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Abstract
BACKGROUND
There are some challenges concerning immediate implant placement in the molar
region. Platelet-rich fibrin (PRF), an autologous biomaterial, has been used
widely for periodontal intra-bony defects, sinus augmentation, socket
preservation, and gingival recession. However, the literature remains scarce for
reports on immediate implants with PRF, particularly in the case of fresh molar
extraction socket.

CASE SUMMARY
The patient was a 43-year-old woman with maxillary molar vertical crown-root
fracture. She underwent flapless immediate implant placement into the fresh
molar socket with PRF. At the follow-up visit 15 d post procedure, the
vascularization of soft tissue was visible. There was no swelling or pain after the
surgery. Six months postoperatively, the regeneration of bone and soft tissues
was visible. Subsequently, the definitive restoration was placed. The patient was
satisfied with the aesthetic outcomes.

CONCLUSION
The flapless immediate implant placement into the fresh molar socket with PRF is
a feasible procedure. This case report demonstrates that PRF promotes bone and
soft tissue regeneration apart from having an enhanced anti-inflammatory ability.
Furthermore, the procedure involves a minimally invasive technique, thus
reducing the surgical complexity.
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Core tip: The advantages of flapless immediate molar implant placement with platelet-
rich fibrin included: (A) Promotion of bone and soft tissue regeneration; (B)
Enhancement of the anti-inflammatory ability; (C) Minimally invasive procedure; and
(D) Low surgical complexity.
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INTRODUCTION
Immediate implant placement into fresh extraction is gaining popularity because of
several advantages. Apart from involving fewer clinical procedures compared to
conventional methods, this new technique also facilitates the maintenance of bone
architecture.  Many  studies  showed  that  the  survival  rate  of  the  immediate
implantation is comparable to that of the healed implantation[1-3]. The great mass of
literature  on  immediate  implant  placement  focused  on  the  aesthetic  zone  and
premolar region[4-6]. Published evidence on the molar region remains scarce. From the
available  literature,  there  are  some  challenges  concerning  immediate  implant
placement in the molar region. One of them is that the bulky molar root often leads to
insufficient bone quantity in the fresh extraction socket. To overcome this, guided
bone  regeneration  (GBR)  is  often  performed  to  augment  the  bone  around  the
implant[7,8]. However, if exposure of surgical site or infection occurs, it may seriously
affect  the  process  of  bone augmentation,  possibly  leading to  implant  failure[9-11].
Another main challenge may arise when the defect of gingival tissues around the
extraction socket leads to unfavorable primary closure. As a result, the buccal tissue
needs to be periosteal-released in order to close the socket. This might come at the cost
of compromising the blood supply and decreasing the attached gingival. In view of
this, connective tissue graft has been devised as an alternative approach to correct the
soft tissue deficiency with a donor site[12,13].

Platelet-rich fibrin (PRF), a second-generation platelet concentrate, is an autologous
fibrin matrix. PRF contains platelets, growth factors, and leukocytes. Studies reported
that  PRF  could  provide  a  sustained  release  of  the  growth  factors  for  tissue
regeneration from 7 up to 28 d[14,15]. Furthermore, as an autologous biomaterial, PRF is
able  to  facilitate  cell  proliferation,  cell  migration,  angiogenesis,  and  infection
prevention[16,17]. Thus, PRF has been widely used in periodontal intra-bony defects[18],
sinus augmentation[19], socket preservation[20], and gingival recession[21]. However, very
few cases about immediate implants with PRF have been reported, particularly in
fresh molar extraction socket.

This case report describes immediate implant placement in fresh molar extraction
socket,  together  with  the  use  of  PRF  for  bone  regeneration  and  the  soft  tissue
augmentation around the implant. GBR with PRF was performed to ensure sufficient
bone tissues as support structure around the implant.

CASE PRESENTATION

Chief complaints
A 43-year-old  female  patient  who  was  a  non-smoker  presented  complaining  of
mobility of tooth #26.

History of present illness
Clinical examination revealed that tooth #26 contained resin filling. It also presented
as a vertical crown-root fracture, with no swelling but pain and difficulty in eating
recorded (Figure 1A).

History of Past illness
There was no significant systemic complaint. The family history was unremarkable.

Imaging examinations
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Figure 1

Figure 1  Preoperative intraoral condition and cone-beam computed tomography. A: Tooth #26 presented with resin filling and vertical crown-root fracture; B:
Cone-beam computed tomography revealed a fracture line from the occlusal surface to the end of the palatal root and the available bone height was 4 mm; C: Flow
chart timeline of the treatment plan.

Cone-beam computed tomography revealed a fracture line that extended from the
occlusal surface to the end of the palatal root. The available bone height was 4 mm
(Figure 1B). Clinical examination revealed that tooth #26 contained resin filling. She
was diagnosed as having vertical crown-root fracture of tooth #26 (Figure 1A and B).

FINAL DIAGNOSIS
Vertical crown-root fracture of tooth #26.

TREATMENT
Based on the findings, immediate implant placement on tooth #26 combined with
maxillary  sinus  floor  augmentation  was  planned  to  resolve  her  complaint.  The
treatment plan was discussed with the patient, and based on the patient’s condition,
the according treatment plan was drawn up as shown in Figure 1C. Pre-operatively,
the patient rinsed her mouth with 0.12% chlorhexidine solution for 3 min every time,
for a total of three times. Local anesthesia was administered. The molar tooth was
removed using a minimally invasive flapless technique to preserve the socket walls
(Figure 2A). Then, the socket was thoroughly debrided and irrigated. As the residual
bone height was 6 mm, maxillary sinus floor augmentation was performed. After that,
an implant (SLA, Straumann, Switzerland, 4.8 mm × 10 mm, soft level implant) was
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placed into the fresh socket and good primary implant stability was achieved (Figure
2B).  In  the  four-wall  bony  defect,  the  healing  abutment  was  screwed.  PRF  was
prepared as described in a previously published study[22]. The bio-oss collagen with
PRF was placed into the space between the implant and the socket walls (Figure 2C).
Subsequently, the wound was covered with a PRF membrane. Sutures were put on
loosely to allow the regeneration of soft tissue (Figure 2D and E). Postoperatively, 500
mg of azithromycin was prescribed (twice daily for 5 d). The patient was instructed to
avoid chewing in the surgical area and to continue the mouthwash with chlorhexidine
0.12% for 10 d. Sutures were removed after 10 d.

OUTCOME AND FOLLOW UP
At the follow-up visit 15 d later, the vascularization of soft tissue was visible (Figure
3). There was no swelling or pain after the surgery. Six months postoperatively, the
regeneration of bone tissue and soft tissue was visible under a periapical standard
radiograph that  was taken by a  parallel  technique (Figure  4).  Subsequently,  the
second  stage  surgery  was  performed.  The  implant  was  exposed  by  minimally
invasive incision. Healing abutment was replaced. The impression was carried out.
The definitive restoration was placed after 2 wk (Figure 5). The patient was satisfied
with the aesthetic outcomes.

DISCUSSION
With the advancement in implantology, immediate dental implant placement into
fresh  molar  extraction  socket  has  been  presented  as  an  alternative  treatment  to
delayed placement. The survival rate of immediate molar implant placement was
found to be the same as that of the delayed placement[23]. Nevertheless, the uptake of
immediate implant placement in the molar socket has been hampered by several
conditions that may affect the clinical outcomes, one of which is the implant stability.
For  immediate  molar  implant  placement  procedure,  the  primary stability  of  the
implant is vital for implant success. Skillful preservation of the septal bone is a crucial
step towards the  success  of  the  procedure.  In  order  to  obtain adequate  primary
stability of the implant, the molar tooth should be atraumatically extracted while
preserving as much of the septal bone as possible. For this patient, the molar tooth
was removed using a minimally invasive technique. The septal bone was completely
preserved. As a result, the implant was successfully placed in the septal bone with
good primary stability.

Furthermore, by applying the flapless procedure, there was less crestal bone loss
compared to the flap procedure. A flapless procedure causes very minimal disruption
to the periosteum; thus, it is able to maintain the periosteal blood supply to the buccal
plate[23]. Many previous studies have reported that immediate implant placement with
GBR could counteract the bone absorption after the tooth extraction[24,25]. As presented
in a systematic review, an immediate implant with bone substitute material  was
shown to be beneficial towards the prevention of alveolar resorption and maintenance
of soft tissue stability[26]. Recently, a study by Mudalal et al[27] showed that PRF was a
biocompatible autograft material and that it had an outstanding ability of enhancing
bone  regeneration  in  immediate  implant  placement  procedure.  PRF  is  a  fibrin
membrane with abundant growth factors.  These growth factors are important to
promote the regeneration of bone tissue. For this patient, we were able to minimize
the surgical trauma and preserve the blood supply by using the flapless procedure.
The bio-oss collagen with PRF was placed into the space between the implant and the
socket walls to promote the regeneration of bone tissues. After the procedure, no pain
or swelling was experienced by the patient. During the 6-mo follow-up, new bones
were visible on a periapical standard radiograph.

In most molar tooth extraction cases,  the primary closure could be difficult  to
obtain due to the bulky root of the molar tooth. However, the primary closure was
critical to ensure the success of the GBR procedure. Garcia et al[28] reported that GBR
procedures  that  were  done  without  membrane  exposure  could  yield  more
regenerated  bone  compared  to  those  done  with  membrane  exposure.  The  flap
procedure with relaxation incision is commonly used in the management of soft tissue
to obtain primary closure. However, this procedure could disrupt the blood supply,
leading to postoperative swelling and pain. In addition, this procedure has a higher
complexity as it involves the use of connective tissue free flap, thus requiring a donor
site. Several studies have shown that PRF played a significant role in promoting early
wound healing besides enhancing anti-inflammatory ability[29]. In the present case,
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Figure 2

Figure 2  The surgical procedure. A: The tooth #26 was extracted atraumatically; B: The implant was placed. The bone defect was visible around the implant; C: The
bio-oss collagen with platelet rich fibrin (PRF) was placed into the space between the implant and the socket walls; D and E: The wound was covered with PRF
membrane without tight suture to regenerate soft tissue.

PRF membrane was covered on the wound without primary closure. The porous
membrane structure of PRF allowed the discharge of the exudates. In other words, the
PRF membrane was able to promote the regeneration of the soft tissue via the release
of  growth  factors,  on  top  of  serving  as  a  substitute  barrier  membrane  to  the
absorbable membrane. By 15 d after the procedure, the vascularization of soft tissue
was  clearly  visible  at  the  follow-up  visit.  The  regeneration  of  bone  tissue  was
sufficient. Furthermore, there was no postoperative swelling or pain.

In this case, the minimal invasive extraction was performed to preserve as much of
the septal bone as possible. As a result, good primary stability of the implant was
achieved. The bone substitute materials with PRF were filled in the bone defects. By
using a flapless procedure, there was minimal disruption of the periosteum and good
preservation of the periosteal blood supply for bone regeneration. PRF was used as a
membrane to primary closure. It was able to reduce post-surgical swelling, pain, and
infection. Furthermore, keratinized gingiva was produced due to the release of the
growth factors from PRF. In short, the immediate implant placement into the fresh
molar socket with PRF is a feasible procedure.
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Figure 3

Figure 3  Intraoral condition at 15-d follow-up visit: The vascularization of soft tissue is visible.

Figure 4

Figure 4  Postoperative periapical standard radiograph in which the regeneration of bone tissue and soft tissue is visible.

Figure 5

Figure 5  The definitive restoration. A: Occlusal view; B: Buccal view.
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