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ROOT CANAL RETREATMENT AND REPAIR OF IATROGENIC PERFORATION — A
CASE REPORT

ENDODONTSKI RETRETMAN 1 SANACIJA JATROGENE PERFORACIJE KANALA KORENA ZUBA —
PRIKAZ SLUCAJA

Katarina OTASEVIC!, Ana TADIC"? and Milan DROBAC"2

Summary

Introduction. Root perforations may occur following endodon-
tic treatment, thus compromising the root integrity and treat-
ment outcome. Case Report. A patient presented with a root
canal perforation following an earlier treatment of the upper
left lateral incisor (tooth 22). Onee the diagnosis of a sympto-
matic periapical periodontitis was established, a decision was
made to retreat the root canal using mineral trioxide aggregate
and perform apicoectomy. The procedure was performed in
three sessions and two follow-up visits, after 12 and 18 months,
respectively. At the last follow-up, bone neoformation was ob-
served in the periapical region of the treated tooth. Conclusion,
Successful outcome in this case depended on appropriate diag-
nosis, root canal and surgical site disinfection, as well as sealing
of the root canal perforation to prevent recontamination.

Key words: Root Canal Therapy: Retreatment; Endodontics;
Apicoectomy; latrogenic Disease; Root Canal Filling Materials;
Treatment Outcome

Introduction

According to the findings of cross-sectional stud-
ies conducted in different countries, more than 30%
of all root-filled teeth are associated with apical peri-
odontitis (AP) or “postoperative disease,” indicating
a great need for retreatment of the affected teeth [1].
Accidental root perforations, which may have serious
adverse implications, occur in approximately 2 — 12%
of endodontically treated teeth. Root perforation is an
artificial communication between the root canal sys-
tem and the supporting tissues of the tooth or oral
cavity that decreases the likelihood of successful en-
dodontic treatment outcome, and often leads to tooth
loss [2]. Perforations may occur due to pathological
processes, such as root resorption and dental caries,
or they are iatrogenic complications found during or
after root canal therapy [3]. Root perforations are
commonly treated by sealing them with a wide range
of materials, such as amalgam, composite, zinc oxide
eugenol, biodentine (tricalcium silicate cement), or

Sazetak

Uvod. U toku endodontskog tretmana moze do¢i do perforaci-
Je kanala korena, a samim tim i negativnog uticaja na integritet
korena i ishod le¢enja. Prikaz sluaja. Pacijent je upuéen radi
sanacije perforacije kanala korena gorenjeg levog lateralnog
sekuti¢a (zuba 22), koja je nastala prilikom prethodnog tret-
mana. Kada je postavljena dijagnoza simptomatskog apikalnog
parodontitisa, doneta je odluka o endodontskom retretmanu,
nakon kog ¢e uslediti apikotomija uz zaptivanje perforacije
mineral-trioksid agregatom. Celokupan tretman je obavljen u
tri posete i kontrolisan dva puta (nakon 12 i 18 meseci). Na
poslednjoj kontroli uo&eno je ponovno formiranje kosti u peri-
apikalnoj regiji tretiranog zuba. Zaklju€ak. Postignut uspeh u
ovom slu¢aju zavisio je od adekvatno postavljene dijagnoze,
dezinfekeije kanala korena i hirurSkog mesta kao i zaptivanja
perforacije kanala korena radi spregavanja rekontaminacije.
Kljuéne reéi: terapija kanala korena zuba; retretman; endodon-
cija: apikotomija; jatrogena oboljenja; materijali za punjenje
kanala korena zuba; ishod leéenja

mineral trioxide aggregate (MTA). At present, bi-
odentine and MTA are most commonly used, since
they provide the best results for perforation repair [4].

Biodentine, like MTA, belongs to the group of
calcium silicate-based cements with high biocompat-
ibility and bioactivity, as well as improved mechani-
cal properties and shorter setting time compared to
calcium silicate. As a result, this material has a wide
range of applications, including closure of iatrogenic
perforations, direct pulp capping, endodontic therapy
of teeth with incomplete root growth, and retrofilling
after apicoectomy [5]. The MTA is a calcium silicate-
based cement, originally designed for retrofilling of
root canals, as well as for direct pulp capping and
iatrogenic perforation closure. In many extant studies,
oral tissue reacted positively to cement bridges placed
directly above the filling, exhibiting cementogenesis
properties [6]. Available evidence indicates that, when
in direct contact with fibroblasts, cementoblasts, pe-
riosteal ligament, and osteoblasts, MTA is more
biocompatible and less toxic than other materials.

Corresponding Author: Dr Katarina OtaSevi¢, Univerzitet u Novom Sadu, Medicinski fakultet, Klinika za stomatologiju Vojvodine,,
21000 Novi Sad, Hajduk Veljkova 12, E-mail: katarina otasevic@mf uns.ac.rs
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Abbreviations

MTA  —mineral trioxide aggregate
AP — apical periodontitis
CBCT - cone beam computed tomography

However, its main drawbacks, such as relatively long
setting time, poor handling, and tooth discoloration
potential, have attracted criticism [7]. These negative
aspects notwithstanding, the aim of this follow-up
case report is to present a successful use of MTA in
the treatment of iatrogenic perforation.

Case Report

A 22-year-old female patient presented at the De-
partment of Dental Medicine of the Faculty of Med-
icine, University of Novi Sad, Serbia, complaining
of pain in the maxillary left lateral incisor (tooth 22).
The patient’s medical history revealed that she was
in good health and had no systemic diseases. How-
ever, she reported having a surgical procedure on the
affected tooth four years before. Subsequent clinical
examination confirmed a positive response to percus-
sion and digital palpation in the periapical region of
tooth 22 with no sinus tract. Periapical radiographic
examination revealed a radiolucent lesion around the
periapical region of tooth 22, presenting features of
AP. Since there were signs of root perforation due to
previous treatment, cone beam computed tomogra-
phy (CBCT) was performed to make an accurate
diagnosis of the lesion and its relationship with the
adjacent teeth, and to confirm the presence of root
canal perforation on the cervical third of the root.
The final diagnosis was symptomatic AP, necessitat-
ing root canal retreatment, followed by endodontic
surgery (root-end resection) and perforation sealing.
Prior to commencing the treatment, the patient was
instructed to take antibiotics for three days (amoxicil-
lin caps. 500 mg, three times a day).

After administration of local anesthesia (2% lido-
caine with epinephrine 1:100 000) (Galenika a.d.,
Belgrade, R. Serbia), the tooth was 1solated with a
rubber dam, the restorative material was removed and
the access cavity was prepared. The cement, along
with gutta-percha, was removed from the canal. The
instrumentation was continued using hand files and
applying the step-back technique, whereby 1% so-
dium hypochlorite (NaOCl), 17% ethylenediamine-
tetraacetic acid (i-EDTA Solution) (i-dental, Siauliai,
Lithuania), saline solution and 2% chlorhexidine
digluconate (GLUCO-CHeX) (CERKAMED, Sta-
lowa Wola, Poland) were used as irrigants, in this
particular order. Due to persistent apical leakage, a
mixture of calcium hydroxide and 2% chlorhexidine
was placed into the canal, and the tooth was temporar-
ily restored with i-PRO N (i-dental, Siauliai, Lithua-
nia). On the next visit 10 days later, the tooth was
isolated, the temporary restoration was removed, and
the canal was thoroughly irrigated with saline solu-
tion, 1% NaOCl, 17% i-EDTA Solution, saline solu-
tion and 2% GLUCO-CHeX. The canal was gently
dried with paper points and obturated with gutta-

Figure 1. Visible perforation site
Slika 1. Vidljivo mesto perforacije

percha (DiaDent, Seoul, South Korea) and AH Plus
sealer (Denstply DeTrey, Konstanz, Germany) using
lateral compaction method.

Two days later, apicoectomy was performed under
local anesthesia (2% lidocaine with epinephrine
1:100,000) whereby intraoral access to the lesion was
achieved via intrasulcular incision of the buccal re-
gion from tooth 11 to tooth 24. After flap detachment,
the perforation was clearly visible (Figure 1) and a
minimum osteotomy was performed to obtain a sur-
gery window using a surgical steel drill no. 06 (Kom-

Figure 2. Perforation site sealed with MTA
Slika 2. Zatvaranje perforacije sa mineral-trioksid agre-
ga.fam
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Figure 3. a: Initial periapical radiography; b: Postop-
erative periapical radiography; c: Follow-up periapical
radiography after 12 months; d: Follow-up periapical
radiography after 18 months

Slika 3. a) Inicijalna periapikalna radiografija; b) Post-
operativna periapikalna radiografija; ¢) Kontrolna peri-
apikalna radiografija nakon 12 meseci; d) Kontrolna
periapikalna radiografija nakon 18 meseci

et Dental Gebr. Brasseler GmbH & Co., Lemgo, Ger-
many) with intensive sterile saline solution irrigation.
The apical third of the root was removed using fissure
drill (NPOOO SISTEMA, Minsk, Belarus) and the
perforation site was sealed with MTA (Tehnodent, Sev-
ernyi, Russia) (Figure 2). Once the flap was reposi-
tioned, the surgical site was closed by intrasulcular
suturing with 3-0 silk thread (ETHICON, AgnTho’s
AB, Lidingd, Sweden). A postoperative radiograph was
taken immediately after suturing. The suture was re-
moved seven days later, and the patient progressed well
postoperatively without any sequelae. Radiographic
examination performed at the 12-month follow-up re-
vealed further healing and the patient confirmed that
the tooth had remained asymptomatic. Upon clinical

Otadevic K, et al. Repair of latrogenic Perforation

examination, the tooth was pain-free and unresponsive
to percussion and palpation. At the 18-month follow-up,
adequate clinical function was confirmed and radio-
graphic findings showed bone neoformation in the
periapical region of tooth 22 (Figure 3).

Discussion

According to Lopes and Siqueira, the success of
endodontic treatment is verified by the absence of a
periapical lesion after an appropriate follow-up period
[8]. Therefore, the prior treatment of our patient failed
to achieve the expected result, as evidenced radiograph-
ically by the presence of a periapical lesion four years
after the treatment and clinically by pain upon percus-
sion and palpation [9]. In such cases, correct diagnosis
has a direct impact on the treatment plan and outcome.
In this case, a CBCT scan was indicated, as it provides
a three-dimensional mapping of the lesion and its rela-
tionship with adjacent teeth and anatomical structures.
The periapical and panoramic radiography is less ac-
curate, and may not provide sufficient data for apicoec-
tomy [10]. This case also met all the criteria for surgical
intervention, and the need for periapical surgery was
only confirmed after a detailed analysis of the patient’s
medical history and clinical and radiographic findings
[11]. Whether teeth with root perforations can be suc-
cessfully treated depends on the severity of the initial
damage to the periodontal tissues, the size of the per-
foration, the location of the perforation in relation to the
gingival sulcus, the time span between injury and re-
pair, the adequacy of the perforation seal, the sterility
of the perforation, and the biocompatibility of the mate-
rial used to repair the perforation [12]. Authors of sev-
eral studies in this field have concluded that MTA pro-
vides effective sealing of root perforations so it can be
considered a suitable material for this purpose, as it
improves the likelihood of successful outcomes in teeth
with perforations that would otherwise be compro-

mised [13-16].
Conclusion

Mineral trioxide aggregate is a material with excel-
lent properties that provides good marginal sealing and
promotes osteoblast activity. A successful outcome in
this case depended on appropriate diagnosis, root canal
and surgical site disinfection, as well as sealing of the
root canal perforation to prevent recontamination.
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