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Success in treatment with dental implants is deter- 
mined not only by osseointegration, but also by the 
stability of the soft tissue around the restoration, giving 
it a natural appearance. The stability of this tissue is 
important for preventing periimplant bone resorp-
tion. The presence of a healthy periimplant mucosal 
interface has been associated with long-term implant 
success and protection against marginal bone loss. 
The soft tissue around implants plays a role in the pro-
tection and maintenance of the periimplant bone; in the 
crestal zone, it prevents bacterial invasion through dif-
ferent mechanisms in each of their components, pro-
vides resistance to frictional forces and limits the entry 
of foreign bodies.
The biological seal around the oral implant consists 
of two main layers: the epithelial junction and the un-
derlying adhesion of the connective tissue. The main 
function of the epithelial junction is to form a physical 
barrier. The connective tissue function is much more 
complex, serving for defense, support and nutrition. 
The connective tissue is organized around the pillar in 
circular fibers, achieving stabilization of the pink tissue 
and helping to reduce bone resorption.
The connective tissue is of crucial importance in stabi-
lizing epithelial apical migration and in preventing bone 
resorption. The discrepancy between the diameter of 
the implant and the abutment can establish a point at 
which circular connective fibers can be retained. The 
connective tissue surrounding the dental implant is in 
direct contact with the surface of the titanium dioxide 
and contains a dense network of collagen fibers that 
originate in the periosteum of the alveolar bone crest 
and extend to the mucosal margin. 

The quality of this mucosa is determined in part by the 
prosthetic accessory materials in contact with it and 
the topography of the implant. The development of 
new dental implants, prosthetic abutments and crowns 
offers novel surfaces and designs capable of im- 
proving soft-tissue insertion, with a view to avoiding 
microbial contamination of vital bone.
The biologically oriented preparation technique (BOPT) 
concept has been described as affording an adap- 
tive profile of the soft tissue, invading the sulcus in a 
controlled manner. With this technique, the collagen 
fiber distribution appears to increase mucosal fixation 
around the teeth (and implants) and increase soft- 
tissue stability over the long term, with the aim of main-
taining periimplant bone protection. The convergent 
conical portion of the implant–abutment assembly, to-
gether with the BOPT design crowns, offers positive 
outcomes, such as the prevention of bone remodeling 
and preservation of the alveolar ridge, adequate peri-
implant tissue stability, and improved periimplant func-
tion and esthetics, without the need for more invasive 
and costly bone or soft-tissue regeneration techniques. 
New histological studies and larger samples are rec- 
ommended to evaluate histologically and histomor-
phometrically the disposition of connective tissue 
fibers around implants and, thereby, demonstrate that 
adequate tissue stability and coronal migration of pe-
riimplant soft tissue are necessary for a successful 
outcome in implant treatment.

Prof. Miguel Peñarrocha Diago
Editor-in-Chief
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Ostectomy in periapical surgery
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Introduction

Periapical surgery entails 3 procedures: root end re-
section, root end cavity preparation and bacteria-tight 
sealing of the root canal system at the cut root end with 
a retrograde filling. For this, it is necessary to remove 
the periapical inflammatory pathological tissue to reach 
the dental apex.1 Many years ago, in 1845, Hullinhen 
proposed surgical trephination through the soft tissue 
and bone and into the pulp to alleviate a pathological 
pulp process.2 At present, to access the periapical 
lesion and obtain visual control of the affected roots, 
the soft tissue has to be raised and bone tissue from 
the vestibular cortical bone must be removed through 
an ostectomy or osteotomy.3 In some cases, the patho-
logical periapical lesion has already perforated the cor-
tical bone, providing direct access to the apex and al-
lowing the removal of the pathological tissue with only 
a remodeling of the peripheral bone.
 Before surgery, it is important to calculate on a paral-
lel radiograph the length and number of roots, the cur-
vature of these, and the position of the apices and the 
important anatomical structures, such as the foramen, 
inferior dental nerve and maxillary sinus.4 At present, 
the incorporation of cone beam computed tomography 
(CBCT) as a complementary radiographic technique 
has greatly simplified the diagnosis and detection of 
all these characteristics. Ahn et al. proposed introduc-
ing a CAD/CAM-guided surgical template in periapical 
surgery to minimize the extent of ostectomy for locat-
ing the root apex in cases with a thick and intact buccal 
bone plate and to facilitate surgery on teeth close to 
problematic anatomical structures.5

 The aim of this investigation was to review the sur-
gical factors related to ostectomy in periapical surgery 
and their relationship to prognosis.

Surgical technique

Ostectomy entails the removal of bone tissue from the 
cortical bone to reach the dental apex. How large an 
ostectomy should be is predicated on the native size 
of the lesion, adequate armamentarium access, and 
proximity to vital structures, such as the mental nerve, 
mandibular canal and maxillary sinus.6 In conclusion, 

Fig. 1c

Fig. 1d

Fig. 1e
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the size of the ostectomy should be as small as pos-
sible, but sufficiently large to enable curettage of the 
entire periapical lesion and access to the instruments 
needed to perform apical surgery.

The ostectomy is done with a round tungsten carbide 
bur (size 6–10) mounted on a handpiece and abundant 
irrigation with physiological saline (Fig. 1). Recently, a 
contra-angle handpiece with a 45° angular head was 

Fig. 2a
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Fig. 3d
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Fig. 3h

Fig. 4a Fig. 4c

Fig. 4b
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smaller than with a conventional osteotomy,12, 13 just  
4 mm in diameter. This is just larger than an ultrasonic 
tip of 3 mm in length, yet allows the tip to vibrate freely 
within the bone cavity (Fig. 3).12 
 Osteotomy is an alternative surgical technique that 
allows the preservation of the external cortical bone. 
Peñarrocha and Sanchis used the so-called window 
osteotomy, made with hollow cylindrical trephines of 
different diameters.14 The osteotomy of the cortical 
bone begins with a trephine of adequate diameter and 
abundant irrigation with physiological saline, until the 
cancellous bone is reached, which is perceived as a 
decrease in resistance during drilling. Once the access 
window has been created, a small and fine chisel is 

introduced to lift the bone block. During periapical 
surgery, the bone lid remains in physiological saline, 
and it is replaced over the cavity at the end of the 
surgery (Fig. 4). Currently, the osteotomy can also be 
performed with piezoelectric instruments. For Abella 
et al., the advantages of piezoelectric surgery include 
protection of soft tissue, optimal visualization of the 
surgical field, decreased blood loss, reduced vibration 
and noise, increased comfort for the patient, and pro-
tection of tooth structures (Fig. 5).15

Fig. 5a

Fig. 5b

Fig. 5c

Fig. 5d
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 García-Mira et al. showed that there are no statis-
tically significant differences between ostectomy and 
osteotomy with respect to postoperative pain and 
prognosis.16 Instead, patients in the ostectomy group 
had increased inflammation. Peñarrocha and Sanchis 
showed some advantages of the osteotomy window 
with respect to the ostectomy: (a) simpler and faster in 
a complicated area such as the posterior mandibular 
area; and (b) conservation of the patient’s own bone to 
promote the healing of the lesion.14 The surgical bone 
defect can be filled with different materials (such as 
collagen sponge and lyophilized bovine bone) before 
replacing the bone lid. Osteotomy has been little 
studied in the literature. The main complication of this 
technique, especially if using trephine drills, is the pos-
sibility of damaging roots if the position or direction of 
the cut is inadequate.

Conclusion

Ostectomy in periapical surgery is a key step in peri-
apical surgery and necessary to access the apex of a 

tooth with periapical pathology. Currently, with micro-
surgical techniques, the size of the ostectomy should 
not exceed 5 mm if the apical lesion allows it, in order 
to reduce the healing time. Osteotomy is an alternative 
technique that allows the preservation of the external 
cortical bone, but has been little studied.

Fig. 5e

Fig. 5f

Fig. 5g

Fig. 5h

Fig. 5i
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Legends

Fig. 1a – Panoramic image of patient referred for dental 
implant assessment. An apical lesion affecting a man-
dibular left premolar was found. 

Fig. 1b – Intraoperative image after flap elevation.  
Adequate retraction of flap to avoid damage of the 
mental nerve is very important.

Fig. 1c – Ostectomy is done with a round tungsten carbide 
bur mounted on a handpiece and abundant irrigation 
with physiological saline. 

Fig. 1d – The ostectomy should measure about 4 mm. 
This diameter allows the free movement of the ultra- 
sonic tips. 

Fig. 1e – Five-year follow-up panoramic radiograph 
showing complete healing of bone around the apex.

Fig. 2a – A trapezoidal flap design with a sulcular inci-
sion was made to access the mandibular molar with an 
apical lesion. 

Fig. 2b – Two independent ostectomies were performed 
to access the mesial and distal roots, creating a small 
bone defect. 

Fig. 2c – Clinical image of sealing with mineral trioxide 
aggregate of 2 retrograde cavities. 

Fig. 2d – One-year follow-up periapical radiograph 
showing complete healing. 

Fig. 2e – Seal of the retrograde cavity and complete 
healing of bone can be appreciated in this tomographic 
view.

Fig. 3a – Clinical image of the maxillary right anterior 
teeth, with healthy soft tissue, in a male patient referred 
for spontaneous pain in this area. 

Fig. 3b – The radiograph showed an apical lesion affect-
ing an endodontically treated lateral incisor. 

Fig. 3c – CBCT study clearly showed an apical lesion  
affecting the cortical bone plate of the lateral incisor.  

Fig. 3d – A periodontal probe was used to check the size 
of the ostectomy. 

Fig. 3e – Retrograde cavity preparation using an  
ultra-sonic tip. 

Fig. 3f – Mineral trioxide aggregate sealing of retrograde 
cavity. 

Fig. 3g – A platelet-rich plasma preparation was used to 
fill the bone defect. 

Fig. 3h – Soft-tissue aspect after suturing. 

Fig. 3i – A postoperative radiograph showing the retro-
grade cavity and mineral trioxide aggregate filling.

Fig. 4a – A cylindrical trephine was used to perforate the 
bone and expose the periapical area. 

Fig. 4b – Aspect of the root after sealing with mineral tri-
oxide aggregate. 

Fig. 4c – The bone lid was replaced over the cavity at the 
end of the surgery. 

Fig. 5a – Clinical image of the mandibular area in a male 
patient with severe pain. 

Fig. 5b – An intraoral radiograph showed a large periapi-
cal area associated with the first premolar, which had 
undergone endodontic treatment, and the second pre-
molar, which had been treated with an intra-radicular 
post, but had not undergone endodontic treatment. 

Figs. 5c & d – CBCT study showed a very close relation-
ship between the apical area, mandibular canal and 
mental nerve emergence. 

Fig. 5e – Osteotomy was performed with an ultrasonic device. 

Fig. 5f – Intraoperative view after lesion removal and  
retrograde cavity filled with mineral trioxide aggregate.

Fig. 5g – The bone block was fixed with an osteo- 
synthesis screw. 

Fig. 5h – Clinical view of the soft tissue 1 year after the 
surgery. 

Fig. 5i – The 1-year follow-up radiograph showed bone 
regeneration.

Ostectomy in periapical surgery
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Descriptive data Frequency	in	%	(n)

Sex
Male 40.9 (9)
Female 59.1 (13)

Educational level

No education 4.5 (1)

Primary education 13.6 (3)
Secondary education 22.7 (5)
Sixth form 27.3 (6)
Further education 9.1 (2)
Higher education 4.5 (1)
University 18.2 (4)

Smoking habit
No 54.5 (12)
Yes 45.5 (10)

Cigarettes per day

3 30 (3)
4 20 (2)
6 10 (1)
15 10 (1)
20 20 (2)
40 10 (1)

Lesion localization

Gingiva 27.3 (6)
Lip 31.8 (7)
Oral mucosa 4.5 (1)
Alveolar crest 4.5 (1)
Palate 9.1 (2)
Tongue 18.2 (4)
Multiple 4.5 (1)

Lesion type
White 27.3 (6)
Red 59.1 (13)
Pigmented 13.6 (3)

Lesion surface type
Atrophic 22.7 (5)
Hypertrophic 77.3 (17)

Symptoms
No 90.9 (20)
Yes 9.1 (2)

Causal nexus
Unknown 18.2 (4)
Yes 81.8 (18)

Evolution time
Unknown 59.1 (13)
Indeterminate 27.3 (6)
Determinate 13.6 (3)

Number of lesions
Single 72.7 (16)
Multiple 27.3 (6)

Lesion awarness
No 50 (11)
Yes 50 (11)

Table	2: Descriptive statistics.

Oral lesions in Spanish population
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the lesion was red (69.2%) or pigmented (66.7%), but 
not when it was white (0%). Regarding the influence of 
sex on the type of lesion, we observed that more than 
60% of pigmented lesions occurred in males, while red 
and white lesions were predominant in women. 
 According to smoking habit, 66.7% of the total pig-
mented lesions were in smokers. Of those smokers 
with pigmented lesions, all smoked more than 10 ciga-
rettes per day. 
 The location affected the type of lesion in the follow-
ing way: In the case of red lesions, most were located 
on the lip. In white lesions, most were located on the 
palatal mucosa. The pigmented ones appeared in the 
gingivae. 
 All of the white lesions diagnosed had a hypertrophic 
surface. Of the red lesions, almost 80% had a hypertro-
phic surface. However, most of the pigmented lesions 
had an atrophic surface (66.7%). More than 80% of the 
white lesions and more than 70% of the red lesions had 
a known causal nexus. All of the pigmented lesions in 
this study had a known causal nexus. 
 More than 80% of the red lesions presented singu-
larly. In the case of white lesions, the majority were also 
single lesions (66.7%). The pigmented ones, however, 
presented in multiples. No patient with a white lesion 
was aware of the lesion. However, almost 70% of pa-
tients with red lesions were aware that they had them. 
These differences are statistically significant, according 
to the chi-squared test (P = 0.016). Red lesions tended 
to appear in older patients, and white and pigmented 
lesions affected younger patients. Pigmented lesions 
were less frequent than white lesions and white lesions 
were less frequent than red lesions.

Discussion

Our results revealed a prevalence of 22% of oral 
lesions in patients attending the dental faculty. Previ-
ous studies show that prevalence varies significantly in 
general populations (range: 9.7–61.6%; Table	1). The 
majority of the lesions were red (59.1%), followed by 
white (27.3%) and pigmented ones (13.6%). 
 According to our study, red lesions are more frequent 
in older people than white or pigmented ones. A study 
carried out in an elderly Chilean population agrees with 
our finding of a higher frequency of red lesions at older 
ages.18 In the total number of patients diagnosed with 

any type of lesion, white, red or pigmented, there was 
a greater number of women (59.1%). In other studies, 
a higher prevalence of lesions in women had already 
been reported.6 Other studies have reported a higher 
prevalence of lesions in males.12, 19 However, there are 
studies that support no significant difference in preva-
lence between women and men.14

 In our study, 63.6% of patients with lesions had only 
sixth form and secondary education. We would think 
that patients with a higher educational level would 
have a greater concern for oral health and therefore 
come to the consultation with a suspicion of a lesion. 
In other studies, a higher prevalence of oral dis- 
eases was reported in patients of lower socio- 
economic status, which may be the result of a lower 
educational level.20 
 A slightly higher percentage of patients who partic-
ipated in this study were nonsmokers. We could at-
tribute this to the growing antismoking campaign of 
recent decades, increasing gradual awareness of the 
dangers of this habit. In a study conducted in 2001 in 
Italy, 88% of the sample were already aware of the 
damage caused by smoking.16 In another study con-
ducted in Kuwait in 2013, smoking participants reported  
that they would consider quitting if an improvement of 
oral health could be demonstrated as a result.14

 The relative risk of oral cancer increases proportion-
ally with the level and duration of tobacco use. It has 
been reported that the benefit of stopping smoking is 
large and can be realized in a relatively short period.21 
Two pathogenic factors are fundamentally involved 
in the development of pigmented lesions: race and 
smoking.21 Regarding tobacco, it stands out in this 
study that 66.7% of the total pigmented lesions were in 
smokers who smoked more than 10 cigarettes per day. 
Regarding the influence of race, in the Asian popula-
tion, the prevalence of pigmented lesions was 79%,22 
while in this study it was 3%, similar to that in other 
studies in European populations.23

 The location of the most frequent lesions in the 
present study was the lip (31.8%). We suggest that this 
is related to the lips being the first barrier to the oral 
cavity. Because of this, they are constantly exposed 
to various irritants, which play an important role in the 
etiology of lesions in this location.24 Most of the lesions 
had a hypertrophic surface, almost 80%, which could 
be related to the higher prevalence of traumatic inju-
ries. Only 9.1% of patients reported symptoms. This 
result was similar to that of other studies.13

Oral lesions in Spanish population
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cleaned with ultrasonic cleaning in water and then dry 
air streaming (89%). In the literature, no studies were 
found that evaluated the effects of either air and water 
spraying followed by dry air streaming or the absence 
of any treatment after air abrasion, that is, the control 
group in the present study, on the resin bonding to 
zirconia. However, we suppose that the high percent-
age of adhesive failure of the control group may be 
attributed to the particles that were weakly adhered 
to the air-abraded surface. The importance of re- 
moving loose particles not firmly attached to the 
ceramic surface after air abrasion by ultrasonic clean-
ing prior to bonding has been already reported.14 Ad-
ditionally, Attia et al. and Attia and Kern believe in the 
effectiveness of ultrasonic cleaning at removing the 
loose particles from the air-abraded surface, which 
could negatively affect the bond strength,1, 12 although 
Attia et al. did not find a significant difference in the 
bond strength between air streaming and ultrasonic 
cleaning for both particles.1 
 However, Nishigawa et al. observed that ultra- 
sonic cleaning in distilled water (5 min) followed by air 
streaming (240 min) after air abrasion with Al2O3 par- 
ticles decreased the bond strength at the zirconia–
resin cement interface when compared with only air 
streaming for 5 s, from which they concluded that ultra-
sonic cleaning should be avoided after air abrasion.11 
According to these authors, air abrasion with Al2O3 
particles provides a surface layer high in purity and ac- 
tivity, which presents with high chemical affinity to  
react with chemical compounds; therefore, they raise 
the possibility that the highly active zirconia surface 
may have been contaminated during the ultrasonic 
cleaning procedure.
 Still regarding the failure modes in the present study, 
the groups cleaned with dry air streaming only and 
with ultrasonic cleaning in isopropanol followed by dry 
air streaming presented 33% and 45% mixed failure, 
respectively, for the Al2O3 particles. Attia et al. also 
observed no significant difference between ultrason-
ic cleaning by air streaming and in isopropanol after 
the zirconia had been air abraded with 110 µm Al2O3 
particles, both groups having shown cohesive failure 
within the luting resin and the composite.1 Based on all 
these findings, among the cleaning methods tested in 
the present study, air streaming only, which is a more 
practical technique than ultrasonic cleaning in iso- 
propanol followed by dry air streaming, could be an 
appropriate choice. 

 Regarding the 110 µm silica-modified Al2O3 par-
ticles (Rocatec Plus), in the present study, as  
occurred with the Al2O3 particles, no statistical dif- 
ference in the SBS was observed among the cleaning  
methods, but there were some subtle differences in the 
failure mode pattern. Again, only adhesive and mixed 
failures were observed, the control group and the 
group cleaned with ultrasonic cleaning in distilled water 
followed by dry air streaming having the highest per-
centages of mixed failure, 55.6% for both. In contrast,  
different from what was observed in the present study, 
Nishigawa et al. observed a lower mean SBS value 
and 100% adhesive failure when the silica-coated 
zirconia surface (Rocatec Plus) was ultrasonically 
cleaned in distilled water for 1 min (8.1 MPa) or 5 min 
(7.2 MPa), than when it was cleaned with air stream-
ing (9.6 MPa), which exhibited a higher percentage of 
cohesive failure (50%).10 According to these authors, 
this behavior could be explained by the silica on the 
surface easily being removed by ultrasonic cleaning, 
and consequently, it was concluded that this clean-
ing procedure should be avoided after silica coating.10  
Different from our study, in which air streaming was  
used to dry the wet zirconia surface after an ultra- 
sonic bath, these authors10 left the surface to air-dry 
for 60 min. Maybe this drying method was insufficient 
to remove all of the moisture from the silica-coated  
surface, impairing adhesion and explaining the lower 
mean SBS values. Moreover, in our study, ultrason-
ic cleaning in distilled water (9.4 MPa), which was  
performed for a longer time (10 min) than used by  
Nishigawa et al. (1 or 5 min),10 as well as our control 
group (10.5 MPa), provided mean SBS values similar  
to those of the best group reported by those authors 
(9.6 MPa).10 Besides that, in the present study, the 
group cleaned with air streaming only yielded higher 
mean SBS values (11.6 MPa), but a lower (33%)  
percentage of mixed failure. Based on these findings  
regarding the mean SBS values and the failure  
mode patterns for the groups treated with 110 µm  
silica-modified Al2O3 particles (Rocatec Plus), we  
believe that the most efficient and most practical  
procedure for treating the silica-coated surface is 
simply not to clean it after silica coating.
 Although the comparison between both 110 µm par-
ticles was not the main purpose of the present study, 
the significant superiority in SBS of the Al2O3 par- 
ticles over the silica-modified ones, regardless of the  
cleaning method, must be discussed. The SEM images 

Bond strength at the zirconia–resin cement interface
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Bond strength at the zirconia–resin cement interface

showed that all of the groups air abraded with Rocatec 
Plus seemed slightly rougher than the ones treated 
with Al2O3 particles, although the latter obtained higher 
SBS values. It indicates that particles with the same 
size, but with chemical differences in their surfaces 
may behave differently toward the material applied  

afterward. In this case, the materials used were the 
CLEARFIL SE BOND PRIMER/CLEARFIL POR- 
CELAIN BOND ACTIVATOR and PANAVIA F 2.0. 
Considering that Al2O3 is an adsorbent for phosphoric 
acid and that these materials contain MDP, which is a 
phosphate monomer, coating the zirconia surface with 

110 µm Al2O3 110 µm silica-modified Al2O3

(Rocatec Plus)
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G2

G3

G4

G5

Fig. 2
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Tricalcium silicate cement as retrograde filling material

Fig. 1a

Fig. 1b

Fig. 1c

Fig. 1d

Fig. 1e
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sistency and improved handling (product packaging in 
a capsule allows the practitioner to achieve a repro-
ducible material with optimal properties every time).4, 6  
 The use of tricalcium silicate cement as a retrograde 
filling in periapical surgery is little documented. The 
aim of the following case reports is to describe its use 
as a retrograde filling material.

Case report 1
A 36-year-old male patient was referred to the oral 
surgery department of the University of Valencia,  
Valencia, Spain, for possible periapical surgery of the 
maxillary right first premolar because of a persistent 
apical lesion after 6 months of endodontic retreatment.  
 In the review of his medical history, the patient did 
not mention any kind of health problem and reported 
no history of allergies nor use of any medication. Clini-
cal examination (Fig. 1a) elicited pain, and the periapi-
cal radiograph showed a radiolucent area surrounding 
the tooth apex (Fig. 1b), confirmed by a CBCT scan 
(Fig. 1c). Probing depths were normal at the vestibular 
and lingual aspects. 
 The surgery was carried out under local anesthesia 
with 4% articaine and 1:100,000 epinephrine (Inibsa). 
After elevation of a full-thickness mucoperiosteal 
flap, ostectomy was carried out using round 0.27 mm  
tungsten carbide burs (JOTA) mounted in a hand-
piece and abundant irrigation with sterile physiologi-
cal serum, and debridement of the pathological tissue 
around the apex was performed. The root of the pre-
molar was then resected approximately 3 mm from the 
apex (Figs. 1d & e). Hemostasis of the bony crypt was 
achieved with epinephrine (1 mg/mL; B. Braun). Root 
end cavities were prepared with sonic-driven micro-
tips (Piezomed, W&H Dentalwerk Bürmoos) and were  
retrofilled with Biodentine (Fig. 1f). After cleaning of 
the wound area, a hemostatic sponge was introduced 
into the bony crypt (Gelatamp, ROEKO) to avoid soft- 
tissue collapse, and primary wound closure was ac-
complished with multiple interrupted sutures using a 4/0 
thread (POLISOFT, Sweden & Martina). The postop-
erative periapical radiograph showed adequate retro- 
grade filling (Fig. 1g).
 The following medication was prescribed: amoxicillin 
(500 mg/8 h) preoperatively (2 days before surgery) and 
5 days after the intervention, ibuprofen (400 mg/8 h) 
for 4 days, a 0.12% chlorhexidine rinse 3 times a day 
for 7 days, and paracetamol (500 mg) as needed. The 
sutures were removed after 1 week. At the follow-up 

visit after 1 year, the teeth were asymptomatic, no  
gingival recession had occurred and normal periodon-
tal probing depths were found (Fig. 1h). The periapical  
radiograph showed complete bone regeneration 
around the apex (Fig. 1i).

Case report 2
A 64-year-old female patient was referred to the oral 
surgery department of the University of Valencia with 
pain at the maxillary left lateral incisor, which had  
received a fixed ceramic restoration (Fig. 2a). The 
periapical radiograph did not show any pathological 
condition around the apex; however, a small amount of 
endodontic cement extruding into the periapical region 
could be observed (Fig. 2b) and was confirmed with 
CBCT (Fig. 2c). Clinical examination discovered local-
ized pain on palpation of the apical region of the lateral 
incisor. The patient was provided with full information 
about alternative treatments and their success rates. 
Finally, periapical surgery was performed.
 The surgery was carried out under local anesthesia 
with 4% articaine and 1:100,000 epinephrine (Inibsa). 
After elevation of a full-thickness mucoperiosteal 
flap, ostectomy was carried out using round 0.27 mm  
tungsten carbide burs (JOTA) mounted in a handpiece 
and abundant irrigation with sterile physiological serum. 
The minimum bone removal necessary to access the 
apex was performed, and the pathological soft tissue 
and endodontic cement extruding around the apex 
were thoroughly debrided (Fig. 2d). A retrograde cavity 
was prepared using ultrasonic retrotips (Piezomed) 
to a 3 mm depth (Fig. 2e). Hemostasis of the bony  
crypt was performed using gauze with epinephrine 
(1 mg/mL; B. Braun). The root end cavity was filled 
with Biodentine (Fig. 2f). Tensionless soft-tissue flap 
closure was performed with a 6/0 thread (POLINYL, 
Sweden & Martina). The intraoral radiograph showed 
adequate retrograde filling (Fig. 2g).
 The patient was prescribed amoxicillin (500 mg/8 h) 
preoperatively (2 days before surgery) and 5 days after 
the intervention, ibuprofen (400 mg/8 h) for 4 days, a 
0.12% chlorhexidine rinse 3 times a day for 7 days, 
and paracetamol (500 mg) as needed in the event of 
intense pain. The sutures were removed after 1 week. 
At the follow-up visit after 1 year (Figs. 2h & i), the 
tooth was asymptomatic, no gingival recession had 
occurred and the minimal bone defect created with 
the ostectomy for apical access was completely re- 
generated.

Tricalcium silicate cement as retrograde filling material
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Fig. 1g

Fig. 1h

Fig. 1i

Fig. 1f

Tricalcium silicate cement as retrograde filling material
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Fig. 2b Fig. 2d

Fig. 2a

Fig. 2c

Tricalcium silicate cement as retrograde filling material
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