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Parendodontic surgery — apicoectomy and 
simultaneous obturation of root canals with mineral 
trioxide aggregate (MTA): case report

ABSTRACT

Introduction: When conventional root canal treatment 
does not achieve the desired results, paraendodontic surgery 
should be performed to remove the causes of the persistent 
periapical cyst, preserve the tooth, contribute to the adequate 
functioning of the stomatognathic system and return health 
and wellbeing to the patient. Methods: A 27-year-old male 
presented with the right maxillary lateral incisor (tooth 12) 
with persistent exudate even after treatment of the root ca-
nal and the exchange of intracanal medication using calcium 
hydroxide paste. In the present clinical case, paraendodontic 
surgery was performed with the simultaneous filling of the 

root canal. After curettage of the cyst and apicoetomy, the 
root canal was filled with mineral trioxide aggregate (5 apical 
mm) through the pulp chamber. Results: The histopatho-
logical exam revealed a secondarily infected cyst. Conclu-
sion: The surgical techniques employed were adequate for 
the present case, as demonstrated both clinically and radio-
graphically through the formation of new bone and the ab-
sence of symptoms, confirming the successful treatment of 
the case.

Keywords: Apicectomy. Endodontics. Root Canal Obtura-
tion.
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Introduction
Endodontics has undergone considerable biologi-

cal, scientific and technical evolution over the years, 
which has contributed to success rates ranging from 
60 to 90%1-3. However, even root canals treated with 
high standards and diligence in terms of  the cleaning, 
modeling and filling procedures can result in failure.4-6 

Although the percentage of  unsuccessful cases is 
small, the failure of  therapy is related to the persis-
tence of  a large number of  bacteria in the root canals 
under conditions that are favorable for their growth 
or the occurrence of  new bacterial infection2,7,8. Root 
canal therapy is performed using a sequence of  pro-
cedures, during which accidents, mistakes and diverse 
types of  complications can occur.8,9 

In cases of  failed conventional treatment, a new 
intervention is required. The first option to consider 
is the retreatment of  the root canal system. However, 
this is not always possible or may not solve the prob-
lem as expected.9-12 When all traditional therapeutic 
resources and endodontic treatments have been ex-
hausted, surgical exploration is indicated.9 

Endodontic surgery constitutes a set of  proce-
dures consisting of  the exposure of  the tissues that 
surround the apex in an attempt to remove the agent 
responsible for the persistence of  the periapical cyst 
and resolve the difficulties that traditional endodontic 
either was unable to solve or had caused.5,11,13-15

For the indication for paraendodontic surgery, the 
inherent risks of  the surgical approach and the anato-
my of  the region must be considered. Therefore, each 
case should be evaluated individually. The following 
are the main indications for paraendodontic surgery: 
persistent exudate, maintenance of  pain, persistent 
peri-root pathologies after endodontic treatment or 
retreatment, pathological root resorption and calci-
fication, the impossibility of  adequate endodontic 
treatment due to large root dilacerations, deviations 
or perforations, transverse fractures in the apical 
third, obstructions that impede endodontic retreat-
ment, considerable leakage of  the filling material and 
the need to perform a biopsy.1,15,16,17

There are different surgical methods. The most 
widely used are peri-root curettage, apicoetomy with 
back-filling, root canal filling simultaneous to the 
surgical act, root-end resection, tooth resection and 
root cyst surgery, all of  which promote the disinfec-

tion not achieved by conventional endodontic thera-
py.5,9,15,16,10,18,19 

The aim of  paraendodontic surgery with apicoe-
tomy is to eliminate bacteria and areas of  imperfec-
tion of  the apical cement, providing a hermetic seal 
as well as facilitating access to the canal.11,14,20 The 
removal of  three or more millimeters in depth is rec-
ommended to achieve safe, effective closure of  the 
region and have sufficient space for adequate curet-
tage of  the root surface and bone cavity. This small 
portion may contain iatrogenic elements, accessory 
canals and an apical delta.13,21

Apicoetomy is performed after osteotomy and 
apical curettage. According to the literature, some 
factors may interfere with apical sealing capacity, 
such as the angle of  the cut adopted during root-end 
resection and the tips of  the equipment used in the 
preparation of  the retrograde cavity.18

The current indication is to perform apicoetomy at 
a perpendicular angle to the root axis. This achieves 
better results by enabling the more efficient removal 
of  the apical delta, which is a region that is difficult to 
fill and the site of  bacterial contamination. This tech-
nique leads to less exposure of  the sectioned dentinal 
tubules, causing less microinfiltration and providing 
better distribution of  the tension forces in the periapi-
cal region, which results in a favorable environment 
for apical healing.17,21

The filling of  the canal can be performed during 
the surgical act. Simultaneous filling is indicated par-
ticularly for cases in which it is not possible to contain 
the persistent exudate through systemic and intraca-
nal medication. The disadvantages of  this method 
are the difficulty in achieving hemostasis, the risk of  
sepsis, increases in the number of  steps and surgi-
cal time and the involvement of  both bone tissue and 
blood.9,22,23

 The step after the creation of  the retrograde cav-
ity is obturation with a filling material, which should 
assist in the healing of  the apical tissues through the 
hermetic sealing of  the sectioned region, impeding 
microorganisms and their byproducts from exiting 
or entering the canal. Deficient marginal closure be-
tween the cavity walls and filling material will compro-
mise the repair.13,21,24 The most frequently employed 
materials in this type of  surgery are amalgam, zinc 
oxide and eugenol (ZOE), gutta-percha, intermedi-
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ate restorative material (IRM), super-EBA, resin com-
posites, mineral trioxide aggregate (MTA) and, more 
recently, bioceramic cements, which are promising 
novel filling materials due to their ease of  mixing and 
insertion as well as their bioactivity, but further sci-
entific studies are needed and these products are not 
yet sold in Brazil.5,13-15,17,24,25 Many researchers report 
that MTA is the material of  choice due to its physi-
cochemical and biological properties, such as greater 
biocompatibility, less bacterial infection, greater mar-
ginal adaptation, the possibility of  application in a 
moist environment, its radiodensity and the possibil-
ity of  healing through the induction of  the formation 
of  hard tissue.5,11,13-15,17,21,25-29

Paraendodontic surgery has changed considerably 
in the last 20 years with the inclusion of  technologies, 
such as the operating microscope, ultrasound and 
more biologically acceptable filling materials, such as 
MTA. This has led to an increase in the success rate 
of  this procedure to approximately 90%.29-32

The aim of  the present study was to report a clini-
cal case involving curettage of  the endodontic cyst, 
apicoetomy with simultaneous filling of  the root ca-
nal, together with the placement of  a bone graft and 
biomaterial for the filling of  the bone cavity formed 
by the periapical cyst.

Material And Methods
A 27-year-old male sought the endodontic special-

ization course with the complaint of  intense pain and 
swelling in the region of  the right maxillary incisors. 
The patient history revealed that he had been submit-
ted to treatment at the same service two years earlier 

for the retreatment of  tooth 11 and removal of  the 
filling material, drainage and replacement of  calcium 
hydroxide with camphorated paramonochlorophenol 
of  tooth 12.

The clinical examination revealed pain upon pal-
pation, edema and fistula draining a purulent secre-
tion in the mucosa above tooth 14 (Fig 1). The ther-
mal test was performed on teeth 13 and 14 and the 
response was negative. Radiographically, a well-de-
fined radiolucent image was seen in the apical region 
of  teeth 11 to 14, which had also been seen two years 
earlier (Fig 2 and 3).

The initial treatment involved the opening of  the 
crown, neutralization of  the root canal with sodium 
hypoclorite and drainage. After drying the canal, the 
intra-canal medication was inserted, consisting of  
calcium hydroxide, propylene glycol and camphor-
ated paramonochlorophenol.

Due to the history of  persistent exudate and the 
occurrence of  a large cyst, a treatment plan was pro-
posed involving the surgical intervention of  tooth 12. 
Curettage of  the cyst was performed and the speci-
men was sent for histopathological analysis. Apicoe-
tomy perpendicular to the long axis of  the tooth was 
performed with simultaneous filling of  the root canal 
with MTA (five apical millimeters) and the rest of  the 
canal was filled with gutta-percha). The bone defect 
was filled in with biomaterial (GenOx Org, Baumer 
AS, Brasil; Lumina - Coat - Critéria) (Fig. 4 to 12). 
Endodontic treatment was then performed on teeth 
13 and 14 using a rotary system (Logic, Easy). Both 
teeth were filled with AH Plus cement (Dentsply) and 
gutta-percha (Fig 13 and 14).
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Figure 1. Initial clinical image.

Figure 2. Tracking of �stula. Figure 3. Initial radiograph.
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Figure 4. Incision.

Figure 5. Osteotomy. Figure 6. Curettage of cyst.

Results
The histopathological diagnosis was a secondarily 

infected cyst. Due to the large amount and aggres-
sive nature of  the bacteria, the inflammatory process 
completely disorganized the lining of  the cyst, which 
was used in the differential diagnosis, but, using a 
combination of  clinical and radiographic findings, it 
could be considered an apical periodontal cyst. 

During the clinical and radiographic follow up, 
the condition remained stable for one year, with the 
complete remission of  the fistula and exudate and the 
absence of  pain. The follow-up radiograph revealed 
complete bone repair (Fig 15 and 16).

 



Dental Press Endod. 2019 Jan-Apr;9(1):48-57© 2019 Dental Press Endodontics 53

Fehlberg BK, Bittencourt G

Figure 9. Placement of bone graft (GenOx Org, Baumer AS, Brazil).

Figure 7. Mechanical preparation of root canal. Figure 8. Simultaneous �lling of root canal with MTA through pulp cham-

ber.

Figure 11. Suturing.

Figure 10. Insertion of membrane (Lumina - Coat - Critéria).
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Discussion
 According to Lopes and Siqueira,4 the success of  

endodontic treatment is verified by the absence of  a 
periapical cyst after an appropriate follow-up period. 
Therefore, the prior treatment to which the patient in 
the present study had been submitted did not achieve 
the expected success, as evidenced radiographically 
by the permanence of  the periapical cyst two years 
after treatment and clinically by the presence of  pain 
and fistula. 

Torabinejad and Walton26 state that paraendodon-
tic surgery is not indicated when a non-surgical pro-
cedure could be successful and its indiscriminant 
practice is both unethical and contraindicated. Surgi-
cal intervention has precise indications that must be 
respected. The present case fit the criteria for surgical 

Figure 12. Final postoperative radiograph and �lling with MTA (5 apical 

mm).

Figure 13. Treatment of Tooth 13 with Logic system (Easy).

Figure 14. Filling of Tooth 14 with AH Plus cement (Dentsply) and gut-

ta-percha.
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Figure 15. Clinical follow up one year after surgery. Figure 16. Radiographic follow up one year 

after surgery.

intervention; periapical surgery was only established 
as the treatment plan after the precise analysis of  the 
patient history, clinical and radiographic findings and 
all resources of  conventional endodontics had been 
exhausted. 

Although infrequent, large chronic periapical cysts 
with persistent exudate can occur and the surgical 
modality indicated to solve this type of  clinical situa-
tion is root canal filling simultaneously to the surgical 
act. In the present case, this conduct was determined 
based on the persistent exudate and size of  the cyst. 
The simultaneous filling of  root canals has the advan-
tage of  excellent apical sealing, enables the drying 
and direct view of  the sectioned region and results in 
more effective three-dimensional obturation.4,23

 Bramante & Berbert19 and Torabinejad & Walton26 
report that periapical curettage removes the diseased 
soft tissue and/or foreign bodies that impede the re-
pair process, reduces bleeding, provides a sample for 
biopsy, removes inflamed tissue and enables access to 
and visibility of  the apex. In the present study, small 

portions of  the specimen were sent for histopatho-
logical analysis and the diagnosis was a secondarily 
infected cyst. 

Apicoetomy was performed at a 90º angle in the 
present case. The literature states that this angle has 
advantages over a 45º cut. The Zecrya bur was cho-
sen for the end-root sectioning due to its efficient cut 
and good length. Moreover, studies involving scan-
ning electron microscopy report that this type of  bur 
provides a smoother and more even surface com-
pared to diamond burs.5

While there is no ideal filling material, MTA has 
desirable characteristics that are extremely important 
during and after the surgical procedure, such as less 
apical infiltration, better marginal adaptation to the 
prepared walls, less need for condensation force and 
greater biocompatibility.5,11,13,14,15 Therefore, this was 
the material of  choice in the present case.

The placement of  a barrier is recommended in 
cases of  deep cavities to avoid the formation of  fi-
brosis in the operating field, which could be radio-
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graphically confounded with a periapical cyst. This 
can be achieved with filling materials, such as bone 
grafts and biomaterials. In the present study, we used 
a bone graft and the insertion of  a membrane due to 
the large size of  the bone cavity.4,10,19

Follow up should be performed with radiographs 
after six and 12 months. Some authors recommend 
follow up for up to 24 months.23 In the present case, 
the patient was followed up in the first four months af-
ter surgery due to the continuation of  the endodontic 
treatment of  teeth 13 and 14, during which time no 
clinical or radiographic abnormality was found. One 
year after surgery, the patient returned for a follow-up 
examination and was free of  clinical and radiographic 
signs, demonstrating the complete healing of  the re-
gion. 

 

Conclusion
  Paraendodontic surgery is a potential tool for 

the maintenance of  teeth after all therapeutic pos-
sibilities of  traditional root canal treatment have been 
exhausted. When assessed, indicated and performed 
well, the different modalities of  periapical surgery are 
very predictable and have a high success rate. The 
filling of  the root canal simultaneously to the surgical 
act is an excellent option, as it promotes good root 
sealing and the reestablishment of  favorable condi-
tions for the formation of  new bone.



Dental Press Endod. 2019 Jan-Apr;9(1):48-57© 2019 Dental Press Endodontics 57

Fehlberg BK, Bittencourt G

1. Xavier MCS, Xavier DG, Xavier VFG. Cirurgia parendodôntica como 
coadjuvante de tratamento endodôntico. Rev ABO-GV. 2010;2:24-8. 

2. Luckmann G, Dorneles LDC, Grando CP. Etiologia dos insucessos 
dos tratamentos endodônticos. Vivências. 2013;9:133-9. 

3. Ribeiro FC, Fabri B, Roldi A, Pereira RDS, Intra JBG, Peçanha M, 
et al. Prevalência de lesões periapicais em dentes tratados 
endodonticamente. Rev Saúde Com. 2013;9(4):244-52.

4. Lopes HP, Siqueira JF Jr. Endodontia biologia e técnica. Rio de 
Janeiro: Elsevier; 2015.

5. Lodi ML, Poleto S, Soares RG, Irala LED, Salles AA, Limongi O. 
Cirurgia parendodôntica: relato de caso clínico. Rev Sul Bras 
Odontol. 2008;5:69-74.

6. Gomes ACA, Dourado AT, Silva EDO, Albuquerque DAD. 
Conduta terapêutica em dente com lesão refratária ao tratamento 
endodôntico convencional e cirúrgico: caso clínico. Rev Cir 
Traumatol Buco-Maxilo-Fac. 2013;3(1):23-9.

7. Kill KB. Análise morfológica pela microscopia eletrônica de varredura 
da superfície apical de dentes portadores de lesões persistentes 
ao tratamento endodôntico [dissertação]. Vitória (ES): Universidade 
Federal do Espírito Santo; 2009.

8. Ramos VM. Por que as lesões endodônticas persistem: Uma revisão 
de literatura com enfoque biológico da questão [dissertação]. Porto 
Alegre (RS): Universidade Federal do Rio Grande do Sul; 2012. 

9. Guimarães KB, Post LK, Bezerra MF, Isolan CP, Hosni ES. Cirurgia 
parendodôntica com obturação simultânea dos canais radiculares: 
relato de caso clínico. Rev Ci Méd Biol. 2006;5(2):188-94.

10. Cappellari T. Cirurgia do periápice associada a enxerto com 
biomaterial - estudo de caso [dissertação]. Santa Cruz do Sul (RS): 
Universidade de Santa Cruz do Sul; 2015. 

11. Mello Neto OL, Souza ADS, Machado MEDL, Sydney GB. 
Capacidade de selamento marginal apical propiciado por 
alguns materiais retrobturadores. Rev Gaúcha Odontol. 
2010;58(4):497-501.

12. Orosco FA, Pereira LCG, Endo MM, Rangel RA, Bramante AS, 
Bramante CM. Endodontic surgery with simultaneous root canal 
�lling: case report. RSBO. 2014;11(4):411-6.

13. Orso BDA, Sant’Ana Filho M. Cirurgia parendodôntica: quando e 
como fazer. Rev Fac Odontol. 2006;47(1):20-3.

14. Azambuja TWFD, Bercini F, Alano, F. Cirurgia parendodôntica: 
revisão de literatura e apresentação de casos clínico-cirúrgicos. 
Rev Fac Odontol. 2006;47(1):24-9.

15. Carvalho MGPD, Perez WB, Matter SB, Blaya DS, Anhald AC. 
Apicetomia seguida de obturação retrógrada com agregado trióxido 
mineral (MTA)- relato de caso clínico. Rev Endod Pesq Ens Onl. 
2005;1(2):1-8.

16. Silva RAD, Buosi MP, Nascimento VRD, Pfau EA, Tomazinho LF. 
Cirurgia parendodôntica associada a enxerto ósseio com biomaterial 
(Bio Oss Collagen) - Relato de caso. Braz J Surg Clin Res. 
2014;5:34-8.

References

17. Santos JLCG. Cirurgia periapical [dissertação]. Porto – Portugal: 
Universidade Fernando Pessoa; 2014.

18. Viapiana R, Carlini B Júnior, Barbizam JVB. Comparação de 
duas modalidades de apicetomia seguidas de retropreparo no 
selamento marginal de retrobturações. Rev Odontol UNESP. 
2009;38(5):3001-6.

19. Bramante CM, Berbert A. Cirurgia Paraendodôntica. São Paulo: Ed 
Santos; 2000. 131 p.

20. Arx TV, Hanni S, Jensen SS. Clinical results with two different 
methods of root-end preparation and �lling in apical surgery: mineral 
trioxide aggregate and adhesive resin composite. J Endod. 2010 
July;36(7):1122-9.

21. Pozza DH, Moreira CC, Post LK, Xavier CB, Oliveira MGD. 
Avaliação de técnica cirúrgica parendodôntica: apicetomia em 90º, 
retrocavitação com ultra-som e retrobturação com MTA. Rev Odonto 
Ciência. 2005;20(50):308-12. 

22. Dias ACS, Maltos KLDM, Aguiar EGDA. Tratamento endodôntico 
transcirúrgico: uma opção para casos especiais. Rev Cir Traumatol 
Buco-Maxilo-Fac. 2010;10:49-53.

23. Secco M. Obturação simultânea do canal radicular após enucleação 
de cisto apical: uma visão multidisciplinar [dissertação]. Porto 
Alegre (RS): Universidade Federal do Rio Grande do Sul; 2011.

24. Vilaça JADB. Cirurgia Endodôntica [dissertação]. Porto - Portugal: 
Universidade Fernando Pessoa; 2014.

25. Gomes CC, Acctta RF, Camões ICG, Freitas LF, Pinto SS. Análise da 
adaptação marginal de materiais retrobturadores. Pesq Bras Odont 
Clín Int. 2008;9:31-5.

26. Torabinejad M, Walton RE. Endodontia princípios e prática. Rio de 
janeiro: Elsevier; 2010. 

27. Tawil PZ, Trope M, Curran AE, Caplan DJ, Kirakozova A, 
Duggan DJ, Texeira FB. Periapical Microsurgery: an in vivo 
evaluation of endodontic root-end �lling materials. J Endod. 2009 
Mar;35(3):357-62. 

28. Badr AE. Marginal adaptation and cytotoxicity of bone cement 
compared with amalgam and mineral trioxide aggregate as root-end 
�lling materials. J Endod. 2010 June;36(6):1056-60.

29. Baek SH, Lee WC, Setzer FC, Kim S. Periapical bone regeneration 
after endodontic microsurgery with three different root-end �lling 
materials: amalgam, superEBA, and mineral trioxide aggregate. 
J Endod. 2010 Aug;36(8):1323-5.

30. Arx TV, Hanni S, Jensen SS. 5-year results comparing mineral 
trioxide aggregate and adhesive resin composite for root-end sealing 
in apical surgery. J Endod. 2014 Aug;40(8):1077-81.

31. Arx TV, Hanni S, Jensen SS. Five-Year longitudinal assessment of the 
prognosis of apical microsurgery. J Endod. 2012 May;38(5):570-9.

32. Song M, DDS, Shin SJ, Kim E. Outcomes of Endodontic 
Micro-resurgery: a prospective clinical study. J Endod. 2011 
Mar;37(3):316-20.




