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Since its foundation Septodont has developed, manufactured 
and distributed a wide range of high quality products for dental 
professionals.
Septodont recently innovated in the field of endodontics, dentine 
care, bone grafting and gingival preparation with the introduction 
of BioRoot™ RCS, Biodentine™, RTR and Racegel which are 
appreciated by clinicians around the globe.

Septodont created the “Septodont Case Studies Collection” - a 
series of case reports - in 2012 to share with you their experience 
and the benefits of using these innovations in daily practice.
Over the past 6 years, authors from more than 15 countries have 
generously contributed to the success of our magazine that is 
now distributed on the 5 continents.
Each new issue of the Case Studies Collection is the opportunity 
to discover new clinical challenges and their treatment solutions.

This 17th issue features one RTR case and three Biodentine™ 
cases:

  �RTR Bone grafting aims at preserving bone dimensions 
especially when tooth removal is discussed. It is fully 
resorbable & osteoconductive. Its remarkable properties 
promote formation of patient’s new bone & pave the way for 
future successful treatment plans.

  �Biodentine™, the first biocompatible and bioactive dentin 
replacement material. Biodentine™ uniqueness not only lies in 
its innovative bioactive and “pulp-protective” chemistry, but 
also in its universal application, both in the crown and in the 
root.

Editorial
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Use of ß-tricalcium phosphate for 
alveolar preservation; a report on 
a series of cases.
Authors: Medina Ramírez Jorge Michel*, Gabriela Vilar Pineda**,  
René García Contreras***.
Corresponding author: Gabriela Vilar Pineda.

 Summary
ß-tricalcium phosphate is a high purity material 
that helps to safely generate bone neoformation 
after tissue extraction or loss.  Preservation 
treatment was performed using a ß-tricalcium 
phosphate cone (R.T.R Cone, Septodont, 
France) in the lower right quadrant, at the 
lower third molar area (tooth 48), for research 
purposes; it was kept under observation for 
periods of 1 week, 1 month and 3 months. In 

the quadrant with the R.T.R, favorable bone 
neoformation process was observed in a 
shorter time compared to the left quadrant, 
and a progressive and total reabsorption of 
the R.T.R was observed after 3 months. The 
use of ß-tricalcium phosphate is a useful alter-
native for post-extraction alveolar preservation, 
improving the speed of bone regeneration.

*Student of Dentistry at the National School of Higher Studies of the National Autonomous University of Mexico, León Unit (ENES UNAM León Unit). 
**Specialist in Oral and Maxillofacial Surgery at the ENES of the UNAM, León Unit. 
***Doctor of Health Sciences at ENES/UNAM, León Unit.
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 Report on a series of cases

 Introduction

Four patients were selected to conduct alveolar 
preservation with the use of ß-tricalcium 
phosphate (R.T.R) cones; these patients were 
required to meet certain criteria. The inclusion 
criteria used for this report were: patients of 
both sexes, retained third molars Pell & Gregory 
class I and II subdivision A and B, bilateral, 
age range between 18 and 22 years, no perio-
dontal or periapical disease in the lower molar 
region, and willingness to perform the alveolar 
preservation procedure for research purposes. 
The exclusion criteria used for this report were: 
patients with uncontrolled systemic diseases, 
acute infectious processes, pregnant or 
lactating patients, patients with bone diseases, 
use of bisphosphonates, and poor oral hygiene.

Patients meeting the admission criteria for 
the clinics and oral surgery department of the 
“Escuela Nacional de Estudios Superiores”, of  
the UNAM, León Unit, were evaluated.

Auxiliary diagnostic studies were performed 
(Panoramic radiographs, Periapical views), 
and no disorders being found in any patient, a 
diagnosis was made in the full series of cases; 
retained third molars Pell & Gregory class I 
and II, subdivision A and B, bilateral.

The patients signed informed consent forms in 
which they are made aware of the diagnosis, 
treatment plan and possible complications 
during treatment.

Bone regeneration with alveolar preservation 
following tooth extraction has been a topic of 
major significance recently due to the use of 
dental implants as a method of esthetic and 
functional rehabilitation;(1) the improvement 
of regeneration time is therefore a significant 
issue, and for such purpose alveolar preser-
vation techniques using various materials have 
been proposed (hard and soft tissue grafts) in 
view of maximizing tissue preservation and 
minimizing defects.(2)

ß-tricalcium phosphate (ß-TCP) is a synthetic 
ceramic bone graft material that has been in 
use in medicine and dentistry for more than 
30 years, in the fields of orthopedics, perio-
dontology and maxillofacial surgery. Pore size 
varies from 5 to 500 μm, and the porosity 
ranges from 20 to 90% depending on particle 
size. For dental use, particle size is gene-
rally less than 100 μm.(3) Used as a graft 
material, ß-TCP stands in for the mechanism 
of osteoconduction; when it is used in the 

biological process, the material is reabsorbed 
and replaced by the recipient’s own bone. 
The interconnection between pores facilitates 
osteoconduction. When the graft is placed 
at the receptor site, some serum proteins 
are absorbed and retained on the surface of 
the particles, contributing to the subsequent 
cellular migration that will stimulate a neovas-
cularization process in the porous structure.(3) 
The R.T.R. (Resorbable Tissue Replacement), 
is composed of ß-tricalcium phosphate, a 
material used for alveolar preservation after 
a tooth removal when posterior prosthetic 
rehabilitation is planned. The objective of 
the following series of clinical cases was to 
evaluate the alveolar preservation achieved 
with the use of R.T.R cones and without the 
use of R.T.R. by radiographic evaluations at 
three-month follow-up. Case reporting was 
conducted in compliance with Case Report 
Guidelines (CARE).
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Fig. 3: �Extraoral photographs  
(A: frontal B: lateral)

Fig. 5: �Extraoral photographs  
(A: frontal B: lateral)

Fig. 4: �Intraoral photographs  
(A: right side B: top C: left side D: bottom)

Fig. 6: �Intraoral photographs  
(A: right side B: top C: left side D: bottom)

PATIENT 2

PATIENT 1

PATIENT 3

Fig. 1: �Extraoral photographs  
(A: frontal B: lateral)

Fig. 2: �Intraoral photographs  
(A: right side B: top C: left side D: bottom)
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Fig. 9: Initial panoramic radiograph, patient 1.

Fig. 11:  Initial panoramic radiograph, patient 3.

Fig. 10: Initial panoramic radiograph, patient 2.

Fig. 12:  Initial panoramic radiograph, patient 4.

Fig. 7: �Extraoral photographs  
(A: frontal B: lateral)

Fig. 8: �Intraoral photographs  
(A: right side B: top C: left side D: bottom)

PATIENT 4

Surgical odontectomies of teeth 38 and 48 were 
performed under local anesthesia by infiltration 
with lidocaine and epinephrin 2%, 1:100,000; a 
Newman’s incision was performed, the muco-
periosteal flap lifted, osteotomy and odon-
tectomy conducted, the cavity washed, and a 
cone of ß-tricalcium phosphate (R.T.R) placed 
in the residual alveolus of tooth 48; on the 

opposite side the lower left quadrant in the area 
of tooth 38 was left with nothing placed inside 
the alveolus, and both sides were sutured using 
polyglactin 910 4/0; postoperative management 
with Amoxicillin 500 mg, 1 every 8 hours for 
5 days, and Ibuprofen 400 mg, 1 every 8 hours 
for 3 days; instructions for general postope-
rative measures were likewise provided.
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Fig. 13: Surgical procedure
(A) Anesthesia, (B) Incision, (C) Preparation of the flap, (D) Ostectomy, (E) Luxation,  
(F) Extraction, (G) Extraction sample, (H) Residual Alveolus, (I) Septodont ß-tricalcium 
phosphate, (J) ß-tricalcium phosphate Cone, (K) ß-tricalcium phosphate Cone transport,  
(L) Application of ß-tricalcium phosphate Cone, (M) Syneresis.
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Patients were evaluated 7 days after surgery; 
good evolution was observed, with an adequate 
healing process underway; radiographically, a 
mixed image was observed (black and white 
radiographic image), interpreted as the ß-tri-
calcium phosphate cone (R.T.R) in tooth 48, and 

a radiolucent image was observed in tooth 38, 
corresponding to the residual alveolus; after a 
month of evolution, we were able to observe 
improved healing. The area treated with R.T.R 
showed larger areas of radiopacity, interpreted 
as improved bone neoformation compared to the 



9

residual alveolar process area at tooth 38, where 
slower bone formation was observed, consi-
dering the greater areas of radiolucency. The 
third month of observation allowed us to verify 
the presence of improved bone regeneration, 

a radiopaque image of the residual alveolus at 
tooth 48, in addition to total reabsorption of the 
material, as indicated by the manufacturer, and 
reduced bone trabeculation compared to the 
residual alveolar process area at tooth 38.

1 week

1 week

	 Od 48	 Od 38 	 Od 48	 Od 38

	 Od 48	 Od 38 	 Od 48	 Od 38

1 week

1 week

1 month

1 month 1 month

1 month

3 months

3 months 3 months

3 months

6 months

6 months 6 months

6 months

Fig. 14: �Control periapical radiograph patient 1

Fig. 16: �Control periapical radiograph patient 3                        

Fig. 15: �Control periapical radiograph patient 2

Fig. 17: �Control periapical radiograph patient 4                        
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Fig. 18: Panoramic radiograph, 3 months, patient 1.

Fig. 20: Panoramic radiograph, 3 months, patient 3.

Fig. 19: Panoramic radiograph, 3 months, patient 2.

Fig. 21: Panoramic radiograph, 3 months, patient 4.

 Discussion 

 Conclusion

Classically, the ideal material considered for 
bone regeneration has been autologous bone. 
However, in recent decades new materials of 
human, animal or synthetic origin have been 
incorporated into the arsenal, which have revo-
lutionized alveolar preservation techniques.(4)

The action of ß-tricalcium phosphate (R.T.R) 
on alveolar preservation, in comparison to 
the natural bone healing process, has been 
proven.(5) As for its regeneration mechanism, 
ß-tricalcium phosphate (R.T.R) is a biocompa-
tible material that would seem to have scaffold 
action permitting osteoblasts to grow on its 
surface and invade its structure.(3)

It has proved to be an excellent biomaterial with 
high success in bringing about the bone rege-
neration necessary to maintain adequate space 
for implant insertion.(6) 

When the ß-tricalcium phosphate is reabsorbed, 
it is replaced by bone that is anatomically and 
functionally similar to the original bone, thus 
producing regenerated vital bone tissue, which 
means that this bone remodeling and matu-
ration process, necessary for the functional 
loading of implants, is not disturbed by the 
material.(7) Residual elements may occasionally 
remain, which can be demonstrated clinically 
and radiologically after 6 months.(8)

 
The overall results of the study showed that 
at clinical follow-up, 1 year after the functional 
loading of implants (6 months after surgery), no 
failures were observed in either the implants or 
the various different implant-supported pros-
thodontic options.(9)

In light of the case reports discussed above 
it was thus observed that after 3 months of 
observation the time of bone neoformation was 
significantly improved where R.T.R was used, 

as compared to the residual alveolar process 
where no alloplastic material had been placed; 
R.T.R is thus a choice material for the effective 
post-odontectomy preservation of alveolar bone.
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Retro-fillings with Biodentine™ 
in apical microsurgery
Dr Carlos Herrera

 Introduction
The technique of microsurgery is a minimally 
invasive procedure that results in faster healing 
and better patient response. The key stage of 
microsurgery is inspection, which is entirely 
absent from older surgical techniques. Untreated 
isthmuses often mean that treatment fails, so 
they must be identified, cleaned, shaped and 
filled as carefully as root canals (Floratos and 
Kim 2017).
Osteotomy in microsurgery is becoming more 
and more conservative thanks to the improved 
magnification and lighting offered by micros-
copes. The diameter of osteotomy is only 3 to 
4 mm, enough to allow a 3 mm ultrasound tip to 
vibrate freely inside the bone cavity (Kim, Pecora 
and Rubinstein 2001) .
Careful examination will identify the possible 
reason or reasons for the failure of non-sur-
gical treatment, the magnification and lighting 
provided by the surgical microscope being 
critical. (Kim, Pecora and Rubinstein 2001; 
Cohen and Burns 1994 and 2002; Lubow, 
Wayman and Cooley 1984).

Various retro-filling materials have been used in 
recent years, such as: amalgam, gold foil, zinc 
oxide eugenol cement, Diaket (ESPE GmbH, 
Seefeld, Germany), glass ionomer cements, 
composite resins, intermediate restorative 
material (Putty / Dentsply, Milford, DE, USA), 
Super EBA (Bosworth, Skokie, IL, USA) and 
mineral trioxide aggregate (MTA; ProRoot MTA; 
Dentsply, Tulsa, OK, USA). Although none of 
these meet every criterion for an ideal repair 
material, MTA has been the preferred choice for 
root-end fillings (Torabinejad and Pitt 1996).
In the present cases, we used Biodentine™ from 
among the new biosilicate materials as a retro-
filling material, developed by Septodont Research 
Group as a new class of dental material which 
could combine excellent mechanical properties, 
biocompatibility and clinical use, with a formula 
based on calcium silicate (Ca3SiO5), a tried and 
tested replacement material where the dentin is 
damaged. (Biodentine™ Septodont 2010)
The following cases of microsurgery were retro-
filled with Biodentine™ by Septodont.
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 Clinical case study no.1
Female patient, 43 years of age, referred to 
assess apical microsurgery treatment in 2.1 and 
2.2 central and left upper incisors. The patient 
displayed symptoms in both teeth; sensitivity 
tests revealed pain on tapping and palpation, 
with radiolucent lesion in both teeth, previously 
treated pulp diagnoses and symptomatic peria-
pical apical periodontitis, the radiographic 
examination revealed extruded gutta-percha 

in the periapical region of 2.1. The patient 
reported that she had previously received two 
retreatments but the pain continued in both 
teeth; retreatment was carried out to remove 
the gutta-percha on tooth 2.1, which was not 
possible, obturation with biodentine™ with 
subsequent removal of the gutta-percha and 
apicoectomy; on tooth 2.2 microsurgery was 
carried out with retro-filling with biodentine™.

Fig. 1 & 2: Initial photographs of 2.1 and 2.2. Fig. 3: Extruded gutta-percha in the 
periapical region of 2.1

Fig. 4: Initial radiography 06-24-16

Apicoectomy of tooth 2.1 and retro-filling with biodentine™ of tooth 2.2

Fig. 5: attempt to remove the gutta-
percha 2.1

Fig. 6: retreatment of tooth 2.1 Fig. 7: Apical microsurgery control 
Apicoectomy of 2.1 And retro-filling of 
2.2 with Biodentine™.
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The patient currently presents no symptoms with no clinical 
or radiographic findings at the 1-year follow-up, and shows 
evidence of healthy and functional teeth.

Fig. 8: First control 11-25-16 after 
5 months

Fig. 11: First control 11-25-16 after 
5 months

Fig. 14: Condensation of retrofilling with 
Biodentine™ in 2.2

Fig. 9: Second control 02-25-17 after 
8 months

Fig. 12 & 13: Retrograde cavity of 2.2

Fig. 10: Third control 06-29-17 after 1 year

 Clinical case study no.2
Male patient, 44 years of age; referred to assess Apical Micro-
surgery of 2.2 upper left lateral incisor. Clinical and radiographic 
findings: fistula at the mucosa of the tooth, evolution of the 
wound: approximately 5 years; history of two retreatments in 
that time; the patient reported having no symptoms; radiograph 
revealed failure of endodontic treatment with placement of a 
fiber glass post, light area in the periapical zone; Pulp Diagnosis: 
previously treated; Periapical Diagnosis: chronic Apical Abscess.

Fig. 15: Initial Rx Microsurgery 11-07-2013              
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Fig. 16: Initial Rx 11-07-2013.

Fig. 19: First control at one month after 
treatment 12-15-2013.

Fig. 22: Fourth contro at 3 years and 
4 months 04-11-2017.

Fig. 17: Sinugraphy 11-07-2013.

Fig. 20: Second control at 2 years and 
5 months 04-07-2016.

Fig. 23: Fifth control at 3 years and 
10 months 10-10-2017.

Fig. 18: End of Retro-filling with 
Biodentine™.

Fig. 21: Third control at 3 years and 
1 month 12-12-2016.

Apical microsurgery was performed with retro-
filling with biodentine™ of 2.2; apicoectomy 
with removal of 3 millimeters of the apical root 
canal; irrigation with saline solution, curettage 

and removal of the damage confirming a peria-
pical cyst through biopsy and histopathological 
examination.

At the control at 3 years and 
10 months we can observe 
full regeneration of the wound, 
patient totally asymptomatic 
at the date of control both 
clinically and with evidence 
of healing in the radiographic 
examination.
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 Clinical case study no.3
Male patient, 72 years of age, referred to assess 
1.1 right upper central incisor; in his dental 
history the patient had received root canal 
treatment and final restoration 4 years earlier. 
Clinical and radiographic findings: metal and 
porcelain crown, fiber glass post, periapical 

radiolucent lesion of considerable size; sensi-
tivity tests were performed; the patient was 
asymptomatic with mild discomfort when biting, 
positive response to tapping and palpation, 
previously treated pulp diagnosis and asymp-
tomatic periapical Apical Periodontitis.

Fig. 24: Initial photograph. Fig. 25: Photograph during treatment.

Fig. 26: Initial radiography 09-25-14.

Fig. 29: Second control 05-20-1 at 
8 months.

Fig. 27: Final radiography retro-filling with 
Biodentine™ 09-25-14.

Fig. 30: Third control 11-27-15 at 1 year 
and three months.

Fig. 28: First control 11-20-14 at 2 months.

Fig. 31: Fourth control 05-20-16 at 1 year 
and 9 months.



18

Fig. 32: Fifth control 12-06-16 at 2 years 
and 4 months.

Fig. 35: Eighth control 10-25-17 at 3 years 
and 1 month.

Fig. 33: Sixth control 03-31-17 at 2 years 
and 7 months.

Fig. 36: Ninth control 04-25-2018 at 
3 years and 7 months.

Fig. 34: Seventh control 05-05-17 at  
2 years and 8 months

Fig. 37: Current photograph 04-25-2018 at 
3 years and 7 months.

At the control at 3 years and 7 months, tooth 1.1 showed complete regeneration of the wound.

 Discussion
Amalgam has been used as a retro-filling 
material for many years. Its earliest use as a 
root filling after resection was recorded in 1884 
(Vasudev 2003). It has the advantages of being 
easily available, economical and easy to handle. 
Years ago, amalgam was therefore considered 
as the material of choice for root fillings, and 
the clinical use of amalgam has been well 
documented in several clinical studies with a 
success rate ranging from 50% to 80% (Dalal 
1983; Finne 1977; Grung 1990; Hirsch 1979; 
Persson 1974; Rud 1972).
In recent decades, amalgam has gradually 
given way to materials containing zinc oxide 
eugenol (ZOE), such as IRM, which comprises 

20% in weight of polymethyl methacrylate 
added to sodium and poly ethoxy benzonic acid 
(Super-EBA), which contains ethoxy benzonic 
acid. Filtration in-vitro studies, animal studies 
and retrospective in vivo studies indicate that 
the materials containing ZOE are better than 
amalgam in terms of sealing and biocompati-
bility (Dorn 1990; Kim 2006; King 1990).
The shortcomings of cements currently avai-
lable containing ZOE are mild to moderate 
toxicity when freshly mixed together and their 
radio-opacity which is similar to that of gutta-
percha (Johnson 1999).
Mineral trioxide aggregate (MTA), developed at 
Loma Linda University, California, USA (Tora-
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binejad 1993) has been the subject of much 
attention (Lee 1993). Its main constituents are 
similar to those of Portland cement, a mixture of 
dicalcium silicate, tricalcium silicate, tricalcium 
aluminate, gypsum and tetracalcium alumino-
ferrite (Camilleri 2005).
MTA offers major advantages including 
excellent biocompatibility (Camilleri 2006), 
ideal adherence with cavity walls, low solubility 
(Poggio 2007), and the ability to induce cemen-
togenesis at the surface of the root, which is the 
deposit of new cement on the exposed dentin 
(Baek 2005). MTA is an excellent bioactive 
material. When placed in direct contact with 
human tissue, it forms calcium hydroxide which 
releases calcium ions for the union and proli-
feration of cells (Takita 2006); it modulates 

the production of cytokines (Koh, 1998) and 
encourages the proliferation and migration of 
the parents followed by differentiation in odon-
toblast cells (Kuratate 2008). 
However, the average setting time for MTA is 
165 ± 5 minutes, which is longer than amalgam, 
Super-EBA and IRM (Torabinejad 1995), 
something which is potentially problematic in 
endodontic surgery.
A new material, Biodentine™, possesses the 
reparative properties of dentin synthesis (Laurent 
2012) with an initial setting time of 4 to 5 minutes 
and a final setting time of 10 to 12 minutes; its 
biocompatibility with regards the periapical 
tissues makes it a very useful material with ideal 
characteristics as a seal in retro-filling in apical 
microsurgery.
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Multidisciplinary management 
of an external communicating 
resorption caused by the ectopic 
eruption of a maxillary canine
Maximiliano Casa. H; Alfredo Sierra, C.

 Introduction
Root resorption is the decomposition, destruction 
and subsequent loss of the dental root structure. 
Root resorption caused by odontoclasts 
during the exfoliation of the deciduous teeth is 
a natural process that leads to the eruption of 
the permanent teeth. However, resorption can 
also occur in the permanent dentition due to 
trauma, excessive occlusal load, cysts, tumors, 
orthodontic treatments and ectopic eruption of 
adjacent teeth (Hadler-Olsen et al., 2015).
The ectopic eruption is defined as the abnormal 
position of the tooth, which alters its eruptive 
trajectory and leads to its impaction against the 
adjacent tooth. After the third molars, the canines 
are the teeth that present the most anomalies in 
their eruption, being trapped in the bone can 
produce complications such as displacement of 
the teeth, loss of vitality of the adjacent incisors, 
shortening of the dental arch, formation of folli-
cular cysts, canine ankylosis, recurrent infec-
tions, recurrent pain, internal resorption, external 
resorption of the canine and adjacent teeth, 
or combinations of these factors (Alqerban, 

Jacobs, Lambrechts, Loozen & Willems, 2009).
The prevalence of ectopic eruption of maxillary 
canines is 1 - 3%. It is more frequent in women 
than in men and it has been reported that 50% 
of the cases of root resorption of the maxillary 
lateral and maxillary incisors occur as an 
adverse effect. (Alqerban, Jacobs, Fieuws & 
Willems, 2011). The canine, and the maxillary 
lateral and maxillary incisors are located in an 
area of high aesthetic and functional demand, so 
it is important to carry out a diagnosis and early 
intervention, which allow us to generate thera-
peutic strategies that can improve the prognosis 
of affected parts and minimize possible sequels. 
The root reabsorption of the lateral incisor can 
be diagnosed radiographically at an early stage, 
but the resorption process can remain asympto-
matic, even in cases in which the pulp is affected 
(Ericson & Kurol, 1987). When the diagnosis 
occurs at an advanced stage, it is difficult to 
define the treatment and prognosis, and it may 
lead to the extraction of the affected tooth.
For the sealing and restoration of root resorption, 
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various materials have been used, such as: 
calcium silicate-based cements such as mineral 
trioxide aggregate (MTA), glass ionomer cement, 
calcium enriched mixture, etc. The MTA (ProRoot 
MTA, Dentsply, Tusa, OK USA) developed by 
Torabinejad and Contributors, is a bioactive 
material that since the early nineties has been 
used for various applications in endodontics. 
The MTA is indicated to restore defects of 
internal and external resorptions, horizontal root 
fractures, sealing of perforations, pulp therapy in 
permanent and deciduous teeth, apical sealing of 
the root canal in teeth with mature and immature 
apices. It has been shown that MTA is biocom-
patible, stimulates mineralization and promotes 
crystalline deposits similar to apatite (Güzeler I 
& Uysal S., 2010, Tomás-Catalá CJ et al., 2018).
Taking as a reference the properties of the 
MTA, Biodentine™ (Septodont, Saint-Maur-des-
Fosses, France) was developed, a material 
based on calcium silicate, which may be a valid 
option as it acts as a substitute for dentin, of 

antibacterial action, of which no cytotoxicity, 
genotoxicity or mutagenicity have been 
reported. When compared to the MTA it presents 
better physical and biological properties, better 
handling, adherence, fast setting time, greater 
resistance to compression, early synthesis of 
reparative dentin. Its powdered components 
are tricalcium silicate, dicalcium silicate, and 
calcium carbonate as filler and zirconium oxide 
acting as radiopacifier; on the other hand, the 
liquid component contains calcium chloride, 
water and a reducing agent (Cernochova P et 
al., 2011, Baranwal AK et al., 2016, Al-Haddad A 
et al., 2016, Eftekhar L et al., 2017, Sultana N et 
al., 2018).
In the present case we describe the mana-
gement of external communicating resorption 
of the upper left lateral incisor, caused by the 
ectopic eruption of the left upper canine, by 
using Biodentine™ as a sealant for the sequel 
and subsequent rehabilitation with a fiberglass 
post. and light curing resin.

 Clinical case report
Female patient, 12 years old, ASA I. The patient 
was referred by a pediatric dentist colleague. 
Radiographically the tooth 1.3 is retained from 
intra-osseous form, impacted on the distal 
area of the root of the tooth 1.2, generating 
an external cementum resorption, it can also 
be observed that the periodontal ligament of 
tooth 1.2 has slightly thickened (Fig.1). Clini-
cally, the patient presents absence of tooth 1.3 
and asymptomatic 1.2, which sensitivity tests 
respond positively to both heat and cold and 
negative to percussion and palpation.
The following diagnoses were made: tooth 
number 1.2; vital pulp with external cementum 
resorption that shows a communication 
between the periodontium and the pulp tissue 
and tooth number 1.3; impacted in the distal 
middle third of the root of tooth 1.2, being 
retained by it intraosseously in the maxilla.
A multidisciplinary Treatment Plan was proposed. 
The objectives of this proposal are firstly the 

cleaning, shaping and sealing of the root canal 
system, the sealing of the perforations in the 
root and later, positioning the tooth 1.3 inside the 
dental arch and thus return its functionality. We 
divide it into the following stages:
1. Surgical resorption approach.
2. Partial biopulpectomy 1.2.
3. External resorption surgical seal.
4. Rehabilitation of tooth 1.2.
5. Orthodontic traction of tooth 1.3.

Fig. 1: Initial tomography, where it can be observed that external 
cementum resorption shows a communication between the perio-
dontium and the pulp canal.
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The maxillo-facial surgeon, following the 
previously established work plan, begins anes-
thetizing the area with an infiltrative technique, 
to subsequently make a Newman type flap from 
the distal side of tooth 1.4 to the mesial side of 
tooth 1.1, accessing and clearing the area of 
resorption for further treatment (fig. 2).
Then the endodontist, after absolute isolation, 
performs the endodontic access from the 
palatal tooth piece 1.2, linking the apical and 
cervical third, through the external cement 
reabsorption shown in figure 2. The channel 
is prepared chemically and mechanically, with 
the Protaper Next (Dentsply-Maillefer rotary 
system, Ballaigues, Switzerland), irrigating 
with the technique of negative apical pressure 
with abundant 2.5% sodium hypochlorite, then 
drying the canal with sterile paper tips, sealing 
the apical third with the technique of the single 
cone (gutta percha 6%) and BioRoot™ RCS 

(Septodont, Saint-Maur-des-Fosses, France), a 
bioceramic-based cement.
In this way, through the surgical access, the apical 
third of the canal is sealed, dedicating efforts to 
reconstruct with Biodentine™ the defect caused 
by cemental resorption (Fig. 4, 5).
Once the defect is reconstructed, the remaining 
thirds and endodontic access are rehabilitated, 
cementing a fiberglass pole (Relyx Fiber Post of 
3M ESPE), with cement (RelyX U200), acid etching 
(3M ESPE Scotchbond) and adhesive (3M) ESPE 
Single Bond Universal) with light curing resin 
(Filtex Z350 XT of 3M ESPE), giving the tooth the 
necessary flexion to rejoin the stomatognathic 
system without problems (fig. 6).
Finally, the orthodontist intervenes, placing the 
additives to begin with the orthodontic surgical 
detachment of the dental piece 1.3 towards the 
corresponding place in the arch, following the 
initial planning (Fig. 7).

Fig. 2: Surgical access to the area of resorption, 
where the passage of the file is observed when 
removing the granulation tissue present in the 
resorption.

Fig. 3: (a) Removal of the dental pulp, demonstrating that the dental organ was 
totally vital. (b) Odontometry, In this case it was not possible to perform it with the 
LAE (electronic apex locator) due to the false positive that it was throwing in the area 
of the resorption. Therefore, it was done using the radiographic method.

Fig. 4: (a) Once the channel was prepared with Protaper Next files, 
the appropriate gutta-percha cone was chosen and then cut with the 
Touch and Heat technique and thus sealing the apical third with the 
single cone technique and (b) BioRoot™ RCS Cement by Septodont.

Fig. 5: (a) Once the apical third was sealed, the external resorption 
was sealed using a bioceramic (b), which on this occasion was the 
Biodentine™.
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By way of summary in Figure 8 the radiographic 
evolution of the case is shown. (Fig. 8a) Initial 
X-ray, where it could be presumed that the 
cementum resorption opened a communication 
path between the periodontium and the pulp 
canal. (Fig. 8b) Immediate postoperative image: 
the apical third and the obturation of the external 
cemental resorption are observed and (Fig. 8c) 
controlled one year after the surgery, the sealing 
of the canal is clearly observed in the apical third, 
as well as the repair of the bone tissue and finally 
the ongoing displacement of the canine.
The favorable evolution was observed in the 
last clinical and radiographic control completed 
2 years after the surgical therapy (Fig. 9). Both 
teeth involved are asymptomatic and fully 
functional.

Fig. 9: (a) Clinical (b) and radiographic control 2-year follow-up of 
the surgical therapy.

Fig. 7: (a) Placement of the 
attachments, to begin with the 
pulling of tooth 1.3. (b) closure 
of the flap by the surgeon, 
terminating the surgical 
procedure.

Fig. 6: (a) Taking advantage of 
the control of the sterile area, it 
is decided to permanently seal 
the cervical and middle third 
with (b) fiber post Relyx Fiber 
Post, and cement RelyX U200, 
acid etching with 3M ESPE 
Scotchbond and application 
of adhesive Single Bond 
Universal. (c).

Fig. 8: (a) Initial radiography. 
(b) Immediate postoperative 
radiograph. (c) X-ray of the 
1-year control.
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 Discussion
The treatment of cementum resorption gene-
rates, until today, different opinions among 
endodontists, orthodontists, rehabilitators, 
implantologists, clinicians and scientists 
(Güzeler I & Uysal S., 2010, Alqerban, Jacobs, 
Fieuws & Willems., 2011, Umashetty G et al., 
2015, Baranwal AK et al., 2016, Eftekhar L et 
al., 2017).
Local and general factors are related to the 
impact of higher permanent canines and to the 
reabsorption that this causes, such as; trauma-
tisms, prolonged retention or premature loss of 
the primary canine, agenesis or alteration in the 
form of lateral incisors, chronic inflammation of 
the pulp, periodontal tissues or both, abnormal 
position of the dental germ, localized pathology 
such as cysts, neoplasms, odontomas and 
supernumeraries, ankylosis, idiopathic origin, 
slow-growing tumors such as giant cell tumors, 
osteosclerosis and other fibro-osseous lesions, 
iatrogenic, naso-respiratory problems, variation 
in the size of the tooth root, variation in the 
time of root formation, sequence of abnormal 
eruption, systemic diseases (hyperparathy-
roidism), narrow arch form, immune factors and 
inheritance, (Fuss., et al 2003, Alqerban, Jacobs, 
Fieuws & Willems., 2011, Gunraj MN., 1999).
It is very important then to foresee when there 
will not be enough space in the arcade for the 
eruption of the permanent teeth, since their 
pressure on others will cause in a not lesser 
percentage, some degree of reabsorption. This 
can cause their loss. The treatment plan that 
will be carried out in a dental piece that contains 
a communicating cementum resorption is very 
different from that in which it is not present 
(Roscoe MG., Et al 2015). The biological 
consequences are diametrically different, the 
first being, the worst prognosis. Since it is 
not possible to treat only the communicating 
cementum resorption without producing a 
significant damage in the pulp tissue, forcing 
to plan a joint pulpal treatment. However, the 
evolution of those reabsorptive treatments 
that do not show communication between 
the periodontium and the endodontium, only 

relate to the treatment that is approached from 
the periodontium, allowing the pulp to remain 
healthy and undamaged.
The planning and consensus among the 
different professionals that should intervene 
in the treatment of these pathologies, is a 
challenge. Especially, when a few years ago, 
the dentist was confined to his practice trying 
to perform all procedures without any colla-
boration. Currently this type of thinking would 
be untimely as the multidisciplinary work is 
indicated so that each specialist develops 
the treatment of their specialty, providing the 
patient with the quality of their treatment and 
the opportunity to keep the teeth in the mouth, 
functional and healthy.
Surgical access to address the resorption zone 
is well described in the literature and depending 
more on the clinical or anatomical characte-
ristics of the area to be treated, there are no 
major discrepancies (McDonald F & Yap WL., 
1986, Caminiti MF et al., 1998, Chapokas AR et 
al., 2012, Becker A & Chaushu S., 2015). These 
begin at the moment in which we initiate the 
endodontic treatment and we have to decide 
which concentration of hypochlorite, which 
type of file and the last number we’ll use, which 
filling technique and material with which we will 
reconstruct the reabsorbed area (Brunson M et 
al., 2010). Finally, the biggest question, will this 
therapy succeed?
With respect to irrigation, it is clear that 
hypochlorite was used and that the lower its 
concentration, the lower the effects, which 
can be compensated with a frequent and 
abundant flush. (Regan JD & Fleury AA., 2006, 
Van Der Sluis L, 2006, Cohenca N et al., 2010, 
Haapasalo M., 2014). Therefore we could use 
1.5% hypochlorite; 2.5% or 5.25% and get 
similar results. Regarding the last instrument to 
be used, it is well documented that the larger 
the diameters used, the greater the number 
of microorganisms removed, allowing an 
adequate cleaning with sodium hypochlorite 
thanks to the access with irrigation and aspi-
ration tips (LG Coldero., 2002, Card SJ., 
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2002 Brito PRR., 2009). In this case, in which 
the reabsorption occurs on the external face 
of the root at the level of the curvature in the 
apical third, there are anatomical and physical 
characteristics that prevent a common irri-
gation as anatomically normal canals have 
accustomed us. For that reason, it was chosen 
in order to clean the canal, to divide it into two 
portions. One, from the cameral access to the 
cervical edge of the reabsorption (extra surgical 
portion) and the second, from the apical end 
of the reabsorption to the apex (intra-surgical 
portion). In both situations, the irrigation tech-
nique with negative apical pressure was used 
to minimize the possibility of extravasation of 
the irrigant to the periodontium (Goldman M et 
al., 1998, Mehdipour O et al., 2007, Cohenca N 
et al., 2010)
Taking into account the previously described 
and thanks to the location of the resorption 
and anatomy of the root, it was possible to use 
the Protaper Next rotary system to shape the 
canal. Properly protecting the alveolus from the 
inclemency of the different materials used, it 
was decided to seal the canal with the use of a 
single gutta-percha cone with increased taper, 
cemented with a bioceramic-based cement 
such as BioRoot™ RCS, to be subsequently cut 
with the Touch and Heat system. In this way, 

we seal the apical third and dedicate ourselves 
to reconstruct the space left by the cemental 
resorption.
Again, we find different opinions about the 
material to be used for this purpose (Luo T et 
al., 2018, Umashetty G et al., 2015, Baranwal 
AK et al., 2016, Eftekhar L et al., 2017). With 
the advent of bioceramics, taking advantage of 
the fact that the canal was filled with a cement 
with the same chemical characteristics, it was 
decided to seal the resorption with another 
bioceramic, Biodentine™. This one has ideal 
chemical and physical characteristics, which 
makes it the material of choice, durable, with 
a flexural index similar to that of dentin, with 
an adequate setting time, biocompatible and 
bioactive among other characteristics (Cerno-
chova P et al., 2011, Baranwal AK et al., 2016, 
Al-Haddad A et al., 2016, Eftekhar L et al., 2017, 
Sultana N et al., 2018).
Once the defect caused by the resorption 
was reconstructed, it was decided to rehabi-
litate the remaining third and the endodontic 
access, cementing it with a fiberglass pole and 
nanoparticle resin, providing the tooth with the 
flexion, resistance and esthetics needed to rein-
corporate it. Stomatognathic system without 
drawbacks.

 Conclusion
There will always be criteria to take into account 
to decide the clinical procedures in these 
therapies. However, there is no conclusive study 
that supports a single treatment that gives us 
success without exception in all cases. On the 
other hand, if there is scientific evidence that 
would support each of the steps we carry out 
separately, leaving it up to us, to compromise to 
fill those missing spaces, rigorously complying 
with the different protocols and deciding in 
each case, the most appropriate to follow.
The discovery of these traumatic sequelae 

is always a radiographic finding with clinical 
clues, therefore it is important to prevent and 
avoid adverse sequelae. For this purpose, a 
protocol for timely review should be imple-
mented, including radiographic follow-up, 
assessments of abnormal anatomical features 
such as the absence of canine eminence, 
among others.
Last, but not least, remember the importance 
of forming multidisciplinary work teams that 
provide the vision of each of the specialties in 
decision making in cases of high complexity.
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Root reconstruction with 
Biodentine™.
Tenorio Fernando, Campos Paola, Mancera Navarro Ana Karen. 

 Summary
Cervical inflammatory resorption is associated 
with mechanical and biological factors. One of 
its underlying causes is periodontal disease, 
and its diagnosis is usually made by means of 
periapical radiographs or CBTC, because the 
teeth remain vital.
Case Study. Female patient, presenting caries 
and periodontal disease; upon inspection, 
tooth  23 presents a radiolucent zone, and a 
diagnosis made via CBTC of external cervical 

resorption greater than 4mm having no commu-
nication with the root canal; reconstruction 
performed using Biodentine™, and clinical 
success observed at 3, 6, and 15 months after 
placement.
Conclusion. The use of tricalcium silicate-based 
cements such as Biodentine™ provides a 
guarantee of low toxicity, excellent sealing, and 
biocompatibility. 
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 Introduction
Cervical inflammatory resorption, extra-canal 
invasive resorption, and cervical inflammatory 
resorption [sic] are terms used to describe 
a particular form of external resorption, i.e., 
dentin-cementum resorption; this is a disorder 
that has been observed with increasing 
frequency, associated with two types of predis-
posing factors, mechanical and biological.1 
Such mechanical factors may include trau-
matism, orthodontic forces, or prosthetic forces; 
as for the biological factors, they are associated 
with systemic diseases, genetic and immunolo-
gical susceptibility, infectious processes, dental 
impaction, dental reimplantation and perio-
dontal disease, with no determination of exact 
etiology; the authors have classed this disorder 
among conditions involving inflammatory 
resorption developing cervical lesions above 
the crestal bone (supraosseous) or below the 
crestal bone (intraosseous).2-4

The diagnosis is usually determined as a radio-
graphic finding, with an observation of radio-

lucency in the root periphery, since patients do 
not regularly present symptoms, i.e., if a pulp 
sensitivity test is performed, a normal reaction 
will be observed.1,6,7

Tricalcium silicate-based cements have 
been developed for use in root canal treat-
ments, apexifications, retrograde fillings, and 
repair procedures for internal and/or external 
resorption, for the purpose of obtaining mate-
rials combining antimicrobial activity and 
good sealing capacity.8,9 The components of a 
tricalcium silicate cement such as Biodentine™ 
(Septodont, France) include a water-based 
liquid component, calcium chloride as a setting 
accelerator, and a water-soluble polymer (poly-
carboxylate), which provides good fluidity.10 Like 
MTA, Biodentine™ also features tissue compa-
tibility, bioactivity and compressive strength.11 
Although both materials are tricalcium sili-
cate-based, Biodentine™ does not contain 
aluminate, which shortens its setting time and 
helps prevent potential health risks.12 

 Clinical case study
Female patient, twenty-seven years of age, 
visiting the endodontics clinic of the ENES 
León Unit at the UNAM due to multiple carious 
lesions  (Fig.1); the radiographic examination 
showed a radiolucent area in tooth 23 at the 
cervical third of the root (Fig. 2) CBCT of the area 

was requested, which showed an oval shaped 
external resorption 4 mm in diameter (Fig. 3) 
having no communication with the root canal; 
the decision was thus made to perform root 
reconstruction using Biodentine™ (Septodont, 
France).

Fig. 1: Initial clinical photograph of the patient. Fig. 3: CBCT (A) Cross-section, 
(B) Extraction of the resorption of 
approximately 4.4 mm in length 
(C) Sagittal section, (D) Coronal 
section.

Fig. 2: Diagnostic radiography.
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Under local anesthesia with 2% Mepivacaine® 
(Septodont, France), the surgical procedure was 
begun; through an intrasulcular incision made 
in the palatal area from tooth 11 to tooth 25, 
a full-thickness mucoperiosteal flap was lifted 
using a Prichard periosteal elevator (Hu-Friedy 
USA), and curettage was performed using a 
Varios 370 ultrasound (NSK Corporation, Japan) 
and curettes (Hu-Friedy USA) (Fig.4). Once the 
perforation was exposed, a single dose of 
Biodentine™ was prepared; mixing 5 drops of the 
liquid into the powder at a speed of 4000 oscilla-
tions/min for 30 seconds (Fig. 5 and 6) a uniform 
creamy mixture was obtained, which was 

then applied to the cavity in layers, and after 
checking the root reconstruction (Fig. 7 and 8) 
the flap was repositioned and sutured; ten days 
after surgery, the stitches were removed with no 
symptoms or complications presented, and root 
canal therapy was performed; instrumentation 
was conducted using ProTaper Next (Dentsply 
Maillefer, Switzerland), irrigation performed 
with 5.25% sodium hypochlorite, and sealing 
carried out using a modified lateral technique 
with ultrasound (Fig. 9) and the patient referred 
to prosthesis for rehabilitation. 6 and 15 months 
after sealing, resorption was observed with 
successful treatment (Fig. 10 and 11).

Fig. 4: Flap lifting and cavity preparation.

Fig. 11: Final extraoral photograph.

Fig. 5: Preparation of Biodentine™.

Fig. 6: Biodentine™.

Fig. 9: Final radiography.

Fig. 8: Root reconstruction.

Fig. 7: Placement of 
Biodentine™ in the affected 
area.

Fig. 10: Follow-up radiography 
at 15 months.
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 Discussion
Root resorption associated with periodontal 
disease is a slow process that normally occurs 
from the bone crest and extends to the apical 
area; it is an asymptomatic lesion, usually with 
an oval shape, and though the connective tissue 
is very similar to that of the alveolar bone, the 
cementum is not innervated, so the patient does 
not present painful symptoms; the teeth most 
susceptible to suffer root resorption are those 
with thin roots, such as the lateral, central and 
premolar teeth - this occurs less frequently in 
the canines, which gives the present case its 
relevance.4,5,13

Biodentine™ (Septodont, France) has been shown 
to be a material that induces the formation of 
pulp and mineralized tissues, since it promotes 
the secretion of growth factor beta 1, as well 
as inducing the expression of markers such as 

osteopontin, alkaline phosphatase and RUNx2, 
in addition to hydroxy-apatite when it comes in 
direct contact with tissue fluids.10, 14,15

It has been shown to adhere both chemically 
and mechanically to dentin, and has low solu-
bility; furthermore, Marconyak et al. have shown 
that compared to other materials such as 
ProRoot®  MTA or MTA Angelus®, Biodentine™ 
also causes less discoloration, because it does 
not contain heavy metals, which moreover 
may also be harmful to health. Due to the great 
diversity of uses for Biodentine™, we can offer 
better treatment options, and have the certainty 
of positive results, as were obtained in the 
present case, for which we have X-rays and 
clinical images showing favorable evolution over 
15 months.12,14,16
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Sealing of a perforated furcation 
with Biodentine™

Dr. Alberto Díaz Tueme & Dr. Gisella Cañaveras Zambrano

 Introduction

 Case report

In recent years the materials of choice for sealing 
accidental perforations of pulp chamber floor 
and/or walls the during endodontic treatment 
have been based on tricalcuim silicate. The 
reasons for using these materials are good 
dimensional stability, excellent marginal adap-

tation, bioactive capacity, resistance, and 
excellent performance in the presence of 
humidity. They need this humidity to harden, 
which means that they are suitable for use in 
different circumstances, particularly in cases of 
perforation.

Thirty-six-year-old male patient, after attending 
his dentist on several occasions for root 
canal procedures in the first lower right molar. 
The patient presented with pain, particularly 
pressure pain. The x-ray image shows a radio-
lucent area in the area of the furcation and in 
the periapexes of both roots. Considerable 
destruction of the tooth structure was also 
observed, particularly in the furcation area. 
(Fig. 1). The patient stated that his dentist was 
unable to locate the root canals.Fig. 1
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The x-ray image revealed a perforation, so it 
was decided to treat the case following prior 
consent and an uncertain prognosis. The 
patient accepted the conditions as he wished 
to maintain his tooth.

The temporary filler was removed and a cotton 
swab was found packed inside the pulp 
chamber. From the odour, it seemed to have 
been soaked in cresol liquid (Fig. 2). Copious irri-
gation with 2% sodium hypochlorite was done, 
and two canals in the mesial roots (MB and ML) 
and one distal canal were detected (Fig. 3). A 
perforation of around 2 mm x 2 mm was also 
located at the base of the furcation where it 
joined the lingual axial wall (Fig. 4). The instru-
mentation for the root canals was completed, 
medicating them with calcium hydroxide, and 

the entry to the canals was filled with small 
cotton swabs. The perforation was sealed with 
Biodentine™ (Fig. 5) and an x-ray taken (Fig. 6). 
The patient was asked to return at 10 days to 
remove the calcium hydroxide, copiously rinsing 
with 2% sodium hypochlorite and washing the 
pulp chamber (Fig. 7). The canals were plugged 
and the pulp chamber filled with glass ionomer 
cement: the patient was sent to his dentist for 
definitive restoration, suggesting the placing of 
a crown without post (Fig. 8).

X-rays and clinical appearance at two years 
are shown. (Figs. 9 and 10), showing the disap-
pearance of the radiolucent areas (Furcation 
and Periapex). The molar is functional and 
asymptomatic.

Fig. 2

Fig. 5

Fig. 8

Fig. 3

Fig. 6

Fig. 9

Fig. 4

Fig. 7

Fig. 10
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 Conclusion
Biodentine™ is a material that fulfils the requi-
rements for material of choice in cases of acci-
dental perforation of pulp chamber walls and/
or floor during endodontic treatment, thanks to 

its performance in humid media, its bioactive 
adhesion to dentine, its biocompatibility and its 
thrust and tractive force. 
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