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ABSTRACT

Objective: The aim of the present study is to evaluate the use of autogenous particulated dentin mixed with platelet rich fibrin
in surgically removed lower third molar socket. Materials and Methods: Sixteen patients (7 male and 9 female) were enrolled in
the study. Their age ranged from 20 to 37 years. Patients were randomly divided into 2 groups. Group I, PD/PRF mix was grafted
into the extraction socket. Group II, extraction socket was left without grafting. The CD, CAL and WAG of lower second molar
were measured at 2, 4, 8 and 12weekes after surgery. MBL at the distal surface of lower second molar was evaluated at 1 and
6months after surgery. BD was measured at 6 month after surgery. Results: The PD/PRF mix group showed significant reduction of
CD at the distal of lower second molar than the no grafted group. The PD/PRF mix group showed significant reduction of CAL at
the distal of lower second molar than the no grafted group. The PD/PRF mix group showed significant less reduction of WAG at the
distal of lower second molar than the no grafted group. The PD/PRF mix group showed significant less amount of MBL loss at the
distal of lower second molar than the no grafted group. There was a significant increase of BD at the distal of lower second molar
at 6 month in PD/PRF mix group than the no grafted group. Conclusion: Autogenous particulate dentin and platelet rich fibrin mix
provided promising clinical outcomes and considered an ideal bioactive graft material for hard tissue regeneration. Autogenous
particulate dentin and platelet rich fibrin mix assist healing and counteract pronounced resorption of alveolar process at the distal

surface of second molar with preservation of the periodontium.
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INTRODUCTION This bony defect lead to formation of periodontal

Surcical | of the i 1 3 pocket, accumulation of the food, bad odor and pain
wreical removal of the Impacted fower distal to the lower 2 molar @. Several methods

molars is one of the most common procedures in have been used to overcome the problem of pocket

the oral surgery”. This may induce significant
dimensional changes of the alveolar bone and

produce large bony defect distal to lower 2™ molar.

formation at the distal of lower 2™ molar such as
modification of flap design and some new surgical
techniques as orthodontic-assisted extraction of
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impacted third molars, pericoronal ostectomy and
grafting ¢,

Fresh autogenous bone graft is still considered
the gold standard since it exhibits bioactive cell in-
structive matrix properties and is non-immunogenic
and non — pathogenic in spite of the need for har-
vesting bone and possible morbidity resulting from
it. Due to the drawback of autogenous grafting, al-
logeneic bone and synthetic mineral materials are

used nowadays for grafting in jaw bony defect %,

It has been reported that extracted teeth from
patients that undergo a process of cleaning,
grinding, demineralization and sterilization is a very
effective graft to fill alveolar bone defects of same
patient. In a recent study, the dentin particles were
immediately filled into the alveolar socket after the
extraction; soft tissue closure was performed with a
free gingival graft of the palate. Four months later,
implant was placed in the augmented area, which
osseointegrated successfully and could be restored
prosthodontically @19,

Due to the hard nature of particulated dentine, it
is thought that platelet rich fibrin may play a crucial
role in making the graft pasty. Platelet rich fibrin
has an important role in periodontal regeneration as
they are reservoirs of growth factors and cytokines
which are the key factors for regeneration of the
In this

study, it was assumed that placement of autogenous

bone and maturation of the soft tissue ‘.

particulated dentin and PRF mix in extraction
socket of lower 3™ molars might improve healing
and prevent periodontal pocketing distal to lower

2 molar.

AJ.D.S. Vol.24, No. 1

MATERIALS AND METHODS

Sixteen patients (7 male and 9 female) were en-
rolled in the study. Their age ranged from 20 to 37
years. Inclusion criteria: Partially impacted mandib-
ular 3™ molar, age ranges between 18-40 years, and
the presence of adjacent lower second molar tooth.

Exclusion criteria: Uncontrolled diabetic patient,
patient having bleeding disorders, presence of
active infection at the site of surgery, presence of
any pathologic lesion at the site of surgery, patients
with history of radiotherapy or chemotherapy.

Patients were randomly divided into 2 groups.
Group I, PD/PRF mix was grafted into the extraction
socket. Group II, extraction socket was left without
grafting. The CD, CAL and WAG of lower second
molar were measured at 2, 4, 8 and 12weekes after
surgery. MBL at the distal surface of lower second
molar was evaluated at 1 and 6months after surgery.
BD was measured at 6 month after surgery, Fig (1).

RESULTS

The PD/PRF mix group showed significant
reduction of CD at the distal of lower second molar
than the no grafted group. The PD/PRF mix group
showed significant reduction of CAL at the distal
of lower second molar than the no grafted group.
The PD/PRF mix group showed significant less
reduction of WAG at the distal of lower second
molar than the no grafted group. The PD/PRF mix
group showed significant less amount of MBL loss
at the distal of lower second molar than the no
grafted group. There was a significant increase of
BD at the distal of lower second molar at 6 month in
PD/PRF mix group than the no grafted group.
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FIG (1) a; Pre-operative marginal bone measurement, b; Socket immediately after extraction, ¢; Blood sample after centrifugation
for 10 minutes, d; PRF membrane , e; APD ready for grafting, f; APD and PRF mix placed in extracted socket, g; sutured
wound, h; postoperative measurement of crevicular depth with periodontal probe, i; Measurement of MBL one month after
surgery, j; Measurement of MBL 6 month after surgery, k; Measurement of BD immediately after surgery, I; Measurement
of BD 6 month after surgery.

TABLE (1): Comparison between the two studied groups according to mean Crevicular depth, Clinical at-
tachment level (mm), Width of attached gingiva (mm), Marginal bone loss (mm), and Bone density.

Group 1

Group 11

Mean +SD Mean +SD P
Crevicular depth
Before 7.56 1.07 7.13 0.83 0.701
2 Weekes 7.31 0.78 7.25 0.65 0.399
4 Weekes 7.25 0.65 7.31 0.65 0.851
8 Weekes 6.75 0.65 7.56 0.56 0.001"
12 Weekes 6.15 0.75 7.75 0.65 <0.001"
Clinical attachment level
(mm)
Before 544 0.90 6.13 0.83 0.136
2 Weekes 544 0.90 6.25 0.65 0.059
4 Weekes 5.13 0.83 6.31 0.65 0.007"
8 Weekes 4.69 0.75 6.56 0.56 <0.001"
12 Weekes 4.0 0.46 6.75 0.65 <0.001"
Width of attached gingiva
(mm)
Before 4.44 0.90 4.13 0.86 0.277
2 Weekes 4.44 0.90 4.0 0.53 0.263
4 Weekes 4.23 0.83 3.94 0.83 1.000
8 Weekes 421 0.59 3.50 0.60 0.008"
12 Weekes 4.11 0.53 3.31 0.46 0.006"
Marginal bone loss (mm)
Before 27.10 0.64 27.30 0.64 0.543
1 month 26.43 0.64 25.75 0.72 0.067
6 months 26.31 0.55 24.98 0.74 0.012"
Bone density
Immediate 182.14 47.09 139.29 45.67 0.110
6 months 224.14 47.69 178.43 37.26 0.008"

p: p value for comparing between the two studied groups *: Statistically significant at p < 0.05
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DISCUSSION

There is a consensus that PRF significantly
reduced postoperative pain, trismus, swelling and
dry socket after mandibular third molar extraction.
In spite of the great advantages of PRF in healing
process, PRF single use seems to have no beneficial
role in bone healing and have no effect on the
periodontal status of the lower second molars
after extraction of the mandibular third molars.
The findings of Zahid and Nadershah ¥ study
demonstrated that A-PRF successfully act as a
potential biomaterial for lessening the severity of
pain and swelling after third molar surgery. They
concluded that long-term trials with a larger sample
size and more methodically sound assessment tools
are needed to obtain more meaningful results on
periodontal regeneration. Xiang et al ' confirmed
the beneficial effect of PRF in relieving pain and
swelling and reducing the incidence of alveolar
osteitis after the extraction of an impacted lower
third molar. However, they found no difference
with respect to trismus, osteoblastic activity, and
soft tissue healing. Girish Rao et al !” found a
definite improvement in the regeneration of bone
after third molar surgery in cases treated with PRF
as compared to the control group postoperatively.
The enhanced bone density increase is because of
the three most important growth factors from the
PRF are PDGF, insulin-like growth factor-1, and
transforming growth factor-p (TGF-f3). Varghese
et al ™ investigated the potential of platelet-rich
fibrin (PRF) for osseous regeneration and soft
tissue healing in mandibular third molar impaction
sockets. They concluded that there was evidence for
better osseous regeneration and soft tissue healing
in response to PRF.

In the current study, we have used a mix of
two autologous biomaterials: particulate dentin
and PRF. Particulate dentin was mixed with PRF
membrane for two reasons; the first is to give the
particulate dentin a pasty homogenous consistency
to facilitate graft manipulation and the second is to
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benefit of the great regenerative potential of both
PD and PRF. Particulate dentin was prepared from
the freshly extracted lower third molar tooth with
the use of Smart Dentin Grinder. Smart Dentin
preparation of autogenous

particulate dentin graft in as little as 15 min during a

Grinder facilitates

single surgical session '?- The ability of particulate
dentin to promote bone formation in the lower third
molar sockets can be explained by its common
embryological origin and similar composition. PRF
is the second generation of platelet concentrate
obtained by a simple protocol of centrifugation
(3000 rpm during 10 min) without additives. This
straightforward and inexpensive technology has
shown to be able to enhance the healing process and
to promote tissue regeneration due to the presence
of platelets and leukocytes which release growth
factors and cytokines involved in the healing
process 19,

The incorporation of small PRF pieces in the
particulate dentin to reduce the amount of particulate
graft seems to maximize the regenerative process.
The slow release of growth factors from PRF and
their fibrin mesh gives an excellent scaffold for the
migration of stem cells and osteogenic cells, possibly
improving the angiogenesis and the new bone
formation. The 1:1 ratio of dentin and PRF in the
particulate dentin produces a unique tridimensional
distribution, generating spaces between the dentin
particles so that the angiogenesis and cell migration
can be facilitated ©”. It was found that using a
mixture of autogenous particulate dentin and PRF
for grafting of extraction sockets, provides effective
socket preservation, additionally sufficient and
qualified new bone formation in the grafted sites V.

Results of the present study indicated that the
particulate dentin and platelet rich fibrin PD/PRF
mix group have significant improvement of the
periodontal status at the distal of lower second molars
after extraction of impacted lower third molars than
do the no grafted group. The preoperative mean
crevicular depth CD in PD/PRF mix group was 7.56
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mm, while at 8 and 12 weeks postoperatively, the
mean crevicular depth was reduced significantly
to 6.75 mm and 6.15 mm respectively. Slight but
significant increase of the mean CD was seen in no
grafted group at 12 week postoperatively.

The preoperative mean clinical attachment level
CAL in PD/PRF mix group was 5.44 mm, while at
8 and 12 weeks postoperatively, the mean CAL was
reduced significantly to 4.69mm and 4.0mm respec-
tively. The reduction in CAL mean value means at-
tachment level gain. Slight but significant increase
of the mean CAL was seen in no grafted group at
12 week postoperatively. The increase in CAL mean
value means that there is a loss in the attachment
level. The preoperative mean width of attached gin-
giva WAG in PD/PRF mix group was 4.44 mm, by
the 12th week it became 4.11 mm. while in no graft-
ed group it was 4.13 mm before surgery and became
3.31 mm at the 12th week. The PD/PRF mix group
showed significant lesser reduction in the mean
WAG than the no grafted group.

The improvement of the periodontal status at
the distal of lower second molars after extraction
of impacted lower third molars in grafted group
could be attributed to the viability of PD/PRF
mix and its regenerative ability. The PD promotes
bone formation due to its common embryological
origin and similar composition @”. PRF is able to
enhance the healing process and to promote tissue
regeneration due to the action of growth factors and
cytokines involved in the healing process .

Results of the present study is in accordance
with that of many investigators **2® who found
that grafting the distal to mandibular second molars
resulted in a significant reduction in the probing
pocket depth and clinical attachment level gain and
in disagreement with Tabrizi et al ®” and Zahid and
Nadershah @ who found no difference in PD and
CAL between the grafted and no grafted groups.

The marginal bone level MBL was significantly
reduced in both groups. However, the PD/PRF mix
group significantly has less amount of MBL reduc-
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tion than do the no grafted group. This is because
the particulate dentin improves bone remodeling
capabilities, providing a physical matrix for the
deposition of new bone and thereby preserves the
height of bone crests' *?. The slow release of growth
factors from PRF and their fibrin mesh gives an ex-
cellent scaffold for the migration of stem cells and
osteogenic cells, possibly improving the angiogen-
esis and the new bone formation 9.

The grafted PD/PRF mix was followed by radio-
graphic observations. The biomaterial was readily
identifiable on X-ray, being much denser than the
adjacent bone 2'. Radiographic evaluation showed
noticeable enhancement of radiopacity on the graft-
ed socket by the autogenous PD/PRF. Regarding the
density measurements, the bone density mean value
was increased in both groups at 6month; however,
this increase was nonsignificant. The mean of the
PD/PRF mix group remained, significantly, higher
than that of the no grafted group after 6 months.

CONCLUSION

Autogenous particulate dentin and platelet rich
fibrin mix provided promising clinical outcomes
and considered an ideal bioactive graft material for
hard tissue regeneration. Autogenous particulate
dentin and platelet rich fibrin mix assist healing
and counteract pronounced resorption of alveolar
process at the distal surface of second molar with
preservation of the periodontium.
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