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Abstract: Background and Objectives: The endodontic system and the periodontium are closely
interrelated and the infection of both leads to the appearance of endodontic-periodontal lesions.
Along with the endodontic and periodontal classic treatment, in most cases, there is a need for
regenerative periodontal therapy for the repair of the damaged tissue. One material that stimulates
bone healing is represented by platelet-rich fibrin (PRF). The aim of this study was to determine if the
inclusion of PRF in the treatment protocol of endodontic-periodontal lesions is effective. Materials
and Methods: This review was conducted according to the PRISMA guidelines. Four databases,
MEDLINE (through PubMed), Scopus, Web of Science, and Google Scholar, were used in order to
find all significant articles on the topic. Relevant keywords were used in different combinations.
Results: The inclusion criteria were met by six studies, published between 2014 and 2020 and they
were selected for the review. The use of PRF for the regenerative therapy of endodontic-periodontal
lesions showed favorable outcomes in all of the studies included, with significant reductions in the
probing depths. Conclusion: While platelet-rich fibrin may be beneficial, further research is needed.

Keywords: platelet rich fibrin; prf; endodontic-periodontal lesion

1. Introduction

Endodontic-periodontal lesions involve the infection at the same time of endodontic
and periodontal structures, that are closely interrelated. Both have mesodermal origins
and as the tooth develops, three main connective paths are created between them: the
apical foramen, dentinal tubules, lateral, and accessory canal [1]. The lesions can be caused
by the progression of an endodontic or a periodontal infection or they can have different
origins [2]. The first classification of endodontic-periodontal lesions was performed in 1972,
by Simon and Glick [2] and included the following types: primary endodontic lesions,
primary periodontal lesions, primary endodontic lesions with secondary periodontal
involvement, primary periodontal lesions with secondary endodontic involvement and
true combined lesions. A more recent classification published by Carranza [3] divides
the endodontic-periodontal lesions into four types: primary pulpal infection which can
result in periradicular periodontitis, primary periodontal infection which can result in
endodontic infection, both primary pulpal and periodontal infections that occur either
simultaneously (‘independent’ endodontic-periodontal lesions) or extensively (‘combined’
endodontic-periodontal lesions). Making a correct diagnosis contributes to an adequate
treatment plan and may offer a better prognosis of the affected tooth [1–3].
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Usually, the primary infection is the one to be treated first when the endodontic or
periodontal lesion is present and the infection of the other structure has just started [1,3–5],
but when the second infection is chronic, both endodontic and periodontal treatments
need to be conducted [6]. Frequently, the root canal treatment is performed first [5,7],
then the treatment of the residual periodontal pocket, which can be more anticipable
after a successful endodontic treatment [3]. Scaling and root planning are included in
the periodontal treatment, as well as regenerative procedures, which are essential to be
taken into consideration for the repair of the damaged tissue (Figure 1) [8]. In a combined
endodontic and periodontal lesion, the configuration of the bone defect and the degree
of destruction of the periodontal attachment have a considerable influence on the long-
term prognosis of the tooth [3]. In case of an advanced periodontal lesion, the success
of the therapy revolves around the possibility of filling the defect using regenerative
procedures [3].
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Figure 1. Workflow for the treatment of endodontic-periodontal lesions consist of a first phase of
endodontic treatment, a second phase of non-surgical periodontal therapy and a third phase of
regeneration of the residual bony defect.

For regenerative periodontal therapy, a material or a combination of materials that
can stimulate healing in bone and soft tissue are used. One of the materials that possesses
these properties is represented by platelet-rich fibrin (PRF) [9,10]. It is an autogenous
material that is formed of a fibrin matrix and has platelets, leukocytes, cytokines, circu-
lating stem cells [11], macrophages [12], and growth factors [12–14] such as transforming
growth factor-1 (TGF-β1), vascular endothelial growth factor (VEGF), platelet derived
growth factors (PDGFs) and insulin-like growth factors (IGFs). In the literature several
protocols aimed at improving the quality of the fibrin cloth which include variations in
the spin time and speed. Included, in the PRF family are: leucocyte-platelet rich fibrin
(L-PRF), titanium-platelet rich fibrin (T-PRF), advanced-PRF (A-PRF), and BioPRF. They
can differ not only for the spin time and speed but also for the inclination and the surface
treatment of the tubes used (Table 1). Time and speed are crucial determinants of the
most effective autologous blood derivate. Marchetti and coworkers [9] have stated that the
fibrin scaffold and the concentration of growth factor differs between protocols; thus, the
regenerative potential may differ. The inclination of the tubes is another factor that needs
to be taken into consideration. Miron et al. have reported that inclined spin might reduce
the concentration of growth factor and the reduced production of the fibrin scaffold [10].
The PRF family stimulates bone growth and maturation, hemostasis [12–14] and when
used in a combination with a bone graft, it improves the stabilization of the graft material
and also improves its handling characteristics [8,15,16]. Due to its properties, PRF can
bring benefits in treating periodontal defects that persisted after the endodontic treatment
and scaling and root planning. Recent research has noticed the potential benefits of PRF
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material used for the regeneration of infrabony defects [17]. The purpose of this review
was to determine if PRF alone has favorable outcomes when included in the regenerative
periodontal therapy of the periodontal defects caused by endodontic-periodontal lesions.

Table 1. Characteristics of several PRF isolation protocols, RCF, relative centrifugal force.

Product Protocol Type of Spin

PRF RCF 700 g to 200 g, 12 min Inclined
L-PRF RCF 700 g, 12 min Inclined

T-PRF RCF 700 g, 12 min, Titanium
tubes Inclined

A-PRF RCF 200 g, 8 min Inclined
Bio-PRF RCF700 g, 8 min Horizontal

2. Material and Methods

This study was conducted following the guidelines of the Preferred Reporting Items
for Systematic Review and Meta-Analysis (PRISMA) [18]. The research question was: “Is
the use of PRF in the treatment of endodontic-periodontal lesions effective?”

• P: Patients with endodontic-periodontal lesions
• I: The use of PRF in adjunct to endodontic and periodontal treatment
• C: Open flap debridement or only endodontic treatment
• O: Regenerative potential of PRF in endodontic-periodontal lesions (in terms of prob-

ing depth, clinical attachment loss, bleeding on probing, size of periapical lesion)

2.1. Eligibility Criteria

The inclusion criteria were clinical trials, case reports or case studies, published
in English, where the treatment of endodontic-periodontal lesions included PRF. The
exclusion criteria were the followings: studies on animals, letters to the editor, incomplete
data, probing depths (PD) not mentioned and patients under 18 years.

2.2. Literature Search

MEDLINE (through PubMed), Scopus, Web of Science and Google Scholar databases
were searched to find all relevant studies published in English from date of inception up to
April 2021. The following combination of keywords was used: (“endodontic-periodontal
lesion” OR “endo-perio lesion” OR “endo-periodontal lesion” OR “endodontic periodontal”
OR “endoperio”) AND (“platelet-rich fibrin” OR “PRF”). Titles and abstracts of retrieved
articles were assessed for eligibility and those who were on the topic of this review were
excluded. Full texts of articles previously obtained were read and assessed for inclusion.
For further studies, the reference lists of the included articles were searched.

2.3. Data Extraction

The following data were extracted using a standard data collection form: first author,
year of study, number of patients, the age and the gender of the patients, diagnosis, tooth
treated, the treatment conducted, the parameters before and after the treatment endodontic-
periodontal lesions with PRF (probing depth, clinical attachment loss, bleeding on probing,
size of periapical lesion). Extracted data was assessed by two researchers (M.I.A. and
L.E.N). in case of disagreement a third author (A.M.) was decisive.

3. Results
3.1. Search Results

The search provided a total of 388 studies from PubMed, Scopus, Web of Science
and Google Scholar databases. After removing the duplicates, a total of 366 articles were
screened. The articles were reviewed by title and abstract and 14 articles were identified for
full-text assessment. At the end of the analysis, 6 articles met the inclusion criteria [19–24].
Reasons for the exclusion of reviewed full text articles [7,8,15,25–29] are shown in Figure 2.
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3.2. General Characteristics

From the retrieved articles, the 6 studies meeting the inclusion criteria were published
between 2014 and 2020, involving 174 patients treated with PRF. Of these, three of the
studies were case reports (Karunakar et al., 2014 [19]; Shashikumar et Nisha, 2016 [21];
Betancourt et al., 2017 [22]) and three were clinical trials (Dhiman et al., 2015 [20]; Razi et al.,
2020 [24]; Ustaoğlu et al., 2020 [23]). The sample size varied from 1 to 140 patients. All
studies reported the age of the participants, which ranged from 18 to 59 years. The gender
of the patients was reported in all of the studies included, as shown in Table 2.

3.3. Clinical Assessments for the Diagnosis of Endodontic-Periodontal Lesions

For the diagnosis of the endodontic-periodontal lesions, a detailed medical history was
taken, and a clinical examination was performed. One patient reported that the affected
tooth had previously suffered trauma [21]. Inspection for cavities, incorrect restorations,
discoloration, cracks, fractures, erosion, and abrasion was assessed. In one case, the affected
tooth presented a discoloration and an abfraction on the buccal side [22]. Also, the mucosa
and gingiva were examined for ulcerations, inflammation or for sinus tracts, which are
often associated with necrosis [1]. Gingival inflammation was observed in two cases [19,21]
and a sinus tract opening on the labial aspect of the tooth was reported in one case [21].
In order to detect the presence of a periradicular inflammatory process, palpation and
percussion were assessed, however this could not predict if the lesion was of endodontic
or periodontal origin [1]. Three patients [19,21] presented pain on percussion and one of
them [21] had the tooth tender on palpation also.

For a certain diagnosis, a pulp vitality test was performed, and the probing depths
were measured [30]. A negative response to the vitality tests was obtained, meaning
the teeth were non-vital [19–23]. Significant values of the probing depth were reported
after periodontal examination, from 8 mm to 11 mm in the case reports [19,21,22]. The
inclusion criteria for the clinical trial conducted by Ustaoğlu and coworkers [23] were
probing depths equal to or more than 5 mm and infrabony defects with 2 or 3 walls with a
depth over 3 mm, after endodontic and non-surgical periodontal treatment. In the clinical
trial conducted by Dhiman et al. [20], patients with probing depth greater than 6 mm were
included. Also, tooth mobility was tested. A mandatory assessment for the diagnosis of
the endodontic-periodontal cases is represented by radiographic examination, which was



Appl. Sci. 2021, 11, 7081 5 of 11

performed in all the cases included [19–24]. It showed the bone loss around the affected
tooth and it could be useful in detecting the cause of the lesions, as for example a deep
cavity or a failed root canal treatment. One study did not report the procedure of diagnosis
of the endodontic-periodontal lesion [24].

3.4. Treatment of Endodontic-Periodontal Lesions

In the studies included, the treatment was divided into two phases. In the first phase,
an endodontic and a periodontal treatment were carried out. The periodontal treatment
included scaling and root planning. An evaluation of the situation was conducted after
a period of time. In two studies [19,21], the period of time was of three months, which is
the recommended period of time [1]. In two studies, the evaluation was performed earlier,
after 2 weeks [22] or after 6 weeks [23] and in the rest of the studies the period of time
was not mentioned [20,24]. For the reason that periodontal parameters did not improve,
regenerative periodontal therapy was planned for phase two. PRF was used alone for
the regenerative periodontal procedures. More types of platelet concentrates were used:
pure platelet-rich fibrin, leukocyte- and platelet-rich fibrin (L-PRF), and titanium-prepared
platelet-rich fibrin (T-PRF). The patients were recalled after 10 days for the removal of
the sutures, then they were scheduled for regular check-ups at 3, 6, 9, 12 months after
the surgery.

Encouraging results were obtained after the periodontal regenerative therapy. The
efficiency of pure PRF for regenerative therapy was observed in two report cases [19,21]
which showed improvement in the clinical parameters. At the nine-month follow up, the
probing depths of tooth 4.6 and tooth 4.4 were reduced from 10 mm to 4 mm, respectively
from 8 mm to 3 mm [19]. In the other report case, at the 12-month follow up, the probing
depth of tooth 3.1 was reduced from 8 mm to 4 mm [21]. Furthermore, in a clinical
study [20] conducted on 15 patients diagnosed with primary endodontic lesions with
secondary periodontal involvement, after endodontic microsurgery, the PRF was applied
in the periodontal defects and the success rate of the treatment was of 83.33%.

The performance of L-PRF was emphasized in the study conducted by
Betancourt et al. [22], where it showed great improvement in the periodontal parame-
ters, with a decrease of the probing depth from 11 mm to 3 mm on mesio-vestibular side
and 14 mm to 5 mm on mesio-palatal side of tooth 2.4. In two comparative clinical tri-
als [23,24] T-PRF was used for the periodontal regenerative therapy. In the first one [23]
where the comparison was between T-PRF, guided tissue regeneration (GTR) and then open
flap debridement, it was concluded that both T-PRF and GTR are more efficient than the
open flap debridement. Moreover, regarding T-PRF and GTR, the decrease of the probing
depth and the clinical attachment loss were similar, the only difference was noticed in the
reduction of the infrabony defect, which was greater when GTR was used. Comparing
PRF and T-PRF, Razi et al. [24] discovered that the outcomes were similar and there was
no statistically significant difference between them, both reducing the probing depths and
being beneficial in the management of difficult endodontic-periodontal lesions.
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Table 2. General characteristics of the included studies.

Author/Ref/
Year n Age/Sex Tooth Diagnosis Treatment Before Treatment Follow-Up after

Treatment

Case reports

Karunakar
et al. [19]

2014
2

24 years
Male: 1

32 years,
Female: 1

Mandibular right
first molar

Mandibular right
first premolar

Primary periodontal
lesion with secondary

endodontic involvement

Phase I therapy:
Root Canal Treatment

SRP
Phase II therapy: (after

3 months)
PRF

PD = 10 mm
PD = 8 mm

PD = 4 mm
(9 months)
PD = 3mm
(9 months)

Shashikumar
and Nisha [21]

2016
1 52 years

Female: 1
Mandibular left
central incisor

Combined endododontic-
periodontal

lesion

Phase I therapy:
SRP + splinting

Root Canal Treatment
Phase II therapy: (after

3 months)
PRF

Grade II mobility
PD = 8 mm on DL

Sinus tract

Grade I mobility
(3 months)

PD = 4 mm on DL
(12 months)

sinus tract healed
completely
(12 months)

Betancourt
et al. [22]

2017
1 52 years

Male: 1
Maxillary left second

premolar

Combined
endodontic-periodontal

lesion

Phase I therapy:
Root Canal Treatment

Phase II therapy:
(after 2 weeks)L-PRF

PD = 11 mm on MB
PD = 14 mm on MP

No mobility

PD = 3 mm on MB
PD = 5 mm on MP

(3 months)

Clinical studies

Dhiman
et al. [20]

2015
30

PRF group
Age: 18–45 years

Male: 10
Female: 5

Control group Age:
17–42 years

Male: 9
Female: 6

NA
Primary endodontic

lesion with secondary
periodontal involvement

Phase I therapy:
Professional plaque

controlPhase II therapy:
Root Canal Treatment

(MTA)
PRF

PRF group
PD = 9.07

CAL = 9.67
GMP = −0.60
SPL = 105.67

Control group
PD = 8.67

CAL = 8.80
GMP = −0.07
SPL = 111.73

PRF group
PD = 1.07

CAL = 2.67
GMP = −1.60

SPL = 7.67
(12 months)

Control group
PD = 1.4

CAL = 2.2
GMP = −0.80

SPL = 6.33
(12 months)
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Table 2. Cont.

Author/Ref/
Year n Age/Sex Tooth Diagnosis Treatment Before Treatment Follow-Up after

Treatment

Ustaoğlu
et al. [23]

2020

T-PRF
group
n = 15
GTR

group
n = 15
OFD
alone
group
n = 15

Age: 26–59 years
Male: 23

Female: 22

Single
rooted
teeth

Primary periodontal
lesion with secondary

endodontic involvement
Combined

endodontic-periodontal
lesion

Phase I therapy:
Root Canal Treatment

SRP
Phase II therapy:

(after 6 weeks)a. T-PRF
b. GTR (allograft +

collagen membrane)
c. OFD alone

T-PRF group
PD = 9.15

CAL = 9.26
IBD depth = 5.93

GTR group
PD = 9.85

CAL = 10.07
IBD depth = 6.76
OFD alone group

PD = 9.43
CAL = 9.66

IBD depth = 6.49

T-PRF group
PD = 4.46

CAL = 5.07
IBD depth = 2.95

GTR group
PD = 4.17

CAL = 4.57
IBD depth = 2.90
OFD alone group

PD = 6.06
CAL = 6.36

IBD depth = 5.59
(9 months)

Razi et al. [24]
2020 140

PRF group
T-PRF group

M = 80, F = 60
18–58 years

Mandibular molars
Primary endodontic

lesion with secondary
periodontal involvement

Phase I therapy:
Root Canal Treatment

Phase II therapy:
a. PRF

b. T-PRF

PRF group
PD-mean change:

2.10 (32.68%)
(3 months)

2.56 (42.59%)
(6 months)

RAL-mean change
1.92 (31.20%)

(3 months)
2.52 (40.82%)
(6 months)

T-PRF group
PD-Mean change:

1.91 (33.41%)
(3 months)

2.51 (43.90%)
(6 months)

RAL-mean change: 1.81
(31.60%)

(3 months)
2.41 (42.12%)
(6 months)

CAL: clinical attachment level; DL: disto-lingual side; GMP: gingival margin position; GTR: guided tissue regeneration; IBD: infrabony defect; L-PRF: leukocyte-platelet-rich fibrin; MP: mesio-palatal side; MTA:
mineral trioxide aggregate; MB: mesio-buccal side; OFD: open flap debridement; PD: probing depth; PRF: platelet rich fibrin; RAL: relative attachment level; SPL: size of periapical lesion; SRP: scaling and root
planning; T-PRF: titanium-prepared platelet-rich fibrin.
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4. Discussion

Dental practitioners may face many challenges when it comes to the diagnosis of
endodontic-periodontal lesions. On this account, taking a proper patient history, doing a
thoroughly clinical examination, that includes inspection for cavities, palpation, percussion,
the vitality test and the probing depth measurement and having a periapical radiogra-
phy of the suspected tooth are of utmost importance in order to diagnose correctly the
lesion [8]. Bacteria, dental trauma, teeth preparation under no irrigation, incorrect dental
restorations, irritative materials, and malocclusion may lead to the inflammation of the
pulp [31]. Untreated it can lead to pulp necrosis and to the inflammatory response of the
periodontal ligament at the apical foramen or opening of accessory canals [1,31]. Through
the apical foramen, dentinal tubules, lateral and accessory canals that communicate to the
periodontium, inflammatory byproducts of pulpal origin may reach to the periodontal
tissue and provoke an inflammatory response [1].

As for periodontal disease leading to the infection of the endodontic system, it occurs
indirectly, when gingival recession is present [1]. If exposed cementum does not protect the
accessory canals, they become a way for pathogens from the oral cavity to penetrate the
pulp, resulting in chronic pulpitis and necrosis [1]. Usually, when pulp or periodontium is
affected and the second infection of the other one has just begun, the primary disease is the
first to be treated [1,4,5]. In the case that the secondary infections is established and chronic,
both endodontic and periodontal treatment is mandatory [7]. Routinely, the root canal
treatment is performed first, then the periodontal therapy. [5,7]. The periodontium is likely
to heal completely after a successful root canal treatment [7]. An unfavorable outcome
was noticed in a study where endodontic-periodontal lesions were treated without using
an accompanying regenerative procedure, with a score of success ranging from 27% to
37% [32]. In addition to the endodontic and periodontal treatment, regenerative procedures
are also needed for the regeneration of the damaged tissue [8].

Platelet-rich fibrin is an innovative material that can be used in regenerative therapy to
stimulate healing in bone and soft tissue [9,10]. It is a fibrin matrix which contains platelets,
leukocytes, cytokines, circulating stem cells [11], and macrophages [12]. The most impor-
tant growth factors found in PRF [12–14] are: platelet derived growth factors (PDGFs),
transforming growth factor-1 (TGF-β1), Insulin-like growth factors (IGFs), vascular en-
dothelial growth factor (VEGF). As the resorption of the fibrin matrix goes, growth factors
are released progressively over a period of time, leading to favorable healing course [33].
The beneficial impact of PRF on bone healing can be explained by its components action.
Macrophages stimulate the osteogenesis and support the bone formation process [34–37].
After the activation of platelets and leukocytes, cytokines are released which stimulate bone
healing [13]. TGF-β1 stimulates the synthesis of collagen, one of the components of the
bone and fibronectin, which is responsible for the adhesion and migration of the cells and
also promotes the osteogenic differentiation [38,39]. VEGF has an angiogenic effect [40].
PDGFs and IGF-I have a proliferative and differentiating effect on the osteoblasts [41,42].

There are a series of patients related factors that may affect PRF’s characteristics:
age, systemic diseases (diabetes, thrombocytopenia), diet, environmental changes, ethnic
differences, the immune system and the genetics [43]. In one study conducted by Yajamanya
and coworkers [44], it was concluded that the fibrous proteins found in PRF modified
with age, with a reduction in the number of platelets and leukocytes. In the studies
included, all the patients were reported as systemically healthy, and this factor might not
interfere with the results. The use of PRF as a material for the regenerative periodontal
therapy of endodontic-periodontal lesions showed good results in all the cases which
lead to reductions in the probing depths. So far, there is not a gold standard procedure
in the treatment of endodontic-periodontal lesions. Other therapies that may be taken
into account are open flap debridement (OFD) alone, OFD in combination with enamel
matrix derivate, OFD in combination with enamel matrix derivate, synthetic bone, OFD
in combination with synthetic bone or OFD in combination with PRF and synthetic bone.
Oktawati and collaborators have mentioned in their systematic review that root canal
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treatment in combination with synthetic bone was a widely used approach [45]. The use
of PRF in other regenerative techniques showed promising and valid results as reported
by Mancini and Tarallo [36,37]. Mancini et al. showed a statistically significant result
comparing coronally advanced flap alone (CAF) with CAF + PRF, in terms of recession
reduction and gingival thickness. Tarallo et al. investigate the use of PRF in furcation
defects showing statistically significant data for PD and CAL.

Our review had several limitations. One of them would be the limited number
patients with endodontic-periodontal lesions treated using PRF in the protocol scheme.
Also, there was a short follow-up of one year after the periodontal regenerative therapy.
Another drawback was that the preparation of PRF procedure that was not the same in the
studies included. Moreover, other limitations are the heterogeneity of the data collected,
poor quality of the studies included (e.g., case reports) and the missing of a recognized
guidelines and clinical protocols for the treatment of endodontic-periodontal lesions with
PRF. Another aspect that needs to be considered is the anatomical variable that in this
review was assessed. The anatomical structure of molars and premolars is different to the
single rooted teeth and thus the regenerative procedure might be less reliable [46].

The systematic search through four databases and precise data extraction represents
strengths of our paper. Another strength of our research is represented by the diagnosis of
endodontic-periodontal lesions and the benefits and the limitations of using PRF. Moreover,
it is the first study that collects and describes data regarding the use of PRF in endodontic
and periodontal lesions. Nevertheless, the absence of randomized clinical trials in which
PRF was used, makes these data a preliminary result from the literature.

5. Conclusions

Platelet-rich fibrin, used alone, showed improvements of endodontic-periodontal
lesions in a low number of patients. While platelet-rich fibrin may be beneficial, further
research is needed.
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