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ABSTRACT.  

The aim of this study was to determine the repair rate of the root furcation lesions, using MTA and 

hydroxide calcium based materials. Materials and method The study group included 24 molars (8 maxillary; 

16 mandibular) with root furcations, from 24 patients (14 males; 10 females), with age 21-46 years. The 

treatments were performed with MTA and calcium hydroxide-based products and radiographic follow-up for 12 

months. Results The root furcations with endo-periodontal etiology presented complete healing 12 months 

posttreatment in 88% cases. The root furcations associated with root perforation presented complete healing 12 

months posttreatment in 82% cases. Conclusions The lesion extension, the accuracy of technique and the 

therapeutic materials are important factors that influence the posttreatment evolution of an endo-periodontal 

lesion. 
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INTRODUCTION 

Regarding the furcation lesions, an 

accurate diagnostic of the periodontal tissues 

and dental pulp is requested to avoid useless 

treatments to the periodontal tissues and 

dental pulp pathology. The dentists must 

have deep knowledge about endo-eriodontal 

pathology and must apply the proper 

therapeutical methods and effective 

therapeutic materials. Calcium hydroxid-

based product were used long time for the 

treatment of the furcation lesions [1]. 

Actually these lesions categories are treated  

using MTA, a material with high sealing and 

bioactive properties as suggest literature data 

[2,3,4]. 

The aim of this study was to determine 

the repair rate of the root perforations, using 

MTA and hydroxide calcium based 

materials.  

MATERIAL AND METHODS 

The study group included 24 molars (8 

maxillary; 16 mandibular) with root 

furcations, from 24 patients (14 males; 10 

females), with age 21-46 years. The patients 

requested treatment in Clinical Base of 

Faculty of Dental Medicine, 

U.M.F.‖Gr.T.Popa‖ Iaşi. The inclusion 

criteria are as follows: molars with or 

without endodontic treatments with endo-

periodontal lesions complicated with 

furcation root lesions, molars with pulp floor 

perforations (diameters 1-3 mm), healthy 

roots, and coronal margins of minimum 

2mm height. The exclusion criteria are as 

follows: subgingival or under 2 mm height 

coronal margins, tooth mobility degree 3. 

The radiographic exam was performed for 

the analysis of the endodontic and 

periradicular status. The extension and 

evolution of endo-periodontal lesions were 

analyzed by radiographic exams that were 

performed before the treatment, after 

treatment and 3 months post-treatment.  

Corresponding to the etiology of the 

furcation root lesions, the distribution of root 

furcation lesions was as follows: 11% endo-

periodontal lesions, 56% primary endodontic 

pathology, 33% primary periodontal 

pathology (Fig. 1).   

 

 

Figure 1. The distribution of the root furcation lesions 
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Table 1. Treatment protocol for the teeth with root furcation lesions associated with 

endo-periodontal lesions 

 Treatment protocole  

First session Second session Third/fourth session 

Clinical examen Endodontic filling removal Endodontic filling removal 

Radiographic examen Isolation Isolation 

Isolation Mecano-chemical cleaning of 

the endodontic system 

Mecano-chemical cleaning of 

the endodontic system 

Acces cavity Medication stage Root canal sealing 

Antiseptisation Calcium hydroxide 

endodontic filling 

Root canal filling 

Hemostasis Temporary coronal filling Control 

Mecano-chemical cleaning of 

the endodontic system 

Periodontal therapy in relation 

to ethiology and the evolution of 

the root furcation lesions 

 

Medication stage   

Temporary coronal filling   

 

Table 2. Treatment protocol for the teeth with root canals perforations 

 Treatment protocole  

First session Second session Third/fourth session 

Clinical examen Endodontic filling removal Endodontic filling removal 

Radiographic examen Isolation Isolation 

Isolation Mecano-chemical cleaning of 

the endodontic system 

Mecano-chemical cleaning of 

the endodontic system 

Acces cavity Medication stage Root canal sealing 

Antiseptisation Calcium hydroxide 

endodontic filling 

Root canal filling 

Hemostasis Temporary coronal filling Control 

Mecano-chemical cleaning of 

the endodontic system 

  

Reparatory material insertion   

Temporary coronal filling   
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The treatment protocols were followed 

accordingly to the protocols presented in 

Tables 1 (root furcation lesions associated 

with endo-periodontal lesions) and II (root 

furcation lesions associated with root canal 

perforations).  

The defect reparation was performed by the 

insertion of MTA (biostimulating material) 

with a carrier (MTA gun). The procedure was 

finished with the hand condensation of MTA. 

The coronal temporary restoration was 

performed with Citodur (DoriDent, Austria), 

for 2-3 days. In the next session the temporary 

material was removed and the covering degree 

of the perforation area was checked. The 

conventional endodontic treatment (mechano-

chemical, medication) of the root canals was 

performed.  The root canals were prepared 

using step down technique associated with 

NaOCL 5% and EDTA 17%. A temporary 

paste with Ca (OH)2 (Calxyd, SpofaDental) 

was applied and replaced at every week for a 

periode of 2-4 weeks, accordingly to clinical 

situation. The canal filling was performed with 

calcium-hydroxide based sealing (Sealapex, 

Kerr) and gutta percha cones, using cold 

lateral condensation technique. The coronal 

restoration was performed using glass ionomer 

cement (Kavitan Plus, SpofaDental) and 

composite resin Filtex Z250 (3M/ESPE). The 

treatment planning, in the case of the endo-

periodontal lesions, or in the case of primary 

periodontal lesions, included scaling and 

curettage associated with irrigation with 

antibacterial solutions. The clinical cases with 

high coronal destruction were treated by 

prosthetic reconstruction (IOS and crowns). 

The patients were followed up by clinical and 

radiographic examens at intervals of 3, 6, 12 

months.  

Figures 2.a-c and 3.a-c present 

radiographic changes after 3 months and 6 

months of root furcation lesions therapy 

usingMTA product. 

 

 
Figure 2.a-c. Root furcation lesions therapy 

(baseline, after 3 months and 6 months) 

 
Figures 3.a-c. Root furcation lesions therapy 

(baseline, after 3 months and 6 months) 

 

 

RESULTS AND DISCUSSIONS 

The root furcation lesion was diagnosed on 

radiograohic images by an interradicular 

radiotransparence, confirming the chronic 

inflammation processes in the root furcation 

area. The initial radiographic aspect was 

similar for all investigated teeth, maxillary and 

mandibullary. The clinical examen detected, 2 

weeks after treatment, the initiation of the 

reparatory processess (the decrease of the pain 
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82% 

18% 

Root furcation lesions   

with endo-periodontal ethiology 

(Complete healing after 12 months) 

Complete healing Failure

and simptomatology of the inflammatory 

processess) for all treated teeth.  

The radiographic examen showed that root 

furcation lesions associated with endo-

periodontal lesions, showed partial healing 

after 3 months for 16 teeth (88%) (Fig. 4.a). 

The 2 molars with treatment failures (the 

absence of the significant repair bone 

processes) were associated to deep periodontal 

pockets extended to apical area.  For this 

category of endo-periodontal lesions, the 

radiographic exam showed complete healing 

after 12 months for 15 teeth (82%) (Fig. 4.b). 

Three teeth (with more extended lesions 

before treatment) presented the persistance of 

radiotransparence in the root furcation area 

with less extension comparing to the initial 

situation. 

The radiographic examen showed, after 3 

months, partial healing for 5 root perforations 

(85%) treated with MTA (Fig. 5.a). The 

complete healing was observed 12 months 

after baseline in 85% cases (Fig. 5.b). One 

tooth presented a reduced osteolisis 

radiographic aspect, with less extension 

comparing to the initial situation. 

 

 

Figure 4. Root furcation lesions with endo-periodontal ethiology.a. Partial healing after 3 months b.Complete 

healing after 12 months 

 

Figure 5. Root furcation lesions associated with root perforations. a. Partial healing after 3 months.b. 

Complete healing after 12 months 

 

The major goal in the treatment of the root 

furcation lesions associated with endo-

periodontal lesions complicated is the stopping 

of the inflammatory process and further loss of 

the periodontal attachment as well as the 

regeneration of the bone tissue. The root 

88% 

15% 

Root furcation lesions  with endo- 

periodontal ethiology 

(Partial healing after 3 months) 

Partial healing Failure

85% 

15% 

Root furcation lesions associated  

with root perforations 

(Partial healing after 3 months) 

Partial healing Failure

85% 

15% 

Root furcation lesions   

associated with root perforations 

(Complete healing after 12 months) 

Complete healing Failure
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furcation lesions associated root perforations 

with endo-periodontal lesions complicated is 

the stopping of the inflammatory process and 

further loss of the periodontal attachment as 

well as the regeneration of the bone tissue. 

 The results of our study sustain 

literature data that showing that MTA is an 

excellent material for the perforations repair, 

and the calcium hydroxide sealants have great 

advantages in the regeneration of the 

periradicular bone tissues perforations as well 

as in the root furcation areas.  

 Jivoinovic R. et al. (2014, 2017) 

showed that, in the case of the endo-

periodontal syndrome, the prognosis depends 

on the severity of the periodontal damage, and 

the periodontal therapy applied to the patient’s 

response to treatment [5, 6]. To prevent 

bacterial contamination, perforations should 

be repaired as quickly as possible with a 

biocompatible material that will provide an 

adequate seal, has bactericidal effect, and 

induces bone formation. Jeevani et al. (2014) 

demonstrated the ability of MTA based 

materials and Biodentine to treat furcation 

lesions [7]. Holland R. et al. (2001) 

demonstrated the healing process of lateral 

root perforation repaired with mineral trioxide 

aggregate (MTA), with MTA exhibiting better 

results than the control group treated with 

Sealapex (hydroxid-based endodontic cement) 

[8].  Pace R. et al. (2008), investigating ten 

cases of furcal perforation, concluded that 

MTA without matrix provides an effective seal 

of root perforations and clinical healing of the 

surrounding periodontal tissue [9]. Mente J. et 

al. (2010) investigated, 6 years posttreatment; 

the treatment outcome of root perforations 

repaired with MTA and found a 86% healing 

rate (86%) [10]. Discussing the results 

obtained in the treatment of endo-periodontal 

lesion, Kambale et al. (2014) consider that in 

the case of combined endo-perio lesion, an 

adequate endodontic therapy would result in 

healing of the endodontic component, and the 

prognosis would finally depend on the 

efficacy of periodontal repair/regeneration 

materials as well as the treatment procedures 

[11].  

In our study, the patients were instructed to 

respect a strict oral hygiene especially in the 

furcation areas, as the success of treatment 

depends on the oral hygiene maintenance by 

the patient [11]. In the clinical cases presented 

in this study, successful healing 12 months 

posttreatment was obtained in 82-85% cases 

following a proper technique that ensured 

proper disinfection and sealing of the 

endodontic system. In our study the absence of 

significant bone repairs in the furcation areas 

or in periradicular areas were observed in 15-

18% cases. For the extended root furcation 

lesions with negative evolution posttreatment 

3 months posttreatment, the regenerative 

tissue procedures (bone artificial graft, 

collagen membranes) must be considered 

lesions [12]. 

 

CONCLUSIONS 

1. The lesion extension, the accuracy of 

technique and the therapeutic materials are 

important factors that influence the 

posttreatment evolution of an endo-

periodontal lesion. 

2. MTA, a biocompatible material with high 

sealing abilities and biostimulatory 

properties, is effective in the treatment of 

root furcation lesions associated with root 

perforations (complete healing in 85% 

cases, 12 months posttreatment).  

3. The calcium hydroxide agents are 

effective in the treatment of root furcation 

lesions associated with endo-periodontal 

lesions, (complete healing in 82% cases, 

12 months posttreatment).  
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