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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 gingival prepa-
ration, composites and dentine care with the introduction
of Racegel, the N’Durance® line and Biodentine™, 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 3 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 12th issue is dedicated to two of Septodont’s innovative
products:

R.T.R., an easy-to-use synthetic bone grafting material.
In addition to its ability to provide an optimal osteocon-
ductive environment to promote the growth of new dense
bone, R.T.R. comes in 3 different presentations to suit all
the clinical situations.

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.
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ß-tricalcium phosphate used with
onlay graft for horizontal bone
augmentation yielded preferable
result: a case report
Yaqian Chen, Qingqing Wu, Yi Man
State Key Laboratory of Oral Diseases, 
West China Hospital of Stomatology, Sichuan University, China

Rehabilitation of teeth lost due to disease,
trauma, surgery or congenital problems with
implant-supported prosthesis has become a
common practice worldwide. (1) However, various
bone defects often exist in implant area. In
some severe atrophic cases, alveolar bone must
be restored before or in combination with implant
placement. Bone augmentation using onlay
bone grafts which are harvested from either
intraoral or extraoral sites is currently one of the
most reliable techniques with potential success
rate. (2,3) However, the use of autografts only
as onlay grafts has some drawbacks such as
the high morbidity at the donor site, limited
bone graft supply and the need for multiple
surgical sites. (4,5) Therefore, synthetic bone
graft materials have become a popular choice
for bone augmentation during last decade and
the application of different bone substitutes has

been described in different oral surgeries. (6.7.8.9) 
Recently, the synthetic bone graft based on 
ß-tricalcium phosphate which can be completely
absorbed in 6 to 9 months has been reported
to be used in different oral surgeries such as
alveolar preservation and periodontal defects
with satisfactory clinical and histologic results.
(10.11.12) Tricalcium phosphate grafts has struc-
tural characteristics which is similar to bone
tissue, moreover, during reabsorption it can
provide ion calcium and magnesium for surroun-
ding tissue, thus creating a correct ionic
environment, which could activate more alkaline
phosphatase for further bone synthesis. (13) 
The purpose of this case report is to present
clinical and radiographic results for a patient
treated with ß-TCP bone substitute with auto-
genous bone block harvested in situ as onlay
grafts for horizontal bone augmentation.

Introduction
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Case Report

Fig. 1: Pre-surgery oral examination showed acceptable vertical
height of the frontal bony shelf in anterior maxillary. 

Fig. 2: Pre-surgery oral examination from occlusal view indicated
horizontal bone defect.

Fig. 4: Vertical and
crestal incision was
made to expose the
labial surface of
anterior alveolar bone. 

Fig. 5: Two bone
blocks outlined by
ultrasonic instruments
from basal base apical
to the recipient site.Fig. 3: Presurgery CBCT examination showed width and height of

alveolar ridge before bone augmentation.

A 36 year-old healthy male with good oral
hygiene required implant supported prosthesis
for his two maxillary central incisors and right
lateral incisor (tooth 11,12,21). (Fig1,2) Pre-
surgery radiographic examination showed
insufficient bone volume for placement of
implants 3.3 mm in diameter. (Fig.3) 
After administration of local anesthesia, crestal
and vertical incisions were made to expose the
labial surface of the absorbed alveolar ridge
and two autogenous bone block was harvested
apical to the recipient site from the basal base
and ß-TCP bone graft (RTR Syringe package,
Septodont, France) was placed in the donor

site and dressed on the autogenous block.
(Fig.4-9) Then the incision was closed after a
titanium mesh and a barrier membrane was
covered. (Fig.10) Routine anti-inflammatory
therapy and prophylactic antibiotics were pres-
cribed.
Six months later, a reentry surgery was performed.
The bone graft material has been replaced by
new formed bone which is an inspiring result as
compared with six months ago. Two implants
were inserted at tooth 12 and 21with good
primary stability. (Fig.11-13) CBCT examinations
presented favorable outcome of the horizontal
bone augmentation. (Fig.14-15)
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Fig. 6: Use the filter of the syringe package sucking blood in
surgical area.

Fig. 7: Fix two blocks on the alveolar ridge with titanium screws. 

Fig. 9: Finish dressing R.T.R. graft on the blocks.Fig. 8: Inject R.T.R. graft into the donor site.

Fig. 10: Flap closed with a releasing
incision.

Fig. 12: Horizontal alveolar ridge was
augmented by new formed bone.

Fig. 11: Occlusal view six months later.

Fig. 13: Two implants were placed in the
anterior maxillary.

Fig. 14: CBCT of tooth 12 immediately after bone augmentation , six month later and
immediately after implantation.

Fig. 15: CBCT of tooth 21 immediately after bone augmentation , six month later and
immediately after implantation.
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This case report showed the potential advantage
of ß-tricalcium used with onlay graft for bone
augmentation. The clinical and radiographic
results show that this synthetic graft has been
replaced by new formed bone six months later.
Among all the graft materials, tricalcium phos-
phate is of special interest because it is a
resorbable and osteoconductive biomaterial. (15)
The in vivo osteoconductivity of synthetic bone
graft is dependent on several properties including
surface morphology, chemical composition and
geometry at both the macro- and micro-scale.
The pore size and interconnectivity of biomaterials
can significantly influence the exchange of fluids
through grafts and the delivery of ions, nutrients
within and through the bone substitute. (16,17,18)

The bone graft used in this case consists of
pure ß-tricalcium with an appropriate macro-
and micro-scale which turn to be good osteo-
conductivity and make this graft a potential
scaffold for osteoblasts. Moreover, pure ß-TCP
can be totally absorbed in 6 months thus
leaving no residuals in the implant area which
may influence the remodeling of bone regene-
ration. (15)
ß-TCP used with autogenous bone block as
onlay graft for anterior bone augmentation in
this case gained inspiring result which is a moti-
vation for more oral surgeons to conduct similar
cases. Despite the favorable result of the primary
surgery, long term observation is still needed
for a series of clinical cases. 

Discussion
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Alveolar ridge preservation is done when it is
expected that following a tooth extraction this
part will be rehabilitated by an implant to minimize
the bone resorption that occurs during the biolo-
gical healing of the socket. Current studies
allow us to expect that, with the alveolar ridge
preservation technique, we will decrease the
volume loss by around 1 mm in height and
3 mm in width.1

Different techniques and materials have been
used in recent years, all based on three biological
mechanisms that promote alveolar healing: 2-4
- Osteogenesis: formation of new bone from
viable and precursor osteoblasts, transplanted
with graft material.
- Osteoinduction: formation of new bone by

differentiation of local connective tissue cells
in bone-forming cells, under the influence of
one or more inductors.
- Osteoconduction: formation of new bone by
the network generated by a non-vital graft
material, which allows the penetration of
precursor osteoblasts present in the defect.
The various types of grafts can be classified
according to their origin in: autografts, allografts,
xenografts, and alloplastic materials.
- Autografts: bone grafts that come from a
donor area of the same individual. They are
osteogenic, but have high resorption.
- Allografts: bone grafts from a member of the
same species. They can be mineralized. In
principle, they are associated with osteoin-
ductive and osteoconductive properties.

Introduction and objective
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- Xenografts: bone grafts from other species
with osteoconductive properties.
- Alloplastic materials: bone grafts of synthetic
origin (hydroxyapatite, bioactive glass, tricalcium
phosphate, etc). They have osteoconductive
properties.

Among the various available techniques described,
the objective of this article is to present a case
report of preservation with an alloplastic material
without the need for membrane.

Case Report
A female patient, 53 years of age, with no
special medical history, presented for alveolar
ridge preservation of tooth 47 for subsequent
rehabilitation with implant. The patient had an
endodontically-treated, infected and fractured
tooth (Fig. 1-3). The chosen treatment was its
extraction and, given the risk of placing an
implant in such conditions, we decided to post-
pone it, preserving the alveolar ridge.

After the careful extraction of the tooth and without
raising a flap (Fig. 4), we proceeded to a thorough
curettage, irrigating the socket using 0.2% chlo-
rhexidine. Once the socket was disinfected, we
checked that the walls were intact and proceeded
to fill it with the selected biomaterial.

In this case, we used a sterile resorbable beta-
tricalcium phosphate material from Septodont
(R.T.R.), presented in the form of 0.3 cm³ cones,
made of beta tricalcium phosphate granules
coated with a matrix of highly purified collagen
fibers of bovine origin which, in the case of
cavities that cannot be closed, prevents the
granules from leaking out.

The cone was placed in the socket using clamps
(Fig. 5, 6), waiting for it to be carefully impregnated
with the patient's own blood and compacting it
(Fig. 7, 8). Finally, three crossed sutures were
done on top, leaving the material slightly exposed

Fig. 1: Preoperative intraoral view of the 1st and 4th quadrants.

Fig. 4: Preoperative
periapical X-ray.

Fig. 2: Preoperative occlusal
view of the lower arch.

Fig. 3: Panoramic X-ray
showing tooth 47, posterior
three-unit porcelain-metal
dental bridge, fractured,
endodontically treated tooth,
and apical radiolucent image.

Fig. 5: Image of the socket
after extraction, where we
observe the integrity of its walls.

Fig. 6: Image of the placement
of the selected biomaterial,
easy handling using clamps.

Fig. 7: Image that shows the
filling of the socket with the
biomaterial.

Fig. 8: Image where it is seen
how the cone is impregnated
with the blood from the socket.
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The case presented in this article correlates with
previous studies in which, by using ß-tricalcium
phosphate and collagen bone grafts, it was
possible to largely maintain the dimensions of
the alveolar ridge.

In oral implantology, the goal of bone regeneration
techniques is to increase or maintain bone
volume for implant placement. Bone regeneration
can be modified, by systemic factors, and also

by using biomaterials or bone substitutes. Tradi-
tionally, the ideal material, considered as "gold
standard" for bone regeneration has been the
autologous bone, taken from the patient. However,
in recent decades, new human, animal or synthetic
materials have been introduced, such as beta-
tricalcium phosphate (R.T.R.), which has been
very successful in implantological surgical tech-
niques in experimental studies. 5-14
Cardaropoli et al.15 and other studies16-18

Discussion

Fig. 9: Image finishing compacting the biomaterial. Fig. 10: Immediate postoperative image where the socket suturing
is visible.

Fig. 11: Immediate postoperative periapical X-ray. Fig. 12: One-week periapical X-ray.

and checking the final status by X-ray (Fig. 9, 10).
As post-op instructions, the patient was
instructed to rinse with 0.2% chlorhexidine
mouthwash, three times a day, from the second
day, and as medical treatment, amoxicillin 1 g
1 tab/8hr/7days and ibuprofen 600 mg
1 tab/8 hr/7 days were prescribed.

After one week (Fig. 11), we removed the sutures
and observed the start of healing of the soft
tissues, also anticipating some maintenance of
the alveolar ridge architecture, with less resorption
than would occur spontaneously after simple
removal of the molar.
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showed that sites where preservation had
previously been done presented less resorption
at six months compared with areas without
preservation. However, even having performed
an alveolar ridge preservation, the crestal resorp-
tion in width was 17% to 25%.

On the other hand, it has also been studied that
there is a little loss of crest height and width
after preservation19, but even so, Lasella et
al.20 concluded that the dimensions were
improved, achieving conditions favorable for
subsequent implant placement.

The alloplastic material used in this case is
presented in the form of granules of beta trical-
cium phosphate forming an osteoconductive
micro- and macro-porous structure that encou-
rages a dense growth of new bone.

The degree of bone regeneration from tricalcium
phosphate varies depending on its formulation,
porosity, and the size of the particles. The beta

phase is more recommended because it is less
soluble than the alpha phase.
The dissolution rate of the material is related to
its porosity, meaning that a greater porosity
favors its resorption. In addition, the porosity is
essential for perfusion, since the blood vessels
and neoformed bone tissue need pores of at
least 60 microns to grow. The size of the particles
is also important since it has been shown that a
smaller size causes less inflammatory reaction
to a foreign body, which allows a stable mecha-
nical interconnection and prevents phagocytic
disintegration 21.

From a clinical viewpoint, the various studies
that use ß-tricalcium phosphate in oral implan-
tology show that about six months can be
considered as a bone healing period. 22-31
The case reports in the literature show some
successful results and provide clinical evidence
to consider for future randomized and controlled
clinical trials that more broadly study the benefits
of this technique.

Alveolar ridge preservation is a technique that
has shown to significantly reduce the bone
resorption observed in the alveolar crest after
tooth extraction, helping in the formation of
hard tissue that is necessary for correct subse-
quent implant placement.

ß-tricalcium phosphate (R.T.R.) has shown to
be a good osteoconductive material for bone
regeneration after filling a post-extraction socket,

maintaining an adequate alveolar ridge for subse-
quent placement of a dental implant.

When ß-tricalcium phosphate is gradually resorbed,
it is replaced by bone similar to the original
bone, obtaining a regenerated vital bone tissue.
The cone presentation, in addition to adapting
to the shape of the socket, does not need to be
covered with a membrane, thus facilitating its
placement and handling.

Conclusion
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R.T.R. (Resorbable Tissue Replacement) is a highly pure 
ß-tricalcium phosphate bone grafting material that helps to 
safely create new bone formation following an extraction or 
any bone loss (intrabony defect, sinus-lift...).

•   Resorbs progressively and fully: R.T.R. releases calcium 
and phosphate ions helping to promote strong new bone 
formation.

•  Regenerates natural bone growth. Osteoconductive micro 
and macroporous structures foster dense new bone growth.

•  Restores volume: R.T.R. renews the bone integrity within 
3-6 months.

•  Available in 3 presentations (Cone, Syringe, Granules) to 
suit all clinical situations.

Improve your patients’ extraction therapy and bone loss 
repair to promote future implant success with R.T.R.

R.T.R. Cone contains collagen from bovine origin

Cone Syringe Granules

R.T.R.
   Full resorption...

...Strong new bone formation
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Treatment of Iatrogenic Lower
Premolar Perforation with
Biodentine™
OÄ [Senior Physician] Dr. Heike Steffen, Greifswald

A 58-year-old patient with unremarkable general
history underwent root canal treatment on tooth
#35 in August 2010 due to complaints referable
to the pulp.  Thereafter, the tooth was asympto-
matic, and was to be treated with post and
core treatment and a crown due to the massive
loss of crown substance. During pre-drilling for
the planned post in September 2010, the primary
reamer deviated from the original course of the
root canal, perforating the root. The treating

dentist suspected the perforation because the
patient displayed pain during pre-drilling and
bleeding out of the root canal, and immediately
discontinued treatment, treating the perforation
to the extent possible with a radiopaque calcium
hydroxide preparation and the tooth with a
temporary post crown. The patient was trans-
ferred to the Polyclinic for Restorative Dentistry,
Periodontology, Endodontology and Preventive
Dentistry of the Ernst-Moritz-Arndt University
in Greifswald with a request to cover the perfo-
ration. The patient presented to our facility in
April 2011. It was found that tooth #36 was
missing, with gap closure due to the tilting of
teeth #37 and #38.
On the initial radiograph, tooth #35 shows radio-
logically adequate root canal filling without apical
lesions; in the middle third of the root, there
was radiopaque material that was later found
to be calcium hydroxide; a radiopaque metallic
body was lying in the root canal that proved to
be a temporary post crown (fig. 1). Clinically,
the tooth was mildly sensitive to percussion;
however, both close probing and palpation and
tooth mobility were unremarkable. 

Introduction

Fig. 1: Initial radiograph of 28.04.2011: The perforation has been
provisionally treated with calcium hydroxide, and the tooth provided
with a temporary post crown.
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In addition to detailed discussion of treatment
with the patient, the patient was also informed
of the limited prognosis of the tooth due to the
previous complication. The patient nonetheless
consented to the treatment. After anesthesia,
application of a rubber dam, removal of the
temporary post crown, and the application of a
medicated insert, extensive perforation was
confirmed by surgical microscope (ProErgo,
Zeiss, Oberkochen, Germany). The position,
size, and presence of granulation tissue in the
perforation were determined using a plugger.
The perforation was found to be lingual with a
diameter of approx. 3-4 mm, and was already
filled with granulation tissue (Fig. 2).
Local hemostasis was performed with hydrogen
peroxide (3%), and extensive disinfection of the
canal system was carried out using a NaOCl
solution (3%) heated to approx. 37°C and chlo-
rhexidine (2%). After hemostasis was obtained,
a piece of resorbable collagen fleece (Parasorb,
Resorba, Nuremberg, Germany) adjusted to the
size of the perforation was placed beyond the
perforation using a manual plugger that had
previously been adapted to the length and
diameter of the perforation (Handplugger by P.
Machtou grey, Jadent, Aalen, Germany) (fig. 3).
This served, on the one hand, to displace
existing granulation tissue, and, on the other,
as a barrier to avoid overstuffing of the Biodentine
in the bone. The actual perforation was then
treated with Biodentine, mixed according to the
manufacturer's instructions. Additionally, a narrow,
deep filling spatula specifically developed for
perforation covering (John West Repair Instru-
ment, Sybron Endo 974-0020/0021 Orange, CA,
USA) was used (fig. 4). 
For approx. 15 min, the initial curing of the
Biodentine was awaited (fig. 5). An interim radio-
graph was obtained in order to verify the
placement of the Biodentine (fig. 6). Lastly, the
actual root canal was visualized and prepared
appropriately in terms of length and diameter
for the insertion of a pin using a red primary
reamer (ER-System Gr. 2, Komet, Lemgo,
Germany), and the length of the remaining root
filling was radiographically verified (fig. 7). The
tooth was provided with a new temporary post

Fig. 2: Clinical photograph of the perforation.

Fig. 3: Plugger by P. Machtou for inserting the collagen fleece into
the perforation.

Fig. 4: John West Repair
Instrument for applying
Biodentine.

Fig. 5: Clinical image following
application of Biodentine
28.04.2011.

Fig. 6: Radiographic verification
following placement of
Biodentine 28.04.2011.

Fig. 7: Radiographic verification
after preparation for the post,
28.04.2011.
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crown. All treatment was carried out under
dental microscope. The patient had no post-
operative complaints.
Then, the patient's primary dentist immediately
treated the tooth with an individually molded
NEM post and core structure and a veneer

crown. A radiograph obtained before the pros-
thetic treatment was unremarkable (Fig. 8).
Follow-up in January 2014 showed a clinically
and radiologically asymptomatic, fully functional
tooth #35 with an adequate crown (Fig. 9). 

Fig. 8: Verification image before prosthetic treatment 26.05.2011. Fig. 9: Recall 28.01.2014.

Perforations in the middle and apical third of
the root have a significantly better prognosis
than in the coronal third or the bottom of the
pulp chamber because of the greater risk of
microbial contamination in these cases (Fuss &
Trope 1996). Additionally, the outcome depends
on the time of treatment and the presence or
absence of previous contamination. After a
perforation has been found, treatment should
be initiated immediately. Any delay may increase
the risk of infection, thus worsening the prognosis
of the tooth. This was unfortunately not the
case here because the perforation was only
adequately treated 8 months later at our facility.
The calcium hydroxide and relatively tight tempo-
rary crown of the previous treating dentist surely
helped to prevent an infection. Granulation
tissue, which was displaced to the outside of
the tooth by means of the collagen fleece, was
already present at the perforation site itself.
This barrier also prevented overstuffing of the
Biodentine in this case, thus allowing for an

optimal seal of the root to the periodontal space.
According to the literature, the placement of a
barrier, e.g., with collagen fleece or calcium
sulfate, has no significant effect on prognosis,
but does prevent overstuffing with filling material
(Rafter et al. 2002).
The influence of the size of the perforation on
the prognosis of the tooth is controversial in the
literature. Thus, Fuss & Trope (1996) found that
the size of the perforation results in a worsening
of the prognosis of the tooth. However, Mente
et al. (2010) and Pontius et al. (2013) found no
relationship in their studies. Holland et al. (2001)
found reformation of cement in canine teeth
subjected to iatrogenic lateral perforation and
then treated with MTA after 180 days in most
cases. In another study on canine teeth in 2007,
they showed that immediate treatment with MTA
resulted in significantly better histological findings
after 90 days than when the treatment of the
perforation wound was delayed by 7 days, even
if it had been disinfected with chlorhexidine.

Discussion
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The quality of the coronal treatment is also a
decisive factor for the prognosis of the tooth
(Balto 2011). The dentist immediately treated
tooth #35 with a post and core structure and a
crown after covering the perforation, which is a

major factor in the outcome.
The advantage of Biodentine is the relatively
short curing time, allowing for procedures of
this type to be carried out in a single session.
The reduced radiopacity is a disadvantage.

Biodentine's biocompatible properties made it
an optimal material for covering the iatrogenic
lateral root perforation in this case. Before the
insertion of materials such as Mineral Trioxide
Aggregate (MTA) or Biodentine, teeth compro-

mised in this way must be extracted. The low
radiopacity of Biodentine is disadvantageous
when verifying whether the defect has been
sufficiently treated.
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Retrograde Root Canal Filling with
Biodentine™
Prof. Dr. Till Dammaschke, Münster

A 61-year-old patient presented to the Polyclinic
for Restorative Dentistry of the University Hospital
Münster with pain and swelling (diameter approx.
1 cm) in the turn-up of the right maxilla in the
region of tooth #16. Tooth #16 was negative on
sensitivity tests with dry ice and positive on
percussion testing. The patient reported that

this tooth had undergone root canal treatment
elsewhere approximately one year before. The
radiograph obtained (Fig. 1) showed apical brigh-
tening and a fractured root canal instrument
that likely protruded over the apex of the mesio-
buccal root canal. The filling of all four root
canals appeared radiopaque, laterally well
adapted, and free of signs of porosity of air
pockets. After extensive consultation and discus-
sion with the patient on the course of treatment,
terminal infiltration anesthesia (Septanest, Septo-
dont) was carried out on tooth #16. For acute
treatment of the existing pain, the area was
incised in order to ensure pus drainage. The
wound was rinsed, and an iodoform strip was
inserted.  
One and four days after initial treatment, the
patient re-presented for wound cleaning and
changing of the iodoform strip. On both days,
the patient reported no complaints. No more
pus could be seen exiting the wound. Another
three days later - after extensive consultation

Case Report 

Fig. 1: 61-year-old patient presented with pain and swelling in the
region of #16. The radiograph obtained showed apical brightening
and a fractured root canal instrument at tooth #16 protruding over
the apex of the mesiobuccal root canal.
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and discussion with the patient - an apicoectomy
was planned. After terminal anesthesia, a trape-
zoid mucogingival lobe was prepared in the
area of #16. In order to expose the mesiobuccal
root, the overlying bone was appropriately
removed (Fig. 2), and an apicoectomy of the
mesiobuccal root of tooth #16 was performed.
The granulation tissue was completely removed
and sent for histopathological investigation. 
An ultrasound-driven angled instrument with a
diamond coating was used for the retrograde
preparation of both root canals of the mesio-
buccal root (Fig. 3). The fractured instrument
could thus be visualized (Fig. 4) and removed.
Both mesiobuccal root canals were retrogradely
prepared and cleaned with an ultrasound probe
at a depth of approx. 3 mm. Biodentine™
(Septodont, St Maur des Fossés, France) was
selected for retrograde filling of the root canal,
mixed according to the manufacturer's instruc-
tions, and applied in the retrograde direction
(Fig. 5). The mucogingival lobe was adapted
and sutured. The postoperative radiograph
showed complete removal of the fractured
instruments, as well as an osseous defect about
the mesiobuccal root tip (Fig. 6).   
One week after the procedure, the sutures were
removed. The wound healed without complica-
tion, and the patient was free of complaints.
The histopathological investigation confirmed
the diagnosis of an apical granuloma with accu-
mulation of granulocytes and foam cells. No
cyst-forming epithelium or malignant cells were
detected. Three, seven, 16, and 39 months
post apicoectomy, the patient was called in for
follow-up. At all examinations, the patient was
free of complaints, and tooth #16 was negative
both to sensitivity and percussion testing. The
radiographs obtained indicated the beginnings
of osseous regeneration in the area of the
mesiobuccal root tip already after three months
(Fig. 7) and complete healing seven months
after retrograde sealing with Biodentine™ (Fig. 8).
The radiograph obtained 3 years and 3 months
post apicoectomy showed apical stability (Fig. 9).

Fig. 2: Apicoectomy was
performed in order to remove
granulation tissue and the
fractured instrument.

Fig. 4: The arrow indicates the
exposed fractured root canal
instrument at the mesiobuccal
root.

Fig. 5: Apicoectomy was
performed in order to remove
granulation tissue and the
fractured instrument.

Fig. 6: The radiograph obtained
immediately postoperatively
shows an osseous defect about
the mesiobuccal root tip. The
fractured root canal instrument
was completely removed. Due
to the suboptimal radiopacity of
Biodentine, the cement can
barely be seen on radiography.

Fig. 7: Already 3 months post
apicoectomy, the beginnings of
osseous regeneration could be
observed in the region of the
procedure.

Fig. 8: The dental radiograph,
obtained seven months post
apicoectomy and retrograde
sealing with Biodentine, shows
complete osseous regeneration
in the area of the mesiobuccal
root. Pathological changes
could not be seen apically on
tooth #16.

Fig. 9: Even 3 1/4 years after
the procedure, apical stability
was found.

Fig. 3: Both mesiobuccal root
canals were retrogradely
prepared and cleaned with an
angled, diamond-coated
ultrasound probe.
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For successful apicoectomy, retrograde sealing
of resected root canals is indispensable, because
gutta-percha alone is known not to be capable
of inducing osseous regeneration at the root tip
due to its material properties and surface compo-
sition.3 Additionally, the objective of retrograde
sealing is to provide a bacteria-proof seal on
the root canals and to avoid microleakage. In
the past, various dental materials such as
amalgam, reinforced zinc oxide-eugenol cement
(IRM, Super-EBA), glass ionomer cement, and
composite were used for this purpose.1,2,6
However, Mineral Trioxide Aggregate (MTA) is
also increasingly recommended because this
cement shows better clinical results. MTA is
capable of providing a bacteria-proof seal on
the root canal, and is both biocompatible and
bioactive, i.e., osseous cell growth can be
induced by this cement.1,5 However, MTA also
has drawbacks: It is not always easy to handle;
the setting time is relatively long. Pressure resis-
tance, flexural strength, and Vickers hardness

are lower than that of dentin, and it is also rela-
tively expensive. On the other hand, Biodentine™
appears to have advantages: Biodentine™ is
also bioactive and biocompatible; the setting
time is shorter, and pressure resistance, flexural
strength, and Vickers hardness are on the order
of dentin. As can be seen in this case, after the
application of Biodentine™, complete osseous
regeneration of the resection zone occurred
already approx. 6 months after treatment. The
positive effect on osseous cells, and thus the
bioactivity of Biodentine™, was clearly demons-
trated in vitro.4
The initial approx. 15 min setting time of
Biodentine™ did not elapse in this case before
the wound was closed because Biodentine™ -
like other calcium silicate cements - also sets in
moist environments. However, this likely does
not result in optimal material properties, e.g.,
final hardness, which was observed clinically but
is of secondary importance because the retrograde
seal is not directly subject to chewing forces.
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The � rst and only dentin in a capsule

As the � rst all-in-one biocompatible and bioactive dentin substitute, 
Biodentine™ fully replaces dentin wherever it’s damaged. 

Biodentine™ helps the remineralization of dentin, preserves the pulp 
vitality and promotes pulp healing. It replaces dentin with similar 
biological and mechanical  properties.

Improving on Biodentine™ clinical implementation, you can now bond 
the composite onto Biodentine™ in the same visit and perform the 
full restoration in a single session.

To enjoy the clinical bene� ts of the � rst and only dentin in a capsule, 
ask your dental distributor for Biodentine™. 

Learn more with
the Biodentine™ brochure

        




