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into extraction sites with periapical infection in the esthetic zone: A 
case report and review of literature
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Abstract
BACKGROUND 
In this case, platelet-rich fibrin (PRF) was added to guided tissue regeneration as a 
biomaterial in proper order for immediate planting in aesthetic area with 
periapical infection.

CASE SUMMARY 
With the history of endodontic failure in maxillary central incisor, a 34-year-old 
female patient required the extraction of maxillary anterior residual root and 
immediate implantation. Cone beam computed tomography and clinical 
observation were used to assess the regeneration of soft and bone tissue. Before 
operation, cone beam computed tomography showed the anterior residual root 
had serious periapical periodontitis with insufficient labial bone in the aesthetic 
zone. The patient underwent immediate implant placement and reconstruction of 
the bone substitution by modified guided bone regeneration. The barrier was a 
three-layer structure of PRF-collagen membrane-PRF that covered the mixture of 
PRF and Bio-Oss to promote both osteogenesis and soft tissue healing. At 6 mo 
postoperatively, the definitive crown was placed after accomplished finial 
impression. One-year follow-up showed a satisfactory aesthetic effect with no 
obvious absorption of the labial bone and soft tissue.

CONCLUSION 
The use of PRF in combination with guided bone regeneration can serve as a 
reliable and simple adjuvant for immediate implanting in infected socket and 
result in a stable osteogenic effect with good aesthetic outcome.

Key Words: Immediate implant; Platelet rich-fibrin; Periapical infection; Esthetic zone; 
Guided bone regeneration; Case report
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Core Tip: In spite of the high-risk of immediate implantation in infected areas, there is a 
unique advantage. In this case report, the process of tooth extraction, implant 
placement and platelet-rich fibrin have been combined in one appointment, which 
significantly shortened the course of treatment the patient required. Furthermore, the 
existence of the platelet-rich fibrin was adopted to alleviate the inflammatory reaction 
and promote tissue recovery.

Citation: Fang J, Xin XR, Li W, Wang HC, Lv HX, Zhou YM. Immediate implant placement in 
combination with platelet rich-fibrin into extraction sites with periapical infection in the esthetic 
zone: A case report and review of literature. World J Clin Cases 2021; 9(4): 960-969
URL: https://www.wjgnet.com/2307-8960/full/v9/i4/960.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i4.960

INTRODUCTION
The predictability of immediate implant placements of anterior teeth has been 
significantly demonstrated. Immediate implants of single tooth usually result in 
preserving soft and hard tissue as well as shortening course of treatment and 
satisfying esthetics[1,2]. Recently, there is some controversy regarding placement of an 
immediate implant into extraction sites with periapical infection[3]. Traditionally, the 
lesion of periapical inflammation was forbidden to be replaced directly with 
intraosseous implants because of the increasing failure risk of osseointegration[4]. One 
of the main causes of implant failure is the contamination with bacteria during the 
initial healing period[5]. Research has shown that the failure rates of implants were 
significantly increased after immediate implanting with chronic periapical disease[6].

A further cause for concern, immediate implantation is often accompanied by tissue 
defects. Bone grafts and barrier membranes are usually necessary to correct the bone 
and soft defects surrounding the implants. In the immediate implant in aesthetic area, 
enough labial bone and soft tissue are the key factor to achieve stable and satisfactory 
results[2]. Moreover, one of the main challenges confronting the surgery of immediate 
implantation is wound closure with inadequate soft tissue, which may greatly affected 
the implants’ aesthetics of gingival formation in the aesthetic area[7]. Therefore, 
appropriate protocols in clinic are necessary to use for immediate implant placement 
at periapical infected sites.

Platelet-rich fibrin (PRF), a second-generation platelet concentrate, has played an 
important role in tissue regeneration. PRF is prepared from the patient’s own blood, 
which could reduce or eliminating the possible adverse reactions[8]. The three-
dimensional mesh architecture of PRF could release the growth factors slowly and 
accelerate the healing of both soft and hard tissues[8,9]. The application of PRF could not 
only benefit the construction of osteogenic environment but also repair the 
regeneration of soft tissue in the treatment of immediate implant placement[10,11]. In 
addition, various kinds of leukocytes in PRF (especially granulocytes and 
lymphocytes) also present a noticeable impact on antimicrobial and immuno-
modulatory effects, which could reduce the inflammatory response of wound healing 
and prevent the infected risk of chronic periodontitis[12-15].

In this case report, we demonstrate the clinical effectiveness of PRF for multiple 
procedures in immediate implantation with periapical infection in esthetic zone. The 
labial bone mass of patient’s anterior maxilla was defected, caused by chronic 
periapical periodontitis. The high aesthetic requirement and urgency time increased 
the difficulty of implant treatment. Immediate implantation in combination with PRF 
was adopted to alleviate the inflammatory reaction and promote the tissue recovery. 
During the surgery, PRF was added in proper sequence as an important biomaterial 
for both bone and soft tissue regeneration.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i4/960.htm
https://dx.doi.org/10.12998/wjcc.v9.i4.960
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CASE PRESENTATION
Chief complaints
A 34-year-old, healthy female patient was consulted at the Department of Dental 
Implantology with the residual root of the right maxillary central incisor.

History of present illness
The patient suffered from the fracture in endodontic failure of the right maxillary 
central incisor (No. 11). The crown of right lateral incisor was fell off after root canal 
therapy.

History of past illness
The patient has no significant systemic complaint and medical history.

Personal and family history
The patient has no personal and family history.

Physical examination
The physical examination was normal.

Laboratory examinations
The hematology test was normal.

Imaging examinations
Cone beam computed tomography (CBCT) demonstrated that the root tip of No. 11 
was filled with a low-density shadow, and the labial bone plate was deficient 
(Figure 1A). There was severe labial bone loss with a mean bone weight less than 3.5 
mm (Figure 1B).

FINAL DIAGNOSIS
The right maxillary central incisor was root fracture with chronic inflammation. The 
keratinized gingival width of No. 11 was adequate. The patient’s gingival biotype was 
thick- and fan-shaped (Figure 1C).

TREATMENT
All relevant aspects of the operative risk and complications were communicated with 
the patient and a prophylactic dose of 1 g amoxicillin was taken orally before the 
surgery. After local anesthesia by Articaine Hydrochloride, minimally invasive 
extraction was used to replace the residual root of No. 11 (Figure 2A). The full 
thickness flap was elevated and the granulation tissue in the alveolar socket was 
debrided clearly. Severe loss of buccal bone was observed after proper irrigation 
(Figure 2B). A bone level implant (3.3 mm × 12 mm, SLA®, Straumann AG, Basel, 
Switzerland) was installed in the alveolar socket, following a healing screw placement 
(Figure 2C and D). Before the operation, PRF was extracted from whole blood and 
immediately centrifuged at the speed of 3000 rpm for 10 min (Figure 3A). One of the 
PRF clots was separated from the red blood clot and mixed with 0.25 g spongious bone 
substitute (Bio-Oss®, Geistlich AG, Wolhusen, Switzerland). The other PRFs were 
gently pressed into membranes using sterile gauze. The mixture was filled into the 
marginal gap between the buccal plate and implant. One piece of PRF membranes was 
used as barrier (Figure 3B and C) on the mixture. Then, a bioabsorbable collagen 
membrane (Bio-Gide®, Geistlich AG, Wolhusen, Switzerland) (Figure 3D) was covered 
on them with another piece of PRF membrane overlap on the top (Figure 3E). Tension-
free suture was performed in the operative area (Figure 3F). Antibiotic prophylaxis of 
postoperative protocol was received for 3 d, rinsing with 0.12% chlorhexidine solution 
for 7 d.
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Figure 1 Clinical and radiograph examination before surgery. A: Intraoral photograph before operation; B: Coronal plane of cone beam computed 
tomography before operation; C: Sagittal plane of cone beam computed tomography before operation; D: Flow chart timeline of the treatment plan.

Figure 2 Surgical procedures of immediate implantation. A: Remove residual root and granulation tissue, then rinse the extraction socket with normal 
saline; B: Imperfect thin buccal plate with dehiscence can be observed; C: The implant was immediately implanted; D: Cover screw was placed.

OUTCOME AND FOLLOW-UP
There were no complications during the postsurgical healing period. The 6-mo follow-
up showed well-rounded shape of gingiva (Figure 4A). CBCT scanning revealed that 
the incremental thickness of labial bone was more than 2 mm (Figure 4B). Two-stage 
operation was taken to replace the cover screw by healing abutment. Because the 
restored crown fell off 2 wk ago, No. 21 had to be restored simultaneously with the 
implant. After impression (Figure 4C and D), definitive all-ceramic crowns were 
manufactured and restored for both implant and adjacent teeth with patient’s high 
satisfaction (Figure 5A, B and D). Periapical radiograph confirmed that the implant 
was well-integrated while the crowns of the adjacent teeth were good condition 
(Figure 5C). Follow-up after 1 year, the hard and soft tissue was still healthy and stable 
(Figure 6A and B). Moreover, CBCT showed that the labial and palatal side of alveolar 
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Figure 3 Representational images and illustrations describing each step of covering the barrier membrane. A: Platelet-rich fibrin (PRF) clots 
were obtained into the test tube through whole blood centrifuged immediately at 3000 rpm for 10 min; B: PRF clot was mixed with 0.25 g bone substitute (Bio-Oss) 
then placed on the implant and the bone defect; C: A piece of PRF clot was pressed into a membrane by sterile gauze and placed on the surface of Bio-Oss-PRF 
mixture; D: Placement of collagen membrane; E: The other PRF membrane was placed on the surface of the collagen membrane; F: Tension-free suture.

bone around the implant were completely favorable without obvious absorption 
(Figure 6C).

DISCUSSION
Periapical lesion caused by frustrated root canal therapy or root fracture is common 
clinically, which frequently leads to the severe resorption of alveolar bone and to the 
increasing risk of esthetic restoration[5,6]. Recent studies have shown that the survival 
rates of immediate implantation at infected sites is similar as the areas without 
infection[16,17]. However, some research also demonstrated that the contaminated tissue 
of infected alveoli should be removed completely in immediate implantation[18]. There 
was no significant difference in the final success rate between the infected-group and 
the non-infected group, but the bone-to-implant contact and the rate of initial bone 
bonding in infected areas were obviously decreased[19]. Especially in the situation of 
immediate implantation at maxillary anterior region, enough width of labial bone is 
absolutely necessary for the aesthetic requirement[20,21]. The alveolar ridge would be 
atrophic as well as the recession of soft tissue after tooth extraction[22]. This evidence 
suggests that the correct disposal of dentoalveolar infections in the clinic and the exact 
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Figure 4 The impression was finished at 24 wk post-surgery. A: Intraoral photograph; B: Cone beam computed tomography shows the results of bone 
increment; C: Final impression; D: Crowns were simulated in a gypsum model.

Figure 5 Final restoration crown and X-ray examination. A: Cementation of a full-ceramic crown; B: Full formed skeletal arch contour; C: All-ceramic 
crowns of the implant and adjacent teeth well positioned; D: Patient smiling with satisfaction.

option of implanting location along with proper considerations of tissue augmentation 
can greatly increase the successful rates of immediate implant placement in the 
esthetic zone[2,18]. In addition, the effective technique such as guided bone regeneration 
was frequently used in immediate implantation to repair the bone defect and to obtain 
the ideal effects of finial restoration in clinic. In order to maintain the space for bone 
regeneration, enough artificial bone dust should be filled into the defect region. But the 
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Figure 6 Twelve-month follow-up after restoration. A: Stable soft tissue around the implant; B: Maintenance of good arch contour; C: No obvious absorption 
of the labial and palatal bone plates.

lack of cancellous bone with insufficient blood supply and the exposure of collagen 
membrane in guided bone regeneration might directly lead to the ultimate failure of 
osseointegration[23,24]. Thus, the adequate blood supply and soft tissue covering bone 
substitute should be the key factor of immediate implantation, which also directly 
affects the final aesthetic effect.

In recent years, concentrated platelets have been used in wound healing because of 
their high growth factor content[25]. PRF is a typical platelet concentrate consisting of an 
autologous leukocyte-platelet-rich fibrin matrix, which has three-dimensional 
structure filling with cytokines, platelets and stem cells within[26]. These cytokines have 
significant defense capacities against infections. The large amount of white blood cells 
has played an important role in anti-inflammatory and anti-bacterial action during the 
process of immune regulation and angiogenesis[27]. The local and continuous releasing 
growth factors of PRF could stimulate the vascularization of damaged tissues, 
presenting synergetic effects on healing processes[13]. The presence of inflammatory 
retrocontrol cytokines could also participate in the inflammatory regulation on 
implanting sites[28]. In addition, the slow blood activation process of PRF would 
increase the secretion of the inflammatory or cicatricial interleukins at injured site, 
which means that the PRF was an immune node able to stimulate defense 
mechanisms[29]. Clinical studies demonstrate that the PRF could be used in periapical 
surgery[30], chronic periodontitis[31], osseous regeneration after cystic enucleation[32] and 
other surgical applications for infected wound[33] to reduce the inflammation and 
accelerate the tissue regeneration. In addition, the combination of PRF and bone 
substitutes used in immediate implantation presents an excellent promotion of 
osteogenesis and remarkable acceleration of bone healing under inflammatory 
conditions[34]. Compared with the collagen membrane, PRF has better and faster 
healing with fewer postoperative complications for grafting of oral soft tissue 
defects[35,36]. Therefore, in this case, PRF was mixed with the bone substitute to reduce 
the inflammatory response in extraction socket, preventing the interference with bone 
regeneration and accelerating the early bone healing. The mixture of Bio-Oss and PRF 
were filled into the bone defect to repair the hard tissue. The PRF functioned to 
improve the blood circulation and shaping and stimulate the regeneration of bone 
tissues. At the same time, the gradual release of cytokines in PRF played an important 
role in the self-regulation of inflammation and infection, which could reduce the 
inflammatory response, prevent the interference of bone regeneration and accelerate 
early bone healing.
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Furthermore, the innovation approaches of PRF and collagen membranes have been 
used simultaneously as a sandwich-like bio-membrane to improve the regeneration of 
soft tissue. The PRF on the surface of Bio-Oss was designated to facilitate the 
osseointegration and provide the profitable space for cell proliferation and 
migration[37,38]. The PRF placed over the collagen membrane served as a protective 
barrier to promote the remodeling of soft tissue, while minimizing the risk exposure of 
internal membrane and lessening the scar formation of soft tissues[35]. As shown in this 
case, CBCT and clinical assessment have both represented the great osseointegration 
and satisfactory contour of gingival in the aesthetic area. The three-layer membrane 
structure has not only provided a better mechanical property for maintaining stable 
space but also presented good biological functions for accelerating tissue regeneration 
and infection prevention.

CONCLUSION
In spite of the high-risk of the immediate implantation in infected areas, there is also a 
unique advantage. The process of tooth extraction, implant placement and PRF have 
been combined in one appointment, which has significantly shortened the course of 
treatment that patients require. In this case, PRF was used as an important healing 
biomaterial for immediate implantation of anterior teeth with periapical inflammation, 
which is considered a safe, reliable and economical material to improve the efficiency 
of tissue repair. By the simple improvement of traditional guided bone regeneration, 
the bone augmentation, aesthetic effect and psychological effects have been well 
satisfied by clinician and patient. Therefore, immediate implantation in infected 
sockets with PRF is an alternative method to optimize treatment and to improve 
esthetics. It can be recommended for tissue regeneration of inflammatory sites. Despite 
successful results in this case report, more superb surgical skills and longer follow-up 
are still necessary to be confirmed.
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