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Abstract
Objectives

Evaluate the clinical and radiographic outcomes of endodontic treatment using PRF apical barrier and
bioceramic sealer for immature teeth with periapical lesions after 1,3,6 months.

Methods

In this cases report, platelet-rich fibrin (PRF) membrane were used as an apical barrier combined with a
bioceramic sealer and gutta percha cone in root canal obturation for 15 permanent teeth with open apex
and periapical lesion in 14 patients in the National Hospital of Odonto-Stomatology HoChiMinh city (10
teeth in male and 5 teeth in female, age from 7 to 14 years old). The clinical symptoms and radiograph
variables were collected at the time of before and after treatment 1, 2, 3 and 6 months.

Results

All 15 cases had successful clinical outcome without any clinical symptoms after treatment. During the
follow-up time, the size of periapical lesions reduced gradually and significantly. All the periapical lesions
were completely healed at the time of 6 months re-examination.

Conclusion

Using PRF apical barrier combined with bioceramic sealer in endodontic treatment for immature
permanent teeth with periapical lesions showed both favorable clinical and radiographic outcomes.

Introduction
Immature permanent teeth can be damaged by dental caries, trauma, abnomalities... leading to pulp
necrosis and periapical lesions. These lesions were characterized by chronic periapical inflammation,
radiolucency, and impaired root development [1]. Because the functional and aesthetic role of these
teeth in very young patients, biologically conservative treatment approaches were essential to preserve
their structure and potential for continued development [2].

Endodontic treatment of immature teeth was really challenging due to the dental structure was
underdeveloped with open apices, short root length, and thin dentinal walls. Conventional obturation
techniques may increase root fracture risk [1, 3]. Apexification using calcium hydroxide required multiple
visits over months and was associated with an increased incidence of root fracture [2, 4, 5]. Recently,
biomaterials and tissue regeneration techniques have been applied in endodontics that offer faster
healing. Bioceramic sealer has gained popularity due to its excellent sealing ability, bioactivity, and
capacity to promote hard tissue formation [6]. However in cases of immature teeth, the absence of a
natural apical stop increased the risk of sealer extrusion. The placement of an apical barrier before
obturation was needed to control material placement.
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Platelet-rich fibrin (PRF), introduced by Choukroun, was a second-generation autologous platelet
concentrate containing leukocytes and a fibrin matrix rich in growth factors. These biomolecules
stimulated angiogenesis, osteogenesis, and soft tissue repair [7, 8]. In endodontics, PRF has been
increasingly used as a biologically active matrix to promote healing and serve as an apical barrier in
necrotic immature teeth [9].

While previous studies have documented favorable outcomes using bioceramic sealer or PRF in
isolation, limited data exist on their combined use. This case series aimed to report the clinical and
radiographic outcomes of endodontic treatment in immature permanent teeth with periapical lesions
using bioceramic sealer in combination with platelet-rich fibrin (PRF) as an apical matrix barrier.

Materials and Methods
Fifteen necrotic single-rooted permanent teeth with open apices and periapical lesions of 14 patients in
the age of 7 to 14 years old were included in this clinical cases report. The clinical examination and
treatment were conducted from July 2023 to June 2024 at the Department of Endodontics and Pediatric
Dentistry, National Hospital of Odonto-Stomatology in Ho Chi Minh City, Vietnam.

Patients were screened through clinical examination and periapical radiography to get baseline data–
including demographic information, clinical findings, and diagnostic imaging. After that, the patients
were treated as the following protocol.

Endodontic treatment protocol. Pulp access was achieved under rubber dam isolation. In cases of
swelling or pain, local anesthesia was administered using 2% lidocaine. Working length was determined
using the apex locator and confirmed radiographically. The canal was under gentle preparation and
limited irrigation using 2.5% sodium hypochlorite, followed by saline. Each canal was dressed at least
one week with calcium hydroxide and sealed temporarily with glass ionomer cement.

The patients were scheduled for follow-up visit in one week. If the patient reported no symptoms (fistula,
swelling, pain), the tooth was re-examinated by removing calcium hydroxide using hand files and irrigate
with saline, 17% EDTA and saline in turn. The root canal was dryed using sterile paper points to evaluate
for obturation.

If there was still a fistula or swelling and pain or the canal was not dry at the time of re-examination,
calcium hydroxide would be reapplied weekly until the symptoms resolved. In case the root canal could
not be dried after 4 weeks, the tooth was excluded from the study.

The obturation was performed under local anesthesia with 2% Lidocaine and rubber dam isolation. Place
PRF into the root canal to the correct working length with an appropriate vertical compaction instrument
to create the apical barrier, and filling the root canal with bioceramic sealer (Bio-C® SEALER, Angelus,
Brazil) and warm gutta-percha under the endodontic microscope.
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The PRF was created followed Choukroun protocol by centrifuging 10 ml of venous blood from the
patient at 1300 rpm for 8 minutes using a centrifuge machine (Duo Quattro, Process for PRF®). The
centrifuge force at the bottom of the test tube is RCFmax=208g (RCFmin=113g, RCFav=164g,
RCFclot=145g). Using laminator PRF (A-PRF) to create PRF membrane and sterile scissors to cut it into
small pieces.

A periapical radiograph was taken to check for complete filling canal and the tooth was filling with glass
ionomer cement. The treatment process was illustrated in Fig. 1.

Re - examination and outcome assessment
Patients were called daily in three day after obturation to find out any discomfort symptom. Patients
were asked to describe their level of pain by the ordinal scale (no pain, mild pain, moderate pain, severe
pain, and the worst pain imaginable). Patients would be invited to return the hospital for re-examination
and medication if the pain were moderate or more.

At the first re-examination (7 days post-obturation), patients were examined for clinical symptom
included spontaneous pain, pain on percussion, swelling, pus discharge. The access cavity was also
permanently restored with composite at this visit.

The following re-examination were scheduled at 1, 2, 3 and 6 months later. All follow-up data were
systematically recorded using the same data collection form. Periapical digital radiographs were taken
using parallel technique with a silicone lock to measure the size of periapical lesion.

Clinical success was defined as the absence of pain, swelling, pus discharge, or tenderness on
percussion in the treated tooth or adjacent area. Clinical failure criteria was defined as the presence of
any of the abovementioned symptoms.

Since, the size of the periapical lesions were not normally distributed, the non-parametric Mann–Whitney
U test was used. The alpha significant level was set at 5% (P ≤ 0.05) and a 95% confidence interval (CI).

Ethical Considerations. The study was approved by the Ethics Committee for Biomedical Research of
the University of Medicine and Pharmacy at Ho Chi Minh City (Approval No. 650/HDDD-DHYD dated July
6, 2023). All patients and their legal guardians were informed about the study procedures, benefits, and
risks, and written consent was obtained. Patient confidentiality was strictly maintained.

Results
Among the 15 treated teeth, 10 (66.7%) were from male patients and 5 (33.3%) from female patients.
The patients’ age ranged from 7 to 14, with a median age of 10.0 years and interquartile range (IQR) of
9.3–11.7. Of the 15 teeth treated, 5 (33.3%) were upper central incisors, and 10 (66.7%) were lower
second premolars. The etiologies of the periapical lesions were reported include both dental
abnormalities and trauma. The dental abnormalities (dens evaginatus) was found in 10 cases (66.7%),
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all of which occurred in premolars. Traumatic injury was identified as the cause in the remaining 5 cases
of incisors (33.3%).

Initial clinical symptoms
At the initial evaluation, clinical symptoms were assessed for all 15 treated teeth. The most frequently
observed finding was pain, followed by swelling and the presence of sinus tracts. Spontaneous pain was
reported in 9 teeth (60.0%), while sensitivity to percussion was noted in 11 teeth (73.3%). Swelling was
observed in 8 teeth (53.3%), and fistulae were present in 8 teeth (53.3%). These findings highlight the
severity and symptomatic nature of the periapical pathology prior to intervention.

At the initial evaluation, all teeth had apical lesions with the mean area of the apical lesion before
treatment was 37.6 ± 35.2 mm² (range 4.8 to 118.2 mm²). The mean horizontal size was 6.1 ± 2.8 mm
(range 2.2 to 12.6 mm) and the mean vertical size was 7.9 ± 4.0 mm (range 2.1 to 15.5 mm).

Post-operative clinical symptoms
At day 1 after the obturation, there were 8 patients (57.1%) reported no pain and 6 patients (42.9%) had
mild pain. However all they did not require medication and the pain subsided in following days.

At the re-examination one week after the obturation, all patients (100%) reported no spontaneous pain.
There were 6 teeth had mild pain on percussion, these teeth belong to patients who also had mild pain
after obturation. Additionally, the patients had no other symptoms.

Follow-up clinical and radiographic outcomes
The clinical outcome of endodontic treatment using bioceramic sealer and PRF apical barrier was
posittive. At the 1-month follow-up, all 15 teeth demonstrated complete resolution of clinical symptoms.
No cases exhibited spontaneous pain, percussion sensitivity, swelling, or sinus tracts. No recurrent
clinical symptoms were observed throughout the 12-month follow-up period. The patients reported no
pain or tooth sensitivity and were sastified with the treatment. The follow-up call regarding symptoms
and function of teeth were made at the time of 12 months after treatment. All 14 patients reported that
treated teeth were asymptomatic and functioning well.

About the radiographic outcome, the size of periapical lesions decreased over time. The size of the
periapical lesions, including their area, horizontal and vertical dimensions are presented in Table 1.
Comparing the size of periapical lesions, both area and size horizontally and vertically were significantly
different between two consecutive time points.

Of the 15 initial periapical lesions on 15 teeth, after one month, one tooth no longer had a lesion. After
that, the lesion healing occurred rapidly, there were 10 teeth healed completely with no remaining
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periapical lesions observed on radiograph at the two months folow-up visit. The number of healed teeth
at the three and six months folow-up visits were 13 and 15 respectively. At 6-month follow-up, the root
hard tissue formation was observed radiographically at the apex in 9 teeth, corresponding to 60.0% of
treated teeth. Figure 2 showed the radiographs of an mandibular premolar at the baseline and 6 months
after treatment.

Table 1
The area and two- dimension sizes of the periapical lesions

Baseline Area of lesion (mm²)

(min-max)

Horizontal size (mm)

(min-max)

Vertical size (mm)

(min-max)

37.6 ± 35.2

(4.8−118.2)

6.1 ± 2.8

(2.2–12.6)

7.9 ± 4.0

(2.1–15.5)

1 month 17.0 ± 3.0

0−66.3

4.4 ± 3.0

(0-10.9)

4.6 ± 2.4

(0-8.6)

2 months 4.4 ± 9.0

0-31.4

1.2 ± 2.1

(0-6.9)

1.8 ± 2.7

(0-6.8)

3 months 1.0 ± 3.1

0−11.8

0.5 ± 1.4

(0–5.0)

0.4 ± 1.0

(0-3.5)

At 6-month follow-up, no periapical lesion was observed on the radiographs and the formation of a
mineralized apical barrier was observed at 9 teeth (60.0%). There was no significant different of root
apex development between males and females (p > 0.05).

Discussion
In this case series of 15 immature permanent teeth, placing a PRF apical matrix followed by warm
obturation with bioceramic sealer led to complete clinical resolution in 15/15 (100%) by 1 month. The
patients reported no pain or tooth sensitivity and were sastified with the treatment. The good outcome of
this case series was similar with several studies using a combination of MTA and PRF [7, 9, 12]. The
sealer was used in this case series is Bio-C® Sealer, a premixed calcium silicate-based bioceramic
material [12]. In these teeth, the open apices, short root length, and thin dentinal walls affected to the
endodontic treatment’s prognosis. So the bioceramic sealer was choiced due to the biocompatibility.
Calcium silicate based sealer was reported to prevent apical fluid and seal tightlier than traditional
sealers in case of open root apex [10].

Although, the apical barrier is still neccessary to prevent overextension of obturating material. There are
some material can be used for this purpose, such as MTA, MTA incoporated with fiber mesh, PRF [7, 9,
12]. PRF have been known is effective in pain reduction and wound healing after dental procedures and
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oral surgeries [11]. In this study, PRF was used for both purposes: as an apical barrier and to relieve pain
and promote healing of periapical lesions. Mechanistically, PRF offers multiple advantages: (1) its fibrin
scaffold provides mechanical support for the sealer; (2) it serves as a matrix for cell migration and
neovascularization; (3) it facilitates controlled release of growth factors such as PDGF, TGF, and IGF-1,
which stimulate collagen production, increase blood circulation and (4) it contains leukocytes that
actively regulate the healing and immune response [7, 10, 11, 12].

The clinical symptoms in days after the operation were mild, no patient needs medication to reduce pain.
In this study, PRF was placed through the root canal to the apical lesion without surgery. Because
patients do not undergo surgery, this treatment strategy minimizes both physical and psychological
impact so it is approriate with the young age of patients.

The periapical lesions often heal quite slowly after non-surgical endodontic treatment regardless of
sealer type. Bioceramic sealer reported better healing, but healing only was evident after years [11]. But
in this study, the healing process had been relatively fast, all teeth showed any periapical lesions was
observed in the radiographs after six months. This showed that the combination of bioceramic sealer
and PRF should be indicated in case of immature permanent teeth with periapical lesions. This approach
may improve the long-term prognosis of immature permanent teeth with necrotic pulps and periapical
pathology.

The clinical outcome were successful and completed healing was observed radiographly after 6 months,
however longer-term follow-up is necessary to assess the durability and stability of the healing.

Limitations of the study
This study has several limitations that should be acknowledged. First, the sample size is relatively small,
and only single-rooted teeth were included, which limits the generalizability of the findings. Second,
periapical lesions were monitored using periapical radiographs, which has the disadvantage of only
assessing the healing in two dimension. Cone-beam computed tomography (CBCT) would allow three-
dimensional assessment of periapical tissue repair. Third, the study design was a clinical case series
with non-randomized sampling and no control group, which reduces the strength of the evidence. Finally,
although root hard tissue formation at the apex was observed radiographically during follow-up, the
absence of initial criteria prevented adequate assessment and reporting of root development after
treatment.

Future research should address these lilitations by employing randomized controlled clinical study
designs with approriately calculated sample sizes to ensure representativeness. The use of three-
dimensional imaging techniques such as CBCT is recommended for more accurate assessment of bone
healing and root formation.

Conclusion
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The combined use of MTA Bio-C® Sealer and platelet-rich fibrin (PRF) as an apical barrier demonstrated
favorable clinical and radiographic outcomes in the treatment of immature permanent teeth with
periapical lesions. All treated cases showed resolution of clinical symptoms and progressive
radiographic healing, with complete lesion resolution observed within six months.
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Figure 1

Illustration of the endodontic treatment process

Figure 2

Periapical radiographs before and 6 months after the operation of a premolar. (before-left, 6 months
after-right)
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