
INTERNATIONAL 
JOURNAL                

OF BIOMEDICINE
CASE REPORT

http://dx.doi.org/10.21103/Article11(2)_CR3
 International Journal of Biomedicine 11(2) (2021) 184-187

Endodontic Treatment of Periapical Lesions 
Using Bioceramic Sealers

Bogdan R. Shumilovich, PhD, ScD; Anna V. Podoprigora, PhD, ScD*; 
Andrey V. Sushchenko, PhD, ScD; Vladimir V. Rostovtsev, PhD; 

Irina S. Bishtova, PGS; Iliya V. Stepanov, PhD, ScD

Voronezh State Medical University named after N.N. Burdenko 
Voronezh, the Russian Federation 

Abstract
This article presents clinical cases of successful endodontic treatment of the main types of combined apical and marginal 

pathology. Based on the results obtained, the optimal method that ensures a successful treatment result for this pathology in 
one visit, often without subsequent surgical manipulations, is an adequate endodontic mechanical intervention with subsequent 
obturation of the root canals with a bioceramic sealer, which is confirmed by the literature data. (International Journal of 
Biomedicine. 2021;11(2):184-187.) 
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Introduction
A number of researchers have noted that today in more 

than 5.7% of the teeth in patients over 40-45 years old with 
apical periodontal lesions, a comprehensive examination also 
diagnoses lesions of the marginal periodontium.(1-5) The success 
of endodontic treatment of such teeth using traditionally used 
polymer sealers is extremely low.(2,6,7) However, according 
to the available data, the use of bioceramic sealers that have 
recently appeared on the market significantly increases the 
favorable prognosis of endodontic intervention.(6)

Bioceramics inherently are the most biocompatible 
material and consist of aluminum oxide, zirconium dioxide, 
bioactive glass, glass ceramics, composite components and 
coatings, hydroxyapatite and resorbable calcium phosphates. 
In dentistry, bioceramics based on calcium phosphates 
are used to restore bone defects, and are based on calcium 
silicates and bioaggregates (mineral trioxide aggregate, 
MTA) to ensure the process of apexification and filling of 
endodontic perforations.(9-11)

Combined apical-marginal lesions develop when the 
pre-cement is damaged under the influence of bacterial flora 
from the periodontal sulcus and root canal.(12-14) According to 
data from studies, the mixed apical-periodontal microflora 
were found in 21.1% of all patients with this pathology.(10,13) 

As a rule, there are three types of periodontal lesions: sinusitis 
(in cases of the upper jaw), lesions in the furcation of the roots, 
and lesions of the marginal periodontium.(6)
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In addition, the literature indicates a low predictability 
of the outcome of the treatment of such lesions.(8,11) Classic 
treatment protocols involve a surgical impact on the content 
of the bone defect and the removal of granulation tissue with 
its subsequent restoration and plastics of the soft tissues of the 
gums.(15,16) This article presents two clinical cases of endodontic 
treatment of combined apical-marginal periodontal lesions of 
the molar.

Case Presentation 1
A 49-year-old man presented to the dental clinic for 

tooth 3.7. In his medical history, somatic diseases were 
absent. The patient indicated previous endodontic treatment 
was carried out 6-7 years ago. Percussion of the tooth was 
painful, thermotest showed a lack of sensitivity, the tooth was 
filled with composite material, the depth of the periodontal 
sulcus was within normal limits (<3 mm), except for the distal 
surface of the tooth. In this area, a periodontal pocket with a 
depth of 7 mm was determined.

When analyzing the diagnostic CBCT scan, a large area 
of   lightening with indistinct contours was visualized, partially 
passing over to the vestibular and lingual surfaces of the distal 
root 3.7 (Figure 1, a-c). The root canals were obturated along 
the entire length; after creating a direct endodontic access, a 
paste containing eugenol was found in them (Figure 1, d). After 
discussing all possible options with the patient, we decided 
on endodontic intervention for the 3.7 tooth as the first stage 
of a comprehensive treatment plan, followed by periodontal 
treatment and orthopedic correction of the occlusion state.

Treatment was performed under magnification using 
an operating microscope. After local anesthesia, the tooth 
was isolated and an endodontic access cavity was formed. 
Next, root canals were disinfected using ProTaper Universal 
Manual S1 and S2 and abundant irrigation with a 3% sodium 

hypochlorite solution. Instrumental processing was carried 
out according to the “long” protocol HyFlex EDM (Coltene, 
Switzerland) with intermediate active irrigation with a 5% 
sodium hypochlorite solution with an endoactivator and EDTA 
17% solution (Figure 1, e). 

Protocol (step by step):
• MB – HyFlex 20/05 EDM, 25/~ EDM, 30/04 CM, 

40/04 EDM, 50/03 EDM. MAF – 50/03;
• ML – HyFlex 20/05 EDM, 25/~ EDM, 30/04 CM, 

40/04 EDM, 50/03 EDM. MAF – 50/03;
• D – HyFlex 20/05 EDM, 25/~ EDM, 40/04 EDM, 

50/03 EDM, 60/02 EDM, H-file 70/02. MAF – 70/02.
Root canal obturation was performed with the GuttaFlow 

bioseal system (Coltene, Roeko, Germany)  containing 
bioglass, according to the one-pin technique (Figure 1, f). 
The endodontic access cavity was hermetically closed with a 
composite. Postoperative CBCT showed complete hermetic 
root canal filling (Figure 1, g-h). On CBCT after 6 months, the 
regenerative processes in the bone tissue were clearly defined 
(Figure 1, i). Subsequent X-ray control was performed 12 
months after treatment (Figure 1, j): Bone tissue was almost 
completely restored, the periodontal pocket was not probed, 
and there were no complaints.

Case Presentation 2 
A 30-year-old woman presented to the dental clinic with 

a referral from an otolaryngologist. In his medical history, 
somatic diseases were absent. The causal tooth was 1.6. 
Local examination: the previous endodontic therapy, the tooth 
was asymptomatic. CBCT visualized a lightening area with 
indistinct contours in the periapical region of all roots (Figure 
2, a-b). The root canals were obturated along their entire 
length. When analyzing the diagnostic CBCT, the first cause 
of the complication was the presence of MB2 (Figure 2, c).  

Fig. 1. a-c) Fragment of CBCT: Initial clinical status (06/26/2019) (tooth 3.7) – the resorption lacuna is visualized as 
a lightening area with indistinct contours on the distal side of the distal root; d) View of the access cavity, remnants of 
obturation material; e) View of the cavity after mechanical treatment of root canals; f) View of the cavity after obturation 
of root canal treatment with GuttaFlow bioseal; g-h) Postoperative CBCT demonstrating complete hermetic root canal 
filling; i) Fragment of CBCT – 6 months after treatment (01/28/2020). j) Fragment of CBCT – 12 months after treatment 
(06/23/2020).
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However, the radiological picture in the region of the 
buccal distal canal, where the presence of an additional canal 
was also suggested, alerted us that there might be further 
problems..

After discussion with the patient, the decision was made 
in favor of endodontic treatment. Treatment was performed 
under magnification using an operating microscope. After local 
anesthesia, the tooth was isolated and an endodontic access 
cavity was formed. Then the root canals were disinfected 
with the Remover 30/07 instrument (MicroMega, Coltene, 
Switzerland). The clinical picture exceeded all expectations 
and caused us to make serious adjustments to the existing 
information about the anatomy of the root canals. A total of 7 
root canals were identified (Figure 2, d-e). Then the channels 
were processed according to the following protocol: 

• MB1 – HyFlex EDM 20/05, EDM 25/~, СМ 30/04, 
EDM 40/04. MAF – 40/04;

• MB2 – HyFlex EDM Glidepath 10/05, EDM 15/03, 
EDM 20/05, EDM 25/~, СМ 30/04. MAF – 30/04;

• MB3 – HyFlex EDM Glidepath 10/05, EDM 15/03, 
EDM 20/05, EDM 25/~. MAF – 25/~;

• DB1 – HyFlex EDM 20/05, EDM 25/~, СМ 30/04, 
EDM 40/04, EDM 50/03. MAF – 50/03;

• DB2 – HyFlex EDM Glidepath 10/05, EDM 15/03, 
EDM 20/05, EDM 25/~, СМ 30/04, EDM 40/04. MAF – 
40/04;

• DB3 – HyFlex EDM Glidepath 10/05, EDM 15/03, 
EDM 20/05, EDM 25/~, СМ 30/04. MAF – 30/04;

• Palatinal – HyFlex EDM 20/05, EDM 25/~, EDM 
40/04, EDM 50/03, EDM 60/02, H-file 80/02. MAF – ≥80/02.

Buccal obturation was performed with GuttaFlow 
bioseal (Coltene, Roeko, Germany) (Figure 2, f). In the palatal 
canal, due to significant resorption of the apical part, the 
apical third of the canal was filled with BioDentin (Dentsply, 
Switzerland), then GuttaFlow bioseal. On the CBCT fragments 
after 11 months (Figure 2, g-l), the restoration of bone tissue 
in the periapical region was verified by the normalization of 
the X-ray picture in the area of the maxillary sinus, which was 
confirmed by the otolaryngologist.

Discussion
This article presents clinical cases of successful 

endodontic treatment of the main types of combined apical 
and marginal pathology. 

The properties of bioglass were described for the 
first time in the works of L. Hench.(17,18) Preservation of the 
original anatomy of the root canal during its preparation plays 
an extremely important role.(6,19) In all demonstrated clinical 
cases, new HyFlex EDM files (Coltene, Switzerland)  were 
used for instrumentation. The choice of files was dictated by 
the basic requirements for a rotary instrument in the treatment 
of such pathologies: 

• A minimum lateral load (i.e. high centering properties 
and inability to cause the transport of the root canal) so 
with repeated endodontic intervention, the walls of the root 
canal are already weakened and there is a danger of “tape” 
perforations. 

• An availability of “large” sizes (> 40 ISO) for effective 
necrotomy.

HyFlex EDM files are fully compliant with these 
requirements. In addition, they have a controlled shape-
memory effect, and at the same time are characterized by a 
unique combination of the highest flexibility and resistance to 
breakage.(20) HyFlex EDM NiTi files are manufactured using 
the EDM method. The working part of the file is processed 
by the thermal action of pulsed electrical discharges, excited 
between the electrode-tool and the workpiece, due to which 
the entire surface of the EDM file is working, and not just 
the edges as in tools made by the classical milling method.(21) 

Also, HyFlex EDM files have a changed phase composition 
and can be deformed due to the reorientation of the formed 
martensite, which increases their resistance to torsion loads in 
comparison with other files, including those made using Wire 
technology.(22)

Also, in such clinical situations, it is necessary 
to emphasize the importance of CBCT, which provides 
comprehensive information on the location of the resorption 
defect in relation to periodontal tissues, tooth tissues and a 
number of anatomical formations (maxillary sinus, mandibular 

Fig. 2.  a) CBCT (coronal section). The first upper molar on the right (1.6), a “bone” defect and changes in the maxillary 
sinus are visualized; b) CBCT (lateral section). The first upper molar on the right (1.6), a “bone” defect and changes in 
the maxillary sinus are visualized; c) CBCT (axial section). The first upper molar on the right (1.6), a “bone” defect is 
visualized; d-e) Tooth appearance after mechanical treatment of root canals; f) Aiming X-ray of root canal obturation 
control; g-i) Control CBCT: 11 months after treatment (coronary section); j) Control CBCT: 11 months after treatment 
(lateral section); k-l) Control CBCT: 11 months after treatment (axial section).
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canal, etc.).(23,24) It should be noted that, as with any device 
emitting ionizing radiation, the use of CBCT is justified only if 
the benefits significantly outweigh the risks. In order to avoid 
mistakes in diagnosis and harm to the patient, it is important 
to consider the ALARA principle (As Low As Reasonably 
Achievable). In accordance with the ALARA concept, the 
diagnostic effect should certainly be higher than the risk of 
radiation-induced diseases.(25)

Several studies have also suggested the use of calcium 
hydroxide paste to treat the comorbidity described above over 
several visits.(26) However, when choosing such a treatment 
option, care should be taken when introducing material 
into the area of   the defect due to possible mechanical and 
chemical irritation of the periodontal tissues, which worsens 
the prognosis of treatment.(8) Thus, an adequate endodontic 
mechanical intervention followed by root canal obturation 
with a bioceramic sealer is the optimal method that ensures a 
successful treatment of combined apical and marginal lesions 
of the periodontium in one visit, often without subsequent 
surgical procedures.(6,8,11)
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