: classification and treatment
choices based on prognostic factors. Endod Dent Traumatol.
1996;12(6):255-64.

[2] Torabinejad M, Chivian N. Clinical applications of mineral
trioxide aggregate. J Endod. 1999;25(3):197-205.

[3] Allam CR. Treatment of stripping perforations. J Endod.
1996;22(12):699-702.

[4] Bryan EB, Woollard G, Mitchell WC. Nonsurgical repair of
furcal perforations: a literature review. Gen Dent.
1999;47(3):274-8; quiz 9-80.

[5] Torabinejad M, Watson T, Pitt Ford TR. Sealing ability of a
mineral trioxide aggregate when used as a root end filling
material. J Endod. 1993;19(12):591-5.

[6] Milani AS, Shakouie S, Borna Z, Sighari Deljavan A, Asghari
Jafarabadi M, Pournaghi Azar F. Evaluating the Effect of
Resection on the Sealing Ability of MTA and CEM Cement.
Iran Endod J. 2012;7(3):134-8.

[7] Liu H, Zhou Q, Qin M. Mineral trioxide aggregate versus
calcium hydroxide for pulpotomy in primary molars. Chin J
Dent Res. 2011;14(2):121-5.

[8] Bakland LK. Management of traumatically injured pulps in
immature teeth using MTA. CDA. 2000;28(11):855-9.

[9] Chala S, Abouqal R, Rida S. Apexification of immature teeth
with calcium hydroxide or mineral trioxide aggregate:

systematic review and meta-analysis. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2011;112(4):e36-e42.

[10] Kqiku L, Ebeleseder K, Glockner K. Treatment of Invasive
Cervical Resorption With Sandwich Technique Using Mineral
Trioxide Aggregate: A Case Report. Oper Dent. 2012;37(1):98-
106.

[11] Tuna EB, Dincol ME, Gencay K, Aktoren O. Fracture
resistance of immature teeth filled with BioAggregate, mineral
trioxide aggregate and calcium hydroxide. Dent Traumatol.
2011;27(3):174-8.

[12] Milani AS, Rahimi S, Borna Z, Jafarabadi MA, Bahari M,
Deljavan AS. Fracture resistance of immature teeth filled with
mineral trioxide aggregate or calcium-enriched mixture cement:
An ex vivo study. Dent Res J (Isfahan). 2012;9(3):299-304.

[13] Vosoughhosseini S, Lotfi M, Shahmoradi K, Saghiri MA,
Zand V, Mehdipour M, Ranjkesh B, Mokhtari H, Salemmilani
A, Doosti S. Microleakage; comparison of glass-ionomer and
white mineral trioxide aggregate used as a coronal barrier in
non vital bleaching. Med Oral Patol Oral Cir Bucal.
2011;16(7):1017-21.

[14] Torabinejad M, Hong CU, McDonald F, Pitt Ford TR.
Physical and chemical properties of a new root-end filling
material. J Endod. 1995;21(7):349-53.

[15] Parirokh M, Torabinejad M. Mineral trioxide aggregate: a
comprehensive literature review--Part III: Clinical applications,
drawbacks, and mechanism of action. J Endod. 2010;36(3):400-13.

[16] Torabinejad M, Parirokh M. Mineral trioxide aggregate: a
comprehensive literature review--part II: leakage and
biocompatibility investigations. J Endod. 2010;36(2):190-202.

[17] Parirokh M, Torabinejad M. Mineral trioxide aggregate: a
comprehensive literature review--Part I: chemical, physical, and
antibacterial properties. J Endod. 2010;36(1):16-27.

[18] Main C, Mirzayan N, Shabahang S, Torabinejad M.
Repair of root perforations using mineral trioxide aggregate: a
long-term study. J Endod. 2004;30(2):80-3.

[19] Mozayeni MA, Milani AS, Marvasti LA, Asgary S.
Cytotoxicity of calcium enriched mixture cement compared
with mineral trioxide aggregate and intermediate restorative
material. Aust Endod J. 2012;38(2):70-5.

[20] Mannocci F, Vichi A, Ferrari M. Sealing ability of several
restorative materials used for repair of lateral root perforations.
J Endod. 1997;23(10):639-41.

[21] Nakata T, Bae K, Baumgartner J. Perforation repair
comparing mineral trioxide aggregate and amalgam using an
anaerobic bacterial leakage model. J Endod. 1998;24(3):184-6.

[22] Baek SH, Plenk H, Kim S. Periapical tissue responses and
cementum regeneration with amalgam, SuperEBA, and MTA as
root-end filling materials. J Endod. 2005;31(6):444-9.

[23] Moazami F, Shahsiah S. The cellular behavior and SEM
evaluation of ProRoot and Root MTAs on fibroblast L929. Iran
Endod J. 2006;1:1-2.

[24] Asgary S, Eghbal M, Parirokh M, Torabzadeh H. Sealing
Ability of Three Commercial Mineral Trioxide Aggregates and



Froughreyhani et al.83

IEJ Iranian Endodontic Journal 2013;8(2):80-83

an Experimental Root-End Filling Material. Iran Endod J.
2006;1(3):101-5.

[25] Menezes R, da Silva Neto UX, Carneiro E, Letra A,
Bramante CM, Bernadinelli N. MTA repair of a supracrestal
perforation: a case report. J Endod. 2005;31(3):212-4.

[26] Sjögren U, Figdor D, Spångberg L, Sundqvist G. The
antimicrobial effect of calcium hydroxide as a short-term
intracanal dressing. Int Endod J. 1991;24(3):119.

[27] Yildirim G, Dalci K. Treatment of lateral root perforation
with mineral trioxide aggregate: a case report. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 2006;102(5):e55-8.

[28] Lotfi M, Vosoughhosseini S, Saghiri M, Zand V, Yavari
HR, Kimyai S, Mehdipour M, Ranjkesh B, Mokhtari H,
Salemmilani A, Doosti S. Effect of alkaline ph on sealing ability
of white mineral trioxide aggregate. Med Oral Patol Oral Cir
Bucal. 2011;16(7):e1014-6.

[29] Koh ET, McDonald F, Pitt Ford TR, Torabinejad M.
Cellular response to Mineral Trioxide Aggregate. J Endod.
1998;24(8):543-7.

[30] Brito-Júnior M, Quintino AF, Camilo CC, Normanha JA,
Faria-e-Silva AL. Nonsurgical endodontic management using
MTA for perforative defect of internal root resorption: report of
a long term follow-up. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2010;110(6):784-8.

[31] Budig CG, Eleazer PD. In Vitro Comparison of the Setting
of Dry ProRoot MTA by Moisture Absorbed through the Root. J
Endod. 2008;34(6):712-4.

[32] Chogle S, Mickel AK, Chan DM, Huffaker K, Jones JJ.
Intracanal assessment of mineral trioxide aggregate setting and
sealing properties. Gen Dent. 2007;55(4):306-11.

[33] Razmi H, Sharifi D, Mottahari P, Khosravi M. Pulp tissue
reaction of dog canines to Root MTA and Portland cement
compared to ProRoot MTA as pulp capping agents. JDT.
2006;3(2):63-8.

[34] Zarabian M, Razmi H, Sharifian M, Sharifi D, Sasani F,
Mousavi A. An Investigation on the Histologic Responses of
periapical tissues following retrofilling with root MTA and
Portland cement type I versus ProRoot MTA in the canine teeth
of cats. J Dent Med. 2004;1(4):31-8.

[35] Sharifian MR, Ghobadi M, Shokohinejad N, Asadian H.
Cytotoxicity Evaluation ff Proroot MTA, Root MTA and
Portland Cement on Human Gingival Fibroblasts. Iran Endod J.
2007;2(3):91-4.

Please cite this paper as: Froughreyhani M, Milani AS, Barakatein
B, Shiezadeh V. Treatment of a Strip Perforation Using Root
MTA: A Case Report. Iran Endod J. 2013;8(2):80-83.


