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External inflammatory root resorption (EIRR) is one of the most undesirable potential repercussions of various types of trauma
and traumatic injuries to the tooth and its structure. This detrimental phenomenon may lead to severe complications, the
consequent destruction of dental tissues, and eventual tooth loss. In the presented case, following the autogenous
transplantation of tooth #17 as the host-tissue replacement for tooth #18, signs of EIRR were radiographically detected after 6
months. However, the thorough preparation of root canals, which involves complete cleaning and shaping, in addition to the
application of a modified combination of triple antibiotics, consisting of penicillin G, metronidazole, and ciprofloxacin (PMC),
managed to arrest EIRR. Moreover, the obturation of root canals using calcium-enriched mixture (CEM) cement as the
endodontic biomaterial as well as the proper management of EIRR resulted in the healing of periradicular pathosis, abatement
of clinical symptoms, and finally refunctionalisation of the tooth during a follow-up period of 2 years. It seems that the
appropriate disinfection of the root canal system using PMC next to the prevention of microbial recontamination using CEM
cement can perfectly manage EIRR.

1. Introduction

Resorption of dental hard tissues is shown to be associated
with osteoclastic cell activity [1], an unwelcomed condition
defined as the continuous loss of dentine and cementum
owing to clastic cellular function [2], and could be consid-
ered the outcome of bacterial infection or chronic pulpal
inflammation as the major predisposing factors [3]. External
inflammatory root resorption (EIRR) is defined as a
dynamic process which provokes the loss of different dental
tissues, involving periodontal ligaments (PDL), dental hard
tissues, and even the dental pulp in advanced stages [4].
Most often, the phenomenon initially reveals itself with
small-sized lesions of cementum within PDL and, if not
treated, may progress towards the involvement of the dental
pulp [5]. Traumatic injuries, replantation of avulsed teeth,
intentional (auto)replantation, and autogenous tooth trans-

plantation are amongst factors that could initiate EIRR [6].
Since EIRR is a deteriorating lesion and could end in the
gradual destruction of dental structure and subsequent tooth
loss [7], it should be immediately diagnosed, properly man-
aged, and perfectly treated. Consequently, the treatment of
EIRR varies in accordance with the cause and severity of
the corresponding resorption and its involvement with the
pulpal tissue [8]. A recent study has claimed that regenera-
tive endodontic procedures (REPs) can be elaborated as a
potential solution for the treatment of EIRR; however, REPs
are not contemplated as the first treatment option and need
further clinical trials [9]. Nonetheless, it has been shown that
immediate endodontic treatment and removal of microor-
ganisms accompanied by the application of a suitable cal-
cium silicate-based biomaterial could arrest and contrast
the advancement of root resorption in reimplanted and
avulsed teeth [6].
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Furthermore, disinfection of the root canal system as
well as maximum removal of intracanal microbiota seems
to be a necessity in order to achieve successful outcomes in
all endodontic treatments. To reach the best possible results,
achieve the optimal removal, and attain plausible eradication
of intracanal microorganisms, next to chemomechanical
preparation of root canals, the application of intracanal
medication has been endorsed [10, 11]. A collection of intra-
canal medicaments has been used for the disinfection of the
root canal system, amongst which calcium hydroxide (CH)
and triple antibiotic paste (TAP) have been extensively stud-
ied [12–15]. The latter has been recently used for REPs with
varied degrees of success; however, it has been demonstrated
that there are drawbacks to TAP, for example, crown disco-
louration and changes in dentine physical and mechanical
properties [12]. Therefore, various modifications of TAP
and antibiotics have been investigated for the removal of
microorganisms from the radicular space [12, 16, 17]. A
modified formula of triple antibiotics, which is a combina-
tion of penicillin G, metronidazole, and ciprofloxacin
(PMC), has been recently studied, introduced, and used with
successful results. This modified combination of triple anti-
biotics has been loaded on biopolymer-coated microparticles
to combat endodontic microbiota. Seemingly, the novel
PMC possesses a wide spectrum of antibacterial activity
against dominant microspecies present in the radicular sys-
tem [18].

Numerous studies have introduced calcium silicate-
based cements, such as mineral trioxide aggregate (MTA),
calcium-enriched mixture (CEM) cement, biodentine, and
bioactive glass, as the commonest bioactive materials for
use in endodontic applications [19–22]. CEM cement has
been vastly used in different treatments since it has shown
to exhibit favourable physical properties; reveal satisfactory
biological properties; denote antimicrobial activity; have
diverse clinical applications comparable to MTA, specifically
in vital pulp therapy, repair, and sealing of perforation as
well as resorption sites; and demonstrate similar sealing abil-
ity with MTA in the apical area and after root resection.
Consequently, many investigations have recommended
CEM cement to be used in different endodontic treatments,
including, but not limited to, successfully sealing the apical
portion of root canals and creating an apical barrier [23–25].

The prime objective of the current case is to report the
management of severe EIRR due to autogenous transplanta-
tion of tooth #17 using PMC as the intracanal medication
and CEM cement as the biomaterial for root canal obtura-
tion and root-end filling.

2. Case Report

A 36-year-old female patient was referred for consultation,
possible evaluation, and probable retreatment of tooth #18
with an inappropriate previous root canal therapy and large
periapical radiolucency shown around the mesial root in
periapical radiography. The patient expressed severe pain
as well as extreme discomfort in the mandibular left region
during mastication and complained about a localised swell-
ing around the abovementioned tooth.

Initially, medical and dental histories were comprehen-
sively taken, and extraoral as well as intraoral examinations
were carefully conducted. In intraoral inspection, a promi-
nent red-coloured swelling confined to a small area with
no active pus discharge was seen on the left mandibular
region, and tooth #18 was found to be highly sensitive to
percussion. In mobility testing, mobility of grade III was
seen, and in periodontal examination, the corresponding
probing showed deep pockets (=9mm) around the mesial
root. Diagnostic radiographic evaluation of tooth #18 pri-
marily showed broken instruments and large periapical
radiolucency around the mesial root, involving the bifurca-
tion area attributed to previous poor endodontic therapy
(Figure 1(a)). In the same session, cone-beam computed
tomography (CBCT) was obtained and confirmed large peri-
apical radiolucency around the mesial root in tooth #18,
severe bone loss, and rigorous furcation involvement of the
tooth (Figure 2). Subsequently, due to the numerous prob-
lems and probable vertical root fracture, tooth #18 was con-
sidered hopeless; however, possible treatment options were
broadly explained to the patient, comprising (i) simple
extraction of tooth #18, with or without replacement using
dental implants and (ii) simple extraction of tooth #18 with
the autogenous transplantation of tooth #17. The patient
strongly insisted on maintaining her own dental structure;
as a result, and after the comprehensive explanation of pos-
sible procedures, the patient agreed upon the simple extrac-
tion of tooth #18 followed by the autogenous transplantation
of tooth #17 as a replacement for tooth #18. Sequentially,
informed consent was obtained from the patient.

In the first treatment session, with local anaesthesia in
place using lidocaine with epinephrine 1 : 80,000 for the
regional infra-alveolar nerve block, the sound extractions
of teeth #18 and #17 were performed using cow-horn dental
forceps for the detachment of the abovementioned teeth
from their surrounding tissues in addition to their intact
and minimally traumatic extractions. Tooth #18 was dis-
posed; nevertheless, tooth #17 underwent needed prepara-
tion. To tailor the tooth for autotransplantation, the mesial
and distal root ends of tooth #17 were cautiously resected,
and small 3mm deep cavities were created using a minipie-
zon ultrasonic retrotip (Joya electronics, Tehran, Iran). Root
resection was carefully performed to create an appropriate
matrix (the mentioned 3mm cavities) so as to be filled and
sealed with CEM cement and thus avoid further root canal
treatment. Next, CEM cement (Bioniquedent, Tehran, Iran)
was prepared via mixing its powder and liquid according to
the manufacturer’s instructions, and then, the root-end cav-
ities were filled and sealed with CEM cement. Afterwards,
tooth #17 was gently transplanted into the socket and stabi-
lised using two figure 8 sutures in its mesial and distal
aspects. After the radiographic confirmation of the proce-
dure and the proper placement of the transplanted tooth,
the patient was given verbal and written postsurgical
instructions and dismissed for future follow-ups
(Figure 1(b)). During the first month, the patient was
recalled every week and examined clinically and radiograph-
ically. Intraoral exam showed no pathologic mobility in the
transplanted tooth, the regional swelling had completely
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subsided, and the patient did not report pain under either
mastication or percussion test. After 3 months, radiographic
evaluation showed relative healing of the periapical bone
around the mesial root; however, the radiolucency in the fur-
cation area and around the distal root was still evident in
spite of becoming smaller in size. Additionally, the closer
radiographic evaluation showed signs of possible EIRR on

the distal root (Figure 1(c)). The patient was dismissed for
another period of 3 months. After 6-month recall from the
1st treatment session, despite the healing of bone around
the mesial root, the furcation and distal root seemed
involved, and signs of EIRR appeared to progress; conse-
quently, the coronal restoration was removed, proper access
cavity was created, canal preparation (thorough cleaning and

(a) (b) (c)

(d) (e) (f)

Figure 1: Mandibular left second molar with large periapical radiolucency: (a) mandibular left second molar with inappropriate previous
root canal therapy, intracanal broken instruments, large periapical radiolucency, and furcation involvement; (b) former mandibular
second molar was diagnosed hopeless and thus was removed whereas the mandibular left third molar was soundly extracted, and root-
end cavities were cautiously prepared, carefully sealed using calcium enriched mixture (CEM) cement, and transplanted as a replacement
for the mandibular left second molar; (c) in the 3-month follow-up, relative healing of periradicular bone was evident; however,
radiolucencies in the mesial periapical region and furcation persisted, and signs of external inflammatory root resorption (EIRR)
appeared on the distal root; (d) after the 6-month follow-up from the first treatment session and persistence of EIRR signs, the coronal
restoration was removed, root canals were prepared, canals were medicated with a new combination of triple antibiotics (PMC), and the
coronal cavity was sealed with Zonalin™; (e) after 3 weeks from the previous appointment, relative bone healing and complete arrest in
EIRR progression were seen. Root canals were then filled with CEM cement, and the coronal cavity was restored using amalgam; (f) in
the 2-year follow-up, thorough bone healing, disappearance of periapical and furcation radiolucency, and arrest/treatment of IERR were
observed.

Figure 2: Cone-beam computed tomography (CBCT) showed large periradicular radiolucency around the mesial root in tooth #18, with
sizable bone loss/resorption and the furcation involvement.
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shaping) was performed, and the mesial as well as distal
canals were medicated using PMC as the intracanal medica-
ment to remove possible causative microbiota (Figure 1(d)).
The tooth was temporised using Zonalin™ (reinforced zinc
oxide eugenol) (Cina Bartar, Tehran, Iran), the patient was
further recalled after 3 weeks, and the tooth was reevaluated
clinically and radiographically clinically. In clinical examina-
tion, the tooth remained symptomless without any mobility
or swelling, and in radiographic evaluation, progression in
bone healing and relative limitation in EIRR was evident.
Consecutively, the canals were filled with CEM cement, the
tooth was restored with amalgam (Cina Faghihi, Tehran,
Iran), and the patient was dismissed (Figure 1(e)). The arrest
of EIRR was seemingly due to the proper preparation of root
canals (cleaning and shaping of the root canal system),
application of intracanal medication (PMC), and eventual
filling of canals with the selected biomaterial (CEM cement).
In a 2-year follow-up, the healing of bone surrounding the
roots, arrest of EIRR, and normal PDL were observed
(Figure 1(f)).

3. Discussion

In the present reported case, EIRR was caused by autoge-
nous tooth transplantation for the replacement of a hopeless
inappropriately endodontically treated tooth, whose initial
signs were radiographically detected after 6 months. EIRR
is reported to be the commonest type of external root
resorption and may occur on various parts of the dental
root. EIRR is classically defined as a resorptive lesion result-
ing from trauma, orthodontic treatment, or periodontal
infection (microorganisms), causing an inflammatory
response in PDL, leading to characterised deep resorptive
defects, affecting and penetrating dentine as well as cemen-
tum, and triggering possible exposure of dentinal tubules
[26]. The latter could contribute to bacterial invasion and
the entry of microbial endotoxins into the dental pulp from
PDL and vice versa and thus harsh impacts on the vitality
and sensitivity of the tooth as well as PDL [27]. Therefore,
when EIRR is diagnosed and radiographically observed,
interceptive management of the malady consisting of the
treatment of infected and pulpless root canal system is nec-
essary; otherwise, EIRR could lead to the destruction of den-
tal structure and eventual premature tooth loss if not
properly diagnosed and immediately controlled or treated
[28]. In addition to the spotted EIRR, the persistence of peri-
radicular radiolucency was seen, showing possibly constant
irritation (microorganism activity) in the region. Conse-
quently, PMC was recruited as the intracanal medication
to combat the effects of regional active microbiota, their
by-products, and endotoxins. In the modified combination
of triple antibiotics, penicillin G is used as a replacement
for minocycline in the triple antibiotic paste (TAP) due to
the unwelcomed impacts of minocycline on the physical
and mechanical properties of dentine [29, 30]. PMC was
introduced in 2020, where the triple antibiotics were experi-
mentally employed to combat intracanal microorganisms,
affecting gram-positive and several gram-negative bacteria,
including Enterococcus faecalis, a dominant microorganism

in endodontic failure [18]. Besides, the combination of pen-
icillin G, ciprofloxacin, and metronidazole can create a white
powder, which hypothetically may prevent tooth discoloura-
tion. Nevertheless, further studies are necessary to evaluate
the possibility as well as prevention of tooth discolouration.
In addition, when the signs of EIRR were radiographically
revealed, the transplanted tooth received immediate root
canal treatment; the existing coronal restoration was
removed, the access cavity was carefully created, proper esti-
mation of the remaining tooth structure was made, and the
canals were skilfully filled using CEM cement biomaterial.
CEM cement is a calcium silicate-based biomaterial which
has shown biocompatibility, bioactivity, and anti-
inflammatory properties alongside acceptable biointegrity
and sealing ability. It has been applied as the root-end filling
biomaterial with excellent results in various investigations
for years [25, 31, 32]. Moreover, several in vitro studies have
reported that CEM cement has demonstrated comparable
properties to MTA, with notable outcomes in specific char-
acteristics; for instance, CEM cement has experimentally
shown to be a promising alternative for sealability in com-
parison to MTA [33–35]. When compared to MTA
in vitro, lower microbial leakage properties in CEM cement
could be related to its higher antibacterial activity [36], bet-
ter marginal integrity, acceptable setting expansion, shorter
setting time, and its bioactivity in saline environment to cre-
ate hydroxyapatite-like crystals on its surface [37]. Further-
more, studies have disclosed that the bioactive CEM
cement is capable of inducing hard tissues and encouraging
osteogenesis and cementogenesis [38]. The long-term
follow-ups in the reported case have shown proper healing
of bone and resorption area, regeneration of large periapical
lesions, and arrest of EIRR.

In the reported case, immediate root-end filling with
CEM cement was performed and canals were medicated
afterwards; however, the root canals were completely obtu-
rated following initial bone and periapical healing as well
as the appearance of EIRR, causing successful outcomes.
The deferral in the complete obturation of root canals fol-
lows the findings investigated by Shah and Logani and Jha
et al., who have shown that the healing of periapical lesions
could occur without immediate obturation of root canals,
provided that the radicular system is flawlessly disinfected
and completely sealed [39, 40]. Nonetheless, canal obtura-
tion favours the repair and healing of the periapical, perira-
dicular, and surrounding tissues [41, 42].

The presented case report was conducted over a follow-up
period of ~2 years. However, the lengths of follow-ups differ
from one investigation to another. In his study, Abbott gave
a period of 12 to 15months for the treatment time when inter-
ceptive management of EIRR was taken into account [43].
Almost equally, Asgary and Fazlyab conducted their treatment
of invasive cervical root resorption over a period of approxi-
mately 12 months using CEM cement as the endodontic bio-
material [44]. Di Giorgio et al. chose 24 months to perform
their research on the arresting treatment of EIRR over reim-
planted teeth using MTA [45], whilst Thomas believed it took
a minimum of 4 weeks of rest for the initial repair process and
8 weeks of rest for the anatomic repair of EIRR to occur when
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the destructive phenomenon was caused by orthodontic forces
[46]. Nonetheless, the effectiveness of applied treatment and
the outcomes obtained can be better evaluated in longer
follow-up periods [47].

4. Conclusions

The outcomes of the current case report showed a possible
potential approach for the arrest and treatment of EIRR
using a modified combination of triple antibiotics next to
root canal therapy for the maximum removal of involved
microorganisms and their by-products. Nevertheless, more
clinical studies and detailed evaluations of conceivable
long-term consequences or complications in addition to fur-
ther well-designed clinical trials are mandatory.

Conflicts of Interest

Saeed Asgary is the inventor of CEM cement (Endodontic
Filling Material; USA, 7,942,961; 17 May 2011). The other
author declares that there is no conflict of interest regarding
the publication of this paper.

References

[1] I. M. Rabinovich, M. V. Snegirev, and C. I. Markheev, “Dental
root resorption etiology, diagnosis and treatment,” Stomatolo-
giia, vol. 98, no. 3, pp. 109–116, 2019.

[2] K. M. Galler, E.-M. Grätz, M. Widbiller, W. Buchalla, and
H. Knüttel, “Pathophysiological mechanisms of root resorp-
tion after dental trauma: a systematic scoping review,” BMC
Oral Health, vol. 21, no. 1, p. 163, 2021.

[3] H. Mirmohammadi and S. Asgary, “Management of merged
external/internal root resorption using cem cement: a case
report,” Journal of Oral Research, vol. 7, no. 8, pp. 318–322,
2018.

[4] S. Patel, A. M.Mavridou, P. Lambrechts, and N. Saberi, “Exter-
nal cervical resorption-part 1: histopathology, distribution and
presentation,” International Endodontic Journal, vol. 51,
no. 11, pp. 1205–1223, 2018.

[5] J. Santos, J. F.Mateo-Castillo, C. K. Nishiyama, L. A. Esper, L. D.
Pinto, and C. R. Pinheiro, “External root resorption: diagnosis
and treatment. Clinical case report,” Journal of Dental Health,
Oral Disorders & Therapy, vol. 9, no. 2, pp. 160–164, 2018.

[6] G. Di Giorgio, A. Salucci, G. L. Sfasciotti, F. Iaculli, and
M. Bossù, “External root resorptionmanagement of an avulsed
and reimplanted central incisor: a case report,” Dental Journal,
vol. 9, no. 6, p. 72, 2021.

[7] A. Consolaro and G. Bittencourt, “Why not to treat the tooth
canal to solve external root resorptions? Here are the princi-
ples!,” Dental Press Journal of Orthodontics, vol. 21, no. 6,
pp. 20–25, 2016.

[8] A. Kusgoz, T. Yildirim, C. K. Alp, and M. Tanriver, “Manage-
ment of root resorption with mineral trioxide aggregate com-
plicated by a luxation injury: report of a case with six-year
follow-up,” The Journal of the Pakistan Medical Association,
vol. 67, no. 1, pp. 134–136, 2017.

[9] M. Yoshpe, S. Einy, N. Ruparel, S. Lin, and A. Y. Kaufman,
“Regenerative endodontics: a potential solution for external
root resorption (case series),” Journal of Endodontia, vol. 46,
no. 2, pp. 192–199, 2020.

[10] B. S. Chong and T. R. P. Ford, “The role of intracanal medica-
tion in root canal treatment,” International Endodontic Jour-
nal, vol. 25, no. 2, pp. 97–106, 1992.

[11] M. Goldberg, “Antibiotics and antibacterial medications for
endodontic treatments,” JSM Dental, vol. 8, no. 2, p. 1124,
2020.

[12] A. Parhizkar, H. Nojehdehian, and S. Asgary, “Triple antibiotic
paste: momentous roles and applications in endodontics: a
review,” Restorative Dentistry and Endodontics, vol. 43, no. 3,
article e28, 2018.

[13] S. Pai, A. R. Vivekananda Pai, M. S. Thomas, and V. Bhat,
“Effect of calcium hydroxide and triple antibiotic paste as
intracanal medicaments on the incidence of inter-
appointment flare-up in diabetic patients: an in vivo study,”
Dent, vol. 17, no. 3, pp. 208–211, 2014.

[14] E. Lillygrace, B. Kethineni, R. Puppala, H. K. Raichurkar,
S. Ambati, and K. V. Saikiran, “Antimicrobial efficacy of triple
antibiotic paste and propolis as an intracanal medicament in
young permanent teeth: an in vivo study,” International Jour-
nal of Clinical Pediatric Dentistry, vol. 14, no. 2, pp. 243–248,
2021.

[15] A. M. Ibrahim, S. Y. Zakhary, and S. A. W. Amin, “Calcium
hydroxide intracanal medication effects on pain and flare-up:
a systematic review and meta-analysis,” Restorative Dentistry
and Endodontics, vol. 45, no. 3, article e26, 2020.

[16] K. Shankar, H. Ramkumar, S. Dhakshinamoorthy,
S. Paulindraraj, T. G. Jayakaran, and C. S. Bommareddy,
“Comparison of modified triple antibiotic paste in two concen-
trations for lesion sterilization and tissue repair in primary
molars: an <i>in vivo</i> interventional randomized clinical
trial,” International Journal of Clinical Pediatric Dentistry,
vol. 14, no. 3, pp. 388–392, 2021.

[17] M. Venkataraman, S. Singhal, A. P. Tikku, and A. Chandra,
“Comparative analysis of tooth discoloration induced by con-
ventional and modified triple antibiotic pastes used in regener-
ative endodontics,” Indian Journal of Dental Research, vol. 30,
no. 6, pp. 933–936, 2019.

[18] A. Parhizkar, H. Nojehdehian, F. Tabatabaei, and S. Asgary,
“An innovative drug delivery system loaded with a modified
combination of triple antibiotics for use in endodontic applica-
tions,” International Journal of Dentistry, vol. 2020, Article ID
8859566, 11 pages, 2020.

[19] M. Zanini, M. Hennequin, and P. Y. Cousson, “Which proce-
dures andmaterials could be applied for full pulpotomy in per-
manent mature teeth? A systematic review,” Acta
Odontologica Scandinavica, vol. 77, no. 7, pp. 541–551, 2019.

[20] A. Parhizkar and S. Asgary, “Local drug delivery systems for
vital pulp therapy: a new hope,” International Journal of Bio-
materials, vol. 2021, Article ID 5584268, 9 pages, 2021.

[21] S. Y. Chung, Y. H. Kim, Y. K. Chae, S. S. Jo, S. C. Choi, and
O. H. Nam, “Void characteristics and tortuosity of calcium
silicate-based cements for regenerative endodontics: a micro-
computed tomography analysis,” BMC Oral Health, vol. 21,
no. 1, p. 565, 2021.

[22] P. J. Palma, J. A. Marques, R. Falacho et al., “Six-month color
stability assessment of two calcium silicate-based cements used
in regenerative endodontic procedures,” Journal of Functional
Biomaterials, vol. 10, no. 1, p. 14, 2019.

[23] A. Adl, F. Sobhnamayan, N. S. Shojaee, F. Tahmasebi Azad,
and M. Bahmani, “Effect of propylene glycol on the sealing
ability of mineral trioxide aggregate and calcium-enriched

5Case Reports in Dentistry



mixture cement apical barriers,” Iranian Endodontic Journal,
vol. 12, no. 3, pp. 318–322, 2017.

[24] M. Tabrizizade, Y. Asadi, A. Sooratgar, S. Moradi,
H. Sooratgar, and F. Ayatollahi, “Sealing ability of mineral tri-
oxide aggregate and calcium-enriched mixture cement as api-
cal barriers with different obturation techniques,” Iranian
Endodontic Journal, vol. 9, no. 4, pp. 261–265, 2014.

[25] A. Nosrat, S. Asgary, M. J. Eghbal, J. Ghoddusi, and S. Bayat-
Movahed, “Calcium-enriched mixture cement as artificial api-
cal barrier: a case series,” Journal of Conservative Dentistry,
vol. 14, no. 4, pp. 427–431, 2011.

[26] H. Aidos, P. Diogo, and J. M. Santos, “Root resorption classifi-
cations: a narrative review and a clinical aid proposal for rou-
tine assessment,” European Endodontic Journal, vol. 3, no. 3,
pp. 134–145, 2018.

[27] P. V. Abbott, “Prevention andmanagement of external inflam-
matory resorption following trauma to teeth,” Australian Den-
tal Journal, vol. 61, p. 82, 2016.

[28] Z. Mohammadi, Z. C. Cehreli, S. Shalavi, L. Giardino,
F. Palazzi, and S. Asgary, “Management of root resorption
using chemical agents: a review,” Iranian Endodontic Journal,
vol. 11, no. 1, pp. 1–7, 2016.

[29] R. F. Zancan, B. C. Cavenago, D. F. Oda, C. M. Bramante, F. B.
Andrade, and M. A. H. Duarte, “Antimicrobial activity and
physicochemical properties of antibiotic pastes used in regen-
erative endodontics,” Brazilian Dental Journal, vol. 30, no. 6,
pp. 536–541, 2019.

[30] R. I. Althumairy, F. B. Teixeira, and A. Diogenes, “Effect of
dentin conditioning with intracanal medicaments on survival
of stem cells of apical papilla,” Journal of Endodontia, vol. 40,
no. 4, pp. 521–525, 2014.

[31] A. Adl, F. Sobhnamayan, and O. Kazemi, “Comparison of
push-out bond strength of mineral trioxide aggregate and cal-
cium enriched mixture cement as root end filling materials,”
Dental Research Journal, vol. 11, no. 5, pp. 564–567, 2014.

[32] S. Asgary and M. Fazlyab, “Surgical treatment of an immature
short-rooted traumatized incisor with an extensive apical
lesion using cem cement,” Iranian Endodontic Journal,
vol. 10, no. 2, pp. 148–151, 2015.

[33] S. Asgary, M. J. Eghbal, M. Parirokh, and H. Torabzadeh,
“Sealing ability of three commercial mineral trioxide aggre-
gates and an experimental root-end filling material,” Iranian
Endodontic Journal, vol. 1, no. 3, pp. 101–105, 2006.

[34] S. Sahebi, F. Moazami, N. Sadat Shojaee, and M. Layeghneghad,
“Comparison of mta and cem cement microleakage in repairing
furcal perforation, an in vitro study,” Journal of Dentistry,
vol. 14, no. 1, pp. 31–36, 2013.

[35] N. Ramazani and P. Sadeghi, “Bacterial leakage of mineral tri-
oxide aggregate, calcium-enriched mixture and biodentine as
furcation perforation repair materials in primary molars,” Ira-
nian Endodontic Journal, vol. 11, no. 3, pp. 214–218, 2016.

[36] S. Asgary, F. Akbari Kamrani, and S. Taheri, “Evaluation of anti-
microbial effect of mta, calcium hydroxide, and cem cement,”
Iranian Endodontic Journal, vol. 2, no. 3, pp. 105–109, 2007.

[37] P. Refaei, M. Jahromi, and A. Moughari, “Comparison of the
microleakage of mineral trioxide aggregate, calcium-enriched
mixture cement, and biodentine orthograde apical plug,” Den-
tal Research Journal, vol. 17, no. 1, pp. 66–72, 2020.

[38] S. Asgary, M. J. Eghbal, and S. Ehsani, “Periradicular regener-
ation after endodontic surgery with calcium-enriched mixture

cement in dogs,” Journal of Endodontia, vol. 36, no. 5, pp. 837–
841, 2010.

[39] N. Shah and A. Logani, “Sealbio: a novel, non-obturation end-
odontic treatment based on concept of regeneration,” Journal
of Conservative Dentistry, vol. 15, no. 4, pp. 328–332, 2012.

[40] P. Jha, M. S. Virdi, and S. Nain, “A regenerative approach for
root canal treatment of mature permanent teeth: comparative
evaluation with 18 months follow-up,” International Journal
of Clinical Pediatric Dentistry, vol. 12, no. 3, pp. 182–188, 2019.

[41] R. Holland, J. E. Gomes, L. T. Cintra, Í. O. Queiroz, and
C. Estrela, “Factors affecting the periapical healing process of
endodontically treated teeth,” Journal of Applied Oral Science,
vol. 25, no. 5, pp. 465–476, 2017.

[42] R. Holland, S. S. Murata, H. G. Barbosa, O. Garlipp, V. . Souza,
and E. Dezan Junior, “Apical seal of root canals with gutta-
percha points with calcium hydroxide,” Brazilian Dental Jour-
nal, vol. 15, no. 1, pp. 26–29, 2004.

[43] P. Abbott, “Treatment of external inflammatory root resorp-
tion with ledermix paste,” Australian Endodontic Journal,
vol. 25, pp. 104-105, 1999.

[44] S. Asgary and M. Fazlyab, “Surgical repair of invasive cervical
root resorption with calcium-enriched mixture cement: a case
report,” General Dentistry, vol. 63, no. 1, pp. 37–40, 2015.

[45] G. Di Giorgio, A. Salucci, F. Iaculli, and M. Bossù, “Calcium
silicate-based cements in endodontic management of external
root resorption,” in in Proceedings of the 2nd International
Electronic Conference on Applied Sciences, Basel, Switzerland,
15 October 2021.

[46] I. K. Thomas, “Review of current medical literature on root
resorption in orthodontics,” Brazilian Journal of Implantology
and Health Sciences, vol. 3, no. 1, pp. 18–33, 2021.

[47] S. Asgary, M. Nourzadeh, P. Verma, M. L. Hicks, and
A. Nosrat, “Vital pulp therapy as a conservative approach for
management of invasive cervical root resorption: a case series,”
Journal of Endodontia, vol. 45, no. 9, pp. 1161–1167, 2019.

6 Case Reports in Dentistry


	Management of External Inflammatory Root Resorption following Tooth Autotransplantation Using a Modified Combination of Triple Antibiotics
	1. Introduction
	2. Case Report
	3. Discussion
	4. Conclusions
	Conflicts of Interest

