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D ental roots are surrounded by presementum on the 
outer surface and predentine on the inner surface. 

Dentine tissue begins to resorb with cellular activity when 
these structures are damaged by infections, mechanical or 
chemical factors.[1] If resorption occurs on the external 
root surface, it is called external root resorption (ER). If 
it develops within the root canal due to pulpal origin, it is 
called internal root resorption (IR) which can be progres-
sive or temporary.[2]

IR is characterized by resorption on the inner surface 
of the dentine adjacent to the granulation tissue produced 
in the pulp. Although there are several theories of the ori-
gin of IR-associated pulpal granulation tissue, the most 
consistent explanation is inflammation or trauma of the 

pulp tissue caused by the infected coronal pulp cavity.[3] It 
has been reported that traumas, infections and restorative 
procedures may also be factors in the formation of IR.[4,5] 
IR can develop in a short time such as a few months, but it 
can continue to develop slowly for many years.[6]

Destruction of dental hard tissues in IR occurs with 
odontoclastic activity.[7,8] IR can be seen in every third of 
the root canal, most often occurring in the middle third of 
the root.[9] When the internal root resorption is localized 
in the middle and apical third, the patient usually does 
not have any complaints due to the chronic inflammatory 
character of the resorption process and the lesion is de-
tected during routine radiological examination. However, 
if the resorption area is in the cervical third and the dam-
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age is advanced, the pink reflection from the granulation 
tissue facilitates the diagnosis. Also, pain or discomfort 
may be the chief complaint if the granulation tissue has 
been exposed to oral fluids.[7]

The progression of internal root resorption depends 
on the presence of vital tissue in the root canal.[10] There-
fore, when the diagnosis of IR is made, the root canal 
treatment should be started as soon as possible to prevent 
further hard tissue loss and root perforation.[7] If the le-
sion is not detected or remains untreated, it grows and 
perforates the root surface from the inside. When detected 
early, treatment and long-term prognosis of the tooth is 
good. If significant destruction of tooth tissue or resorp-
tion approaches the marginal bone, it weakens the tooth 
and adversely affects the prognosis of treatment.[11]

In cases without a perforation, root canal treatment 
should be sufficient. However, root canal treatment 
should be followed by repair of the perforation site with 
a proper sealing material in cases where the resorption is 
perforated.[12]

MTA with its superior sealing ability[13] antimicrobial 
activity[14] and fibroblastic stimulation[15] can be used in 
such cases. This case reports describe three years and one-
year follow-ups of two different central incisors which 
were diagnosed as IR. Besides IR one of the incisors also 
had perforation, thus MTA were used as sealing material.

Case report
Case 1 – A 15-year-old female patient referred to our 
clinic with the chief complaint of dental caries. On the 
clinical and radiological examination, tooth #21 had deep 
caries reaching the pulp chamber and internal resorption 
in the middle third of the root (Fig. 1a). On clinical ex-
amination, there were no symptoms other than mild sen-
sitivity on percussion test. The history revealed that the 
patient had trauma to the tooth about a year ago and that 
the tooth was fractured horizontally. The patient stated 
that she did not come for the treatment because she had 
no complaints those days other than caries. When history 
and examination were combined, it was thought that IR 

was triggered by trauma, and root canal treatment was 
performed immediately.

Caries in the coronal part was completely cleaned and 
the access cavity was opened. The cervical section of the 
canal was enlarged with Gates-Glidden drills to provide 
easy access to the resorption area. ISO #20 K type canal 
file and x-ray images were used to determine the canal 
length. The root canal was instrumented with stainless 
steel hand files under the NaOCl and EDTA irrigation 
until an apical stop of ISO #40 was established. After 
the root canal was dried with sterile paper cones, calcium 
hydroxide dressing was applied and the access cavity was 
temporarily restored. One week later in the second visit, 
the tooth was asymptomatic. After the removal of tem-
porary restoration and cotton pellet, calcium hydroxide 
dressing was also removed using a 40 K file and 5.25% 
NaOCl. After the final irrigation using NaOCl and EDTA, 
the root canal was dried with sterile paper cones and ob-
turated with warm vertical condensation technique using 
Elements Free (SybronEndo/ Kerr Endodontics, Orange, 
CA) warm obturation system using a resin-based root 
canal sealer (Fig. 1b).

No clinical and radiographic findings were found after 
the 1 years follow-up examination (Fig. 1c). Also there 
were no clinical and radiographic findings at the 3 years 
follow-up examination but the temporary filling material 
was missing, thus the patient was directed to restorative 
dentistry department immediately (Fig. 1d).

Case 2 – A 48-year-old female patient was referred to 
our clinic for routine control. Radiological examination 
revealed IR in the middle third of the tooth #21 (Fig. 2a). 
On clinical examination, the tooth was asymptomatic. As 
the resorption area was quite wide, the patient was guided 
for CBCT imaging. As a result of the CBCT also an ex-
ternal resorption was detected in the buccal part of the 
root (Fig. 2b–e). Therefore, the treatment protocol was 
changed and the IR area was decided to be sealed with 
MTA (Pro Root Maillefer, Ballaigues, Switzerland). 

The existing prosthesis of the patient was removed, the 
access cavity was opened, and ISO #25 K type canal file 
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Fig. 1.	 Case 1, (a) initial, (b) post-treatment radiograph, (c) 1 year follow-up, (d) 3 year follow-up.
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and x-ray images were used to determine the canal length. 
The root canal was instrumented with stainless steel hand 
files under the NaOCl and EDTA irrigation until an apical 
stop of ISO #40 was established. After the root canal was 
dried with sterile paper cones, calcium hydroxide dressing 
was applied, the access cavity was temporarily restored and 
the prosthesis of the patient was temporarily cemented. 

One week later in the second visit, the tooth was asymp-
tomatic. After the denture and the temporary restoration 
removal, cotton pellet and calcium hydroxide was also re-
moved with a 40 K file and 5.25% NaOCl. NaOCl and 
EDTA were used for the final irrigation procedure. After 
the root canal was dried with sterile paper cones, the part 
of the root up to the resorption area was filled by lateral 
condensation technique and the gutta perchas in the re-
sorption area were cut off. The resorption area was then 
filled with MTA (Fig. 2f ).

No clinical and radiographic findings were found after 
the 1 year follow-up examination (Fig. 2g).

Discussion
IR is a complex interaction of resorbing and inflamma-
tory cells in permanent teeth, resulting in the resorption 
of dental hard tissues.[2] IR is usually asymptomatic and 
shows clinical findings in only about 2% of cases.[16] Our 
cases were also asymptomatic. It has been reported that 
the IR is more common in males than females.[17] Both of 
our patients were female in contrast to this information. 

A traumatic injury can be the initiating factor for 
IR.[3,5,18] Our first case may have been triggered by trauma. 
Another possible cause is high heat build-up during tooth 
preparation without adequate water cooling or orthodon-
tic treatment.[3,19] Our second case may have been trig-
gered by restorative procedures.

Today, the diagnosis of IR is significantly improved by 
the CBCTs. Additionally, the CBCT’s superior diagnosis 
correctness resulted in an improved management of the 
defects and a prognosis of conservative therapy of teeth 
with IR.[20] In our first case, it was not necessary to apply 
to CBCT in order to protect the patient from radiation 
because the limits were specific and the resorption area 
was smaller and surrounded by dentine wall. However, if 
CBCT was taken in the first case, a more detailed evalua-
tion of the case could have been achieved. In the second 
case, we referred to CBCT foreseeing a possible perfora-
tion due to irregular and wide possible resorption area. 

It is known that if there is no perforation in internal 
resorption cases, successful results can be achieved with 
root canal treatment only.[21] Complex irregularities in the 
root canal system, especially IR defects, create technical 
difficulties for root canal cleaning and filling. The reten-
tion of organic debris and bacteria in these disorders may 
affect the long-term success of endodontic treatment.[22] 
One of the important goals of successful treatment in IR 
cases was to completely fill the root canal cavity. There-
fore, complete filling of the root canal cavity has been in-
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Fig. 2.	 Case 2, (a) initial, (b) CBCT sagital view, (c) axial view 1, (d) axial view 2, (e) axial view 3, (f) post-treatment radiograph, (g) 1 year follow-up.



dicated in IR cases.[23] The filling material must be fluid 
to fully fill the resorbed area. Gutta-percha is the most 
commonly used filling material in endodontics and there 
are warm gutta-percha techniques in which this material 
is softened with heat and used in a fluid consistency. It 
is recommended to utilize warm vertical compaction and 
heated gutta-percha methods during filling of the resorp-
tion area.[22,24–26] In our first case, cause there was no per-
foration, we completed the treatment only with root canal 
treatment without applying bioactive material like MTA 
or Biodentine. However, in order to fill the irregularities 
in the canal completely, we applied warm gutta-percha 
technique as recommended in the literature.[24] Nilsson 
et al.[20] also used the warm gutta-percha technique suc-
cessfully in the lower molar with internal resorption which 
has no perforation, similar to our case. It has also been 
reported that warm gutta-percha techniques can be used 
to backfill the resorption area after MTA or Biodentine 
application.[27,28]

In cases where the resorption causes perforation and 
the pulp tissue is related to the oral or periradicular tissues, 
the treatment process is difficult and endodontic surgery 
may be needed in these cases besides canal treatment.[29] 
Bioactive materials provide successful results in the treat-
ment of the areas where the pulp tissue is covered or as-
sociated with periodontal and bone tissue.[30] MTA is one 
of the most preferred materials among these materials. 
MTA is used as vital pulp therapies such as pulp capping, 
pulpotomy, amputation, and retragrat filler in endodontic 
surgical procedures; also can be used successfully in the 
treatment of open apex teeth and perforation repair appli-
cations.[31] In addition, MTA is a suitable material for the 
treatment of root perforations by regenerating periodon-
tal attachment and inducing osteogenesis and cemento-
genesis.[32,33] However, the disadvantages of this material, 
such as prolonged freezing time (3–4 hours) and tooth 
discoloration, must be considered.[34,35] The application of 
MTA for treatment of root perforation originating from 
IR/ER is supported by evidence of a long-term positive 
outcome.[19,36] Furthermore, the use of MTA in situations 
where exessive dental destruction is found may lead to an 
increase in resistance.[37] MTA was applied to most of the 
internal resorption cases as a bioactive material, but there 
was also a case of Biodentine.[27,28,38,39]

In our second case, we decided to use bioactive mate-
rial in IR area in addition to root canal treatment because 
of perforation detection with CBCT. We have used MTA 
as bioactive material because of its many advantages. The 
tooth discoloration did not cause any disadvantage in this 
case due to the presence of tooth under the prosthesis. 
Since the perforation area and bone loss were limited and 

the case healed with canal treatment only, surgical proce-
dure was not applied. In the literature, it has been reported 
that MTA can be used in teeth with perforated internal 
resorption successfully without surgery, similar to our case.
[38,39] However, it has also been reported that in some cases 
additional surgical treatment may be required.[40–42]

Conclusion

As a consequence, internal resorptions are generally rare 
and asymptomatic cases, but they may require different 
treatment protocols depending on their progress. In addi-
tion, the application of CBCT according to the progress 
of the case is a great advantage. It is important to deter-
mine the required treatment protocol by assessing the 
amount of destruction in the case (perforation, bone loss, 
etc.). Such an accurate evaluation is an important key to 
the success of the treatment.

Conflict of interest: None declared.

References
1.	 Fuss Z, Tsesis I, Lin S. Root resorption–diagnosis, classifi-

cation and treatment choices based on stimulation factors. 
Dent Traumatol 2003;19:175–82. [CrossRef ]

2.	 Tronstad L. Root resorption—etiology, terminolo-
gy and clinical manifestations. Endod Dent Traumatol 
1988;4:241–52. [CrossRef ]

3.	 Trope M, Chivian N, Sigurdsson A, Vann WFJ. Traumatic 
Injuries. In: Cohen S, Burns RC, editors. Pathways of the 
Pulp. St. Louis: Mosby; 2002. p.603–51. 

4.	 Ingle JI, Bakland LK. Endodontics. Hamilton: BC Decker 
Inc.; 2002. p.138–39. 

5.	 Wedenberg C, Lindskog S. Experimental internal resorp-
tion in monkey teeth. Endod Dent Traumatol 1985;1:221–
7. [CrossRef ]

6.	 Smulson MH, Siareski S. Histophysiology and diseases of 
the dental pulp. In: Weine FS, editor. Endodontic Therapy. 
5th ed. St. Louis: Mosby; 1996. p. 84–165. 

7.	 Haapasalo M, Endal U. Internal inflammatory root resorp-
tion: the unknown resorption of the tooth. Endod topics 
2006;14:60–79. [CrossRef ]

8.	 Patel S, Ricucci D, Durak C, Tay F. Internal root resorp-
tion: a review. J Endod 2010;36:1107–21. [CrossRef ]

9.	 Ne RF, Witherspoon DE, Gutmann JL. Tooth resorption. 
Quintessence Int 1999;30:9–25.

10.	Andreasen JO, Andreasen FM, Andersson L. Traumatic 
injuries of the teeth. Copenhagen, Denmark: Munksgaard; 
1981. p. 193. 

11.	Gabor C, Tam E, Shen Y, Haapasalo M. Prevalence of in-
ternal inflammatory root resorption. J Endod 2012;38:24–
7. [CrossRef ]

Turk Endod J42

https://doi.org/10.1034/j.1600-9657.2003.00192.x
https://doi.org/10.1111/j.1600-9657.1988.tb00642.x
https://doi.org/10.1111/j.1600-9657.1985.tb00584.x
https://doi.org/10.1111/j.1601-1546.2008.00226.x
https://doi.org/10.1016/j.joen.2010.03.014
https://doi.org/10.1016/j.joen.2011.10.007


Karakaya et al. Treatment of maxillary central incisors with internal resorption 43

12.	Heithersay GS. Clinical endodontic and surgical manage-
ment of tooth and associated bone resorption. Int Endod J 
1985;18:72–92. [CrossRef ]

13.	Torabinejad M, Watson TF, Pitt Ford TR. Sealing ability 
of a mineral trioxide aggregate when used as a root end fill-
ing material. J Endod 1993;19:591–5. [CrossRef ]

14.	Zhang H, Pappen FG, Haapasalo M. Dentin enhances the 
antibacterial effect of mineral trioxide aggregate and bioag-
gregate. J Endod 2009;35:221–4. [CrossRef ]

15.	Guven G, Cehreli ZC, Ural A, Serdar MA, Basak F. Ef-
fect of mineral trioxide aggregate cements on transform-
ing growth factor beta1 and bone morphogenetic pro-
tein production by human fibroblasts in vitro. J Endod 
2007;33:447–50. [CrossRef ]

16.	Andreasen JO. Luxation of permanent teeth due to trau-
ma. A clinical and radiographic follow-up study of 189 in-
jured teeth. Scand J Dent Res 1970;78:273–86. [CrossRef ]

17.	Goultschin J, Nitzan D, Azaz B. Root resorption: re-
view and discussion. Oral Surg Oral Med Oral Pathol 
1982;54:586–90. [CrossRef ]

18.	Heithersay GS. Management of tooth resorption. Aust 
Dent J 2007;52:S105–21. [CrossRef ]

19.	Silveira FF, Nunes E, Soares JA, Ferreira CL, Rotstein I. 
Double ‘pink tooth’ associated with extensive internal root 
resorption after orthodontic treatment: a case report. Dent 
Traumatol 2009;25:e43–7. [CrossRef ]

20.	Nilsson E, Bonte E, Bayet F, Lasfargues JJ. Management 
of internal root resorption on permanent teeth. Int J Dent 
2013;2013:929486. [CrossRef ]

21.	Calişkan MK, Türkün M. Prognosis of permanent teeth 
with internal resorption: a clinical review. Endod Dent 
Traumatol 1997;13:75–81. [CrossRef ]

22.	Goldberg F, Massone EJ, Esmoris M, Alfie D. Comparison 
of different techniques for obturating experimental internal 
resorptive cavities. Endod Dent Traumatol 2000;16:116–
21. [CrossRef ]

23.	Frank AL, Weine FS. Nonsurgical therapy for the per-
forative defect of internal resorption. J Am Dent Assoc 
1973;87:863–8. [CrossRef ]

24.	Gencoglu N, Yildirim T, Garip Y, Karagenc B, Yilmaz H. 
Effectiveness of different gutta-percha techniques when 
filling experimental internal resorptive cavities. Int Endod 
J 2008;41:836–42. [CrossRef ]

25.	Wilson PR, Barnes IE. Treatment of internal root resorp-
tion with thermoplasticized gutta-percha. A case report. 
Int Endod J 1987;20:94–7. [CrossRef ]

26.	Stamos DE, Stamos DG. A new treatment modality for 
internal resorption. J Endod 1986;12:315–9. [CrossRef ]

27.	Hsien HC, Cheng YA, Lee YL, Lan WH, Lin CP. Repair 
of perforating internal resorption with mineral trioxide ag-
gregate: a case report. J Endod 2003;29:538–9. [CrossRef ]

28.	Umashetty G, Hoshing U, Patil S, Ajgaonkar N. Manage-

ment of inflammatory internal root resorption with Bio-
dentine and thermoplasticised Gutta-Percha. Case Rep 
Dent 2015;2015:452609. [CrossRef ]

29.	Bhuva B, Barnes JJ, Patel S. The use of limited cone beam 
computed tomography in the diagnosis and management 
of a case of perforating internal root resorption. Int Endod 
J 2011;44:777–86. [CrossRef ]

30.	Patel N, Best SM, Bonfield W, Gibson IR, Hing KA, 
Damien E, et al. A comparative study on the in vivo be-
havior of hydroxyapatite and silicon substituted hydrox-
yapatite granules. J Mater Sci Mater Med 2002;13:1199–
206.

31.	Parirokh M, Torabinejad M. Mineral trioxide aggregate: 
a comprehensive literature review-Part III: Clinical ap-
plications, drawbacks, and mechanism of action. J Endod 
2010;36:400–13. [CrossRef ]

32.	Lee SJ, Monsef M, Torabinejad M. Sealing ability of a 
mineral trioxide aggregate for repair of lateral root perfora-
tions. J Endod 1993;19:541–4. [CrossRef ]

33.	Koh ET, McDonald F, Pitt Ford TR, Torabinejad M. 
Cellular response to mineral trioxide aggregate. J Endod 
1998;24:543–7. [CrossRef ]

34.	Kang SH, Shin YS, Lee HS, Kim SO, Shin Y, Jung IY, et 
al. Color changes of teeth after treatment with various min-
eral trioxide aggregate–based materials: an ex vivo study. J 
Endod 2015;41:737–41. [CrossRef ]

35.	Roberts HW, Toth JM, Berzins DW, Charlton DG. Min-
eral trioxide aggregate material use in endodontic treat-
ment: a review of the literature. Dent Mater 2008;24:149–
64. [CrossRef ]

36.	Torabinejad M, Chivian N. Clinical applications of mineral 
trioxide aggregate. J Endod 1999;25:197–205. [CrossRef ]

37.	Bortoluzzi EA, Souza EM, Reis JM, Esberard RM, 
Tanomaru-Filho M. Fracture strength of bovine incisors 
after intra-radicular treatment with MTA in an experi-
mental immature tooth model. Int Endod J 2007;40:684–
91.

38.	Jacobovitz M, de Lima RK. Treatment of inflammatory 
internal root resorption with mineral trioxide aggregate: a 
case report. Int Endod J 2008;41:905–12. [CrossRef ]

39.	Nunes E, Silveira FF, Soares JA, Duarte MA, Soares SM. 
Treatment of perforating internal root resorption with 
MTA: a case report. J Oral Sci 2012;54:127–31. [CrossRef ]

40.	Altundasar E, Demir B. Management of a perforating in-
ternal resorptive defect with mineral trioxide aggregate: a 
case report. J Endod 2009;35:1441–4. [CrossRef ]

41.	Asçı S, Özbaş H, Yalçın Y. Endodontic and Surgical Com-
bined Treatment of Case with Root Resorption: Case Re-
port. Eur Oral Res 2013;47:57–63.

42.	Kaval ME, Şerefoğlu B, Gümüş P. Multidisciplinary Man-
agement of An Maxillary Right Lateral Incisor With Inter-
nal Root Resorption. EÜ Dişhek Fak Derg 2015;36:93–7.

https://doi.org/10.1111/j.1365-2591.1985.tb00425.x
https://doi.org/10.1016/S0099-2399(06)80271-2
https://doi.org/10.1016/j.joen.2008.11.001
https://doi.org/10.1016/j.joen.2006.12.020
https://doi.org/10.1111/j.1600-0722.1970.tb02074.x
https://doi.org/10.1016/0030-4220(82)90199-2
https://doi.org/10.1111/j.1834-7819.2007.tb00519.x
https://doi.org/10.1111/j.1600-9657.2008.00755.x
https://doi.org/10.1155/2013/929486
https://doi.org/10.1111/j.1600-9657.1997.tb00014.x
https://doi.org/10.1034/j.1600-9657.2000.016003116.x
https://doi.org/10.14219/jada.archive.1973.0526
https://doi.org/10.1111/j.1365-2591.2008.01434.x
https://doi.org/10.1111/j.1365-2591.1987.tb00596.x
https://doi.org/10.1016/S0099-2399(86)80116-9
https://doi.org/10.1097/00004770-200308000-00011
https://doi.org/10.1155/2015/452609
https://doi.org/10.1111/j.1365-2591.2011.01870.x
https://doi.org/10.1023/A:1021114710076
https://doi.org/10.1016/j.joen.2009.09.006
https://doi.org/10.1016/S0099-2399(06)81282-3
https://doi.org/10.1016/S0099-2399(98)80074-5
https://doi.org/10.1016/j.joen.2015.01.019
https://doi.org/10.1016/j.dental.2007.04.007
https://doi.org/10.1016/S0099-2399(99)80142-3
https://doi.org/10.1111/j.1365-2591.2007.01266.x
https://doi.org/10.1111/j.1365-2591.2008.01412.x
https://doi.org/10.2334/josnusd.54.127
https://doi.org/10.1016/j.joen.2009.06.017
https://doi.org/10.5505/eudfd.2015.40412



