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ABSTRACT

INTRODUCTION: Reconstruction of bony defects represents a challenging problem for the surgical community. Autologous bone grafting
involves utilizing bone obtained from the same individual receiving the graft. Bone can be harvested from the mandibular symphysis (chin
area). Autologous platelet rich-fibrin (PRF) is considered to be a healing biomaterial, which has been widely used for accelerating soft and
hard tissue regeneration. The use of bone graft in combination with platelet rich-fibrin hélps in rapid bone regeneration when compared to
natural healing.

OBJECTIVES: is to compare the effect of platelet rich-fibrin with and without<autogenous bone graft on bone regeneration following
enucleation of maxillary cysts.

MATERIALS AND METHODS: Twenty-one patients with maxillary cysts had been treated with autogenous bone graft with platelet-rich
fibrin versus platelet rich-fibrin without autogenous bone graft following cyst enucleation, and the follow up was done for 6 months using
Cone Beam Computerized Tomography (CBCT) to evaluate bone regeneration in the defect site.

RESULTS: All groups showed increasing in bone density. Group A showed the best results witha mean 330.71, while Group B showed
results with a mean 184. Group C showed results with a mean 117.71«

CONCLUSIONS: PRF can be considered a healing biomaterial, as it features all the necessary parameters permitting bone regeneration
without any adverse reaction. The addition of autogenous bone graft to PRF accelerates the regenerative capacity of bone. They give a
predictable clinical and radiographic evidence of bone formation and faster healing than using PRF alone:
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INTRODUCTION

Reconstruction of bony defects represents a‘challenging
problem for the surgical community. . Spontaneous bone
regeneration in untreated defects is limited to small areas
because of the rapid proliferation of surrounding soft tissue

2).

Bone grafts and bone regeneration materials are being
used with varying degrees of success. These approaches are
known as regenerative therapies. The/ key to tissue
regeneration is to simulate a cascade of healing events that,
if coordinated, can result in the completion of integrated
tissue formation (2).

Grafting materials include autografts, allografts,
xenografts and synthetic bone substitutes. Many consider
autologous hone grafts the gold standard, but their
disadvantages are the limited availability, and the necessity
for additional operation, and the risk of post-operative pain,
parasthesia and infection. Alternatively, xenografts and
allografts have been well documented to be suitable as bone
replacement grafts (3-5). However, the incomplete
resorption of these materials has frequently been reported
moreover, a risk of transmitting diseases still exists from
their use (6-8).

Platelet-rich fibrin was first introduced in France by
Choukroun et al in 2006 (9). It was considered a second-
generation platelet concentrate as it is produced without any
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anticoagulants or gelifying agents. PRF is being completely
autogenous in nature, simple and relatively inexpensive
with a specific three-dimensional architecture of the fibrin.
PRF has also shown increased levels of inflammatory and
healing cytokines. After activation of the platelets which are
trapped within fibrin matrix, growth factors are released and
stimulate the mitogenic response in the bone periosteum
during normal wound healing for repair of the bone. Better
understanding of physiologic properties of platelets in
wound healing since the last two decades led to an increase
in its therapeutic applications in the various forms showing
varying results. PRF represents a new revolutionary step in
the platelet gel therapeutic concept (10).

The aim of the work is to compare the effect of platelet
rich-fibrin with and without autogenous bone graft on bone
regeneration following enucleation of maxillary cysts.

MATERIALS AND METHODS
Patients
Appropriate ethical clearance was taken from the Oral and
Maxillofacial Surgery Department, Faculty of Dentistry,
Alexandria University where the study was carried out.
Also, that an informed consent was signed by the patients
participating in the study.

This study will be conducted on Twenty-one patients
diagnosed with maxillary cysts selected from the Outpatient
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Clinic of the Oral and Maxillofacial Surgery Department,
Faculty of Dentistry, Alexandria University.
After enucleation of the cysts, the Patients will be
divided into three groups;
Group A: (7 patients) the defects will be filled with platelet
rich-fibrin PRF and autogenous bone graft.
Group B: (7 patients) the defect will be filled with platelet
rich-fibrin PRF without autogenous bone graft.
Group C: (7 Patients) the defect will be allowed to heal
without any grafting material.
Inclusion criteria
Patients diagnosed with maxillary cyst not more than 2x2cm
in size.
Patient's age ranges between 20-50 years.
Exclusion criteria
Any systemic condition that may compromise bone healing
such as: immunological diseases, uncontrolled diabetes
mellitus, history of chemotherapy or radiotherapy,
haematological disorder, patients under anticoagulant
therapy.
Presence of infection at the surgical site.
Materials
1- Autogenous bone graft
Autogenous bone will be harvested using bone harvester
auto-max system from chin area. A drill with 0.7mm
diameter had been used with 4mm depth stopper (Figure 1)

_ i

Figure (1): Reflection of mucoperiosteal flap.

2-Platelet Rich- Fibrin
Twenty milliliters of whole venaus blood will be collected
in 2 sterile 10 ml glass test tubes without anticoagulant.
Then the test tubes will be placed. in a table centrifuge
machine (Centrifuge machine to ‘form fibrin) at 3000
revolutions per minute (RPM) for 10'minutes.

Methods
I.Pre-surgical phase
1-History taking
a) Chief complaint.
b)Duration, cause, site of the lesion.
¢) History of previous intervention.
d)History of any type of medication taken by the patient.
Clinical examination

C. Inspection: for determining facial asymmetry, single or
multiple neck masses, anatomical site of the lesion, size,
shape, surface color and texture, as well as examination of
oro-pharynx, tongue, floor of the mouth, palate and oral
mucosa.

D. Palpation: lymph nodes and temporomandibular joint
examination. Lesion examination for determining
consistency, tenderness, fluctuation, definition of
boundaries, pulsation, mobility of the skin or mucosa
overlying the lesion.

E. Root canal treatment was performed for the teeth related to
the maxillary cystic lesion.

F. Radiographic examination
Orthopantomogram (OPG): was performed to assess the
site and relating to vital structures.
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Cone Beam Computed Tomography (CBCT): was
performed to assess the size, site, shape, extension and the
relation to vital structures.

I1.Surgical phase

1-The procedure was performed under complete aseptic
conditions, and the surgical field was swabbed with
povidone lodine (Betadine®, Nile Company for Pharm.,
Chemical IND., Cairo) solution before the operation.

2-The surgical procedure was performed under local or
general anesthesia, depending on the extent of the lesion
and the condition of the patient.

3-A full thickness pyramidal mucoperiosteal flap was
performed using Bard-Parker blade no: 15 in the buccal
aspect, extending one tooth mesially and distally to the
cystic lesion to allow excellent inspection and
management.

4-The mucoperiosteal flap was reflected using a periosteal
elevator andibone was exposed (Figure 1).

5-The pathological lesion was exposed using a bone rongeur
and rose head bur on low speed hand piece under copious
irrigation by normal saline.

6-The whole pathological tissues were carefully enucleated
and sent for histopathological examination (Figure 2).
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Figure (2): Enucleation of the pathological tissues.

7-Apicectomy was performed for the teeth that were
involved in the lesion using a fissure bur on the high-speed
hand piece and unsolvable teeth were extracted.
8-The_cavity was curetted again to remove any remaining
tissues and was irrigated with 0.9% normal saline.
9-20 ml of venous blood were collected from group A and
group B patients and PRF was prepared.
10-The Full thickness mucoperiosteal flap was performed
using Bard-Parker blade no: 15 in the chin area in group A
patients to harvest autogenous bone graft.
11-In cases of group A, the bone defect was filled with PRF
and auotgenous bone graft, while in cases of group B, the
bone defect was filled with PRF. Group C patients were
allowed to heal without graft material (Figure 3).

Figure (3):
B) Grafting only with prf.

12-The flap was then repositioned and sutured with
interrupted 3-0 Vicryl sutures.
I11. Postsurgical phase
Post-operative instructions were given to the patients
including:
e Cold packs on the first day.
e Oral hygiene instructions.
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- In group A: six patients had radicular inflammatory cysts
and one patient had dentigerous.

In group B: six patients had radicular inflammatory cysts
and one patient had multiple keratocysts (Gorlin-Golz
syndrome).

In group c: five patients had radicular cysts and two patients
had two dentigerous cysts.

o Soft diet was recommended for one week post-operatively.
Post-operative medications including:

e Antibiotic: Amoxicillin-Clavulanic acid (Hibiotic, Amoun
pharmaceutical CO. S.A.E. — Egypt) (1 GM/12 hours) was
prescribed for 5 days post-operatively.

e Analgesic: diclofenac potassium (Cataflam, Novartis,
Switzerland) (50 mg/8 hours) prescribed for 3 days.

e Mouthwash: patients were instructed to use chlorohexidine
mouth wash (Hexitol mouth wash: by Arab drug company,
Cairo, Egypt.) twice daily for one week, starting on the 2nd
day post-operative.

e The sutures were removed after seven days post-
operatively. . | % | %

IVV. Follow up phase
A. Clinical evaluation
A- Early post-operative follow up

Table (1): Comparison between the three studied groups
according to demographic data.

Gender
Male 42.9

57.1

714
28.6

Female

Post-operative clinical examination and follow-up were
performed on the third and seventh day post-operatively
then weekly for the first month for the following:

1-Post-operative pain & discomfort
Evaluation of pain & discomfort was performed using
visual analogue pain scale (VAS). The VAS is a simple,
reproducible scale that allows the severity of the pain
experienced to be expressed as a numeric value. The VAS
is represented as a plain horizontal 10-cm line. The patients
were instructed to bisect the line at a point appropriate to
their present discomfort. A zero-value regarded to bepain
free, whereas the most severe pain was rated at 10. (It was
arbitrarily defined a score of 9 or 10 as very severe, 7 or 8
as severe, 5 or 6 as moderate, 3 or 4 as mild, .and'1 or 2.as
asymptomatic) (11).

2- Post-operative healing
Healing was evaluated clinically regarding the presence of
any bleeding, pus, signs of inflammation, any dehiscence in
the wound margins, or any abnormal reaction to the bone
graft.

B- Delayed post-operative follow up
Clinical evaluation: all the patients \were re-examined post
operatively at three months and six'months intervals for any
clinical complication.

B. Radiographic evaluation: all the' patients had been

examined with CBCT at 6 months postoperatively.

C. Statistical analysis of the data

Data was fed to:
1. Student t-test.
2. ANOVA with repeated measures.

RESULTS

This study was conducted on twenty-one patients diagnosed
with maxillary cysts selected from the Outpatient Clinic of
the Oral and Maxillofacial Surgery Department, Faculty of
Dentistry, Alexandria University.

Clinical Data (Table 1)

*The patients were thirteen males (62%) and eight females
(38%) aged 20 to 40 years with an average age of 29 years
divided into three groups (Tablel).

Nine patients had undergone surgery with local anesthesia,
while twelve patients had undergone surgery with general
anesthesia. The type of anesthesia had been chosen
depending on the relation of the cyst to vital structures and
the condition of the patient.

* The results of the histopathologic examination showed that:
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Age (years)

Min. — Max.

22.0-40.0 |20.0-35.0

Mean + 8D.

30.29+7.50 [28.0+4.55

Median 30.0 28.0

x% p: %2 and p values for Chi square test

MCp: p value for Monte Carlo.for Chi square test for comparing
between the three groups

F.p: F and p values for ANOVA test

Post-operative evaluation

I- Clinically

1. Post-operative pain, swelling and discomfort:
Clinically, all cases showed moderate edematous swelling
24 hours after the surgery, which gradually subsided over a
period of five days. There was no unusual or severe pain,
just mild pain at the site of operation which subsided totally
on the third day post-operatively.

2. Post-operative healing

Healing was uneventful in all cases with no post-operative
complications. There was absence of bleeding, pus, signs of
inflammation or any dehiscence in the wound margins or
extrusion of material during removal of the sutures on the
seventh day post-operatively.
I1- Radiographically

1. Measurement of bone density in bone defects by CT scan

Group A

Immediate postoperative the mean density of the bone
defects was 87.71 HU, after six months it was 418.43 HU.
The increase in the bone density was significant after six
months at P< 0.001.

Group B

Immediate postoperative the mean density of the bone
defects was 29.29 HU, after six months it was 210.29 HU.
It revealed that the increase in bone density was statistically
significant between immediately postoperative and after six
months at P< 0.001.

Group C

Immediate postoperative the mean density of the bone
defects was 19.0 HU, after six months it was 136.71 HU. It
revealed that the increase in bone density was statistically
significant between immediately postoperative and after six
months at P< 0.001.

Comparison between the bone Density of the three
groups after 6 months using Hounsfield Unit

The mean change of the bone density was 330.71 HU for
group A, while, the mean change of bone density was HU
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for group B. Finally, the mean change of bone density was
117.71 HU for group C.

It revealed that the increase in bone density in group A
was statistically significant than in group B and C at P<
0.001 (Table 2).

Table (2): Comparison between the three studied groups
according to changes of bone density (Houns Field).

Change (Immediately post-operative/ after 6
months)

Group B
342 168 120
315 165 106
343 197 123
330 195 116
341 184 114
311 171 123
333 187 122

Figure (4): Group A A) An immediate post-operative axial CT
showing bone defect following cyst enucleation. B) An axial CT 6
months post-operative (increase in bone density, bone
regeneration, formation of buccal cortical plate).

Patient No.

Group A

Group C

Min. — Max.
Mean + SD.
Median

311.0-343.0
330.71 + 13.07
333.0

165.0-197.0
181.0 +13.05
184.0

106.0 -123.0
117.71 £ 6.24
120.0

F

660.961"

p

<0.001"

Sig. bet. periods p1<0.001%,p,<0.001",p3<0.001"

F.p: F and p values for ANOVA test, Sig. bet. grps was done using
Post Hoc Test (LSD)

p1: p value for comparing between group A and group B

p2: p value for comparing between group A and group C

ps: p value for comparing between group B and group C

*: Statistically significant at p <0.05

. Measurement of surface area of bone defects by CT scan
Group A

Immediate postoperative the mean surface area of the bone
defects was 22.75 mm2, after six months it was 6.14 mm2.
The decrease in the surface area was significant after six
months at P< 0.001.

Group B

Immediate postoperative the mean surface area of the bone
defects was 20.71 mmz2, after six months itwas 10.14 mm2.
The decrease in the surface area was significant after six
months at P< 0.001.

Group C

Immediate postoperative the mean surface area.of the bone
defects was 25.29 mm2, after six months itwas 14.29 mm2.
The decrease in the surface area was significant after six
months at P< 0.001.

Comparison between the surface area of the bone defect
of the three groups after 6 months

The mean change in the bone defects surface area was 16.43
mm2 for group A, while the mean change in the bone
defects surface area was 10.57 mm2 for group B, while the
mean change in the bone defects surface area was 11.0 for
group C (Figures 4, 5, 6).

Decrease in the bone defect surface area was
statistically significant in all groups. In comparison, the
decrease in surface area among the three groups at 6 months
post-operative it was statistically non-significant at P<
0.001 (Table 3).
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Figure (5): Group B A) An immediate post-operative axial CT
showing bone defect following cyst enucleation. B) An axial CT 6
months post-operative showing (bone regeneration in the defect
and formation of the cortical plate).

1
Figure (6): Group C A) An immediate post-operative axial CT
showing bone defect following cyst enucleation. B) An axial CT 6
months post-operative showing (bone regeneration in the borders of
the defect).

Table (3): Comparison between the three studied groups
according to changes of Bone defect surface area (mm?2

Change (Immediately post-operative/ after 6
months)

Group A Group B Group C
-6 -18 -14
-20 -7 -5
-14 -6 -14
-10 -14 -12
-28 -3 -13
-24 -11 -8
-13 -15 -11

Patient No.

Min. — Max.
Mean + SD.
Median

-28.0--6.0
-16.43 +7.87
-14.0

-18.0--3.0
-10.57 +5.44
-11.0

-14.0--5.0
-11.0+3.37
-12.0

F

2.175

p

0.143

F.p: F and p values for ANOVA test, Sig. bet. grps was done using
Post Hoc Test (LSD)
*: Statistically significant at p <0.05

DISCUSSION
The diagnosis and treatment of bone cysts of the jaws, is
very common in oral and maxillofacial surgery. The
treatment objective is restoring the morphology and
function of the affected area (12).

Bone regeneration using PRF was selected in this study
as it is the latest development among the platelet
concentrates. It is a second-generation platelet concentrate
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widely used to accelerate soft and hard tissue healing and is
a strictly autologous fibrin matrix containing a large
quantity of platelet and leukocyte cytokines (13).

Autogenous grafts are still considered to be the gold
standard as they are the most predictable material for
regeneration. They provide the added benefits of
eliminating the risk of immunologic reaction or disease
transmission. However, the limited amount of autogenous
bone obtained by time-consuming methods as well as their
susceptibility to microbial contamination is the major
drawback during procurement from intraoral sites (14).

Carini et al in 2014 (15) did a systematic review
autologous bone versus autologous bone and bone
substitutes. A systematic review of the major online
databases (MEDLINE, PUBMED and SCIENCE DIRECT)
and a manual search of the most relevant articles from
journals with Impact Factor was carried out covering the
period between 1974 and 2013. Several dental journals were
searched manually, in particular those specialized in
periodontal and oral- maxillofacial surgery. They focused
their review on articles that compared GBR technique with
several kinds of bone: autogenous bone (100%); a mixture
of autogenous and heterologous bone (50:50); a mixture of
autogenous and heterologous bone (70:30); heterologous
bone (100%).

Sakkas et al in 2017 (16) performed a consecutive
retrospective study that was conducted on all patients who
were treated at the military outpatient clinic of the
Department of Oral and Plastic Maxillofacial Surgery at the
military hospital in Ulm (Germany) in the years of 2009
until 2011 with autologous bone transplantation prior te
secondary implant insertion. Intraoral donor sites (Crista
zygomatico-alveolaris, ramus mandible, symphysis
mandible, and anterior sinus wall) and extraoral donor site
(iliac crest) were used. A total of 279 patients underwent
routinely computer tomography scans followed by virtual
implant planning after a healing'period of:3-5 months.

Their review demonstrates \ the  predictability of
autologous bone material in alveolar ridge reconstructions
prior to implant insertion, independent from<donor and
recipient site including even autologous bonehips for sinus
elevation. Due to the low harvesting morbidity of
autologous bone grafts, the clinical results of their study
indicate that autologous bone grafts still remain the “gold
standard” in alveolar ridge augmentation prior to oral
implantation. On the other hand, Particle size of autogenous
bone graft has big influence on bone healing.

Pallesen et al in 2002 (17) studied Influence of particle
size of autogenous bone grafts on the early stages of bone
regeneration. The aim of this study was to investigate the
influence of particle size of autogenous bone grafts on the
early stages of bone regeneration. They prepared Bicortical
skull bone defects in 15 rabbits (4 in each rabbit). Two
defects were filled at random with either small (0.5 to 2
mm3) or large (10 mm3) autogenous bone particles. In
addition, 1 defect was left unfilled (control defect). All
defects were covered bicortically by expanding
polytetrafluoroethylene membranes. The animals were
divided randomly into 3 groups and sacrificed after 1, 2, and
4 weeks, respectively. Histologic and stereologic
evaluations were performed after the sections were blinded.
They found that the total volume of newly formed bone in
defects with small particles was larger and more mature
compared to defects with large particles after 2 and 4 weeks.
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Furthermore, the resorption of small particles was more
pronounced after 4 weeks, documenting a higher level of
bone substitution compared to large particles. Influence of
particle size of autogenous bone grafts on the early stages
of bone regeneration: a histologic and stereologic study in
rabbit calvarium.

All of the 21 patients included in this study, 9 were
males and 5 were females, providing greater frequency in
adult males. This is in agreement with the reported
distribution in the general population, where there is a
significant difference in occurrence of sex, with male
predominance. The greater frequency in adult males may be
because they are more likely to neglect their teeth or they
are more likely to sustain trauma to their teeth, compared to
females, all of which may be the etiology for cyst formation
(18-20).

In this study, enucleation with primary closure was the
treatment of «Choice. It is a one-stage surgical treatment
followed by periodic radiographic examinations at regular
intervals to observe the progress of bone regeneration of the
defect. It also allows pathologic examination of the entire
specimen for histopathologic diagnosis (21).

The results™ of »the histopathological diagnosis
confirmed that 17 patients had inflammatory radicular cysts
(819%), while 3 patients-had dentigerous cysts (15%), while
1 patient, had keratocyst (5%). This in agreement with
Demirkol et.al in 2014 (22), they reported that radicular
cysts occurred more frequently in the maxilla, and that
patients intheir, 20s and 40s were frequent among those
with radicular cysts.

In the present study, the immediate and late clinical
evaluation showed complete healing of the soft tissue flaps
without any /post-operative complications, in both groups.
This is in accordance with the findings of Kulkarni etal in
2014 (23) as they reported that patients treated using PRF
after<harvesting a free gingival graft showed almost
complete closure of the wound at 1 week, lack of
inflammation at the periphery of the healing wound and
better control of bleeding at the time of the surgery.

This is in accordance with Bambal et al in 2012 (24)
reported. They described the use of PRF unilaterally in
bilateral periapical lesions in the same patient. The sites
treated with PRF showed better healing than the other sites
confirmed by a 3-D X-ray.

Also, Mazor et al in 2009 (25) stated that the use of PRF
as the sole filling material during a simultaneous sinus lift
and implantation procedure had stabilized a good amount of
regenerated bone in the subsinus cavity up to the tip of
implants in a case series through a radiological and
histological evaluation after 6 months from the surgery.

Galav et al in 2016 (26) performed studies to compare
the clinical efficacy of PRF with autogenous bone graft for
the treatment of intra bony defects in chronic periodontitis
and they concluded that Both ABG and PRF can be used
predictably to reconstruct lost periodontal structures as
indicated by Probing pocket depth reduction and relative
attachment level gain. However, in terms of osseous defect
fill, ABG yields a more definitive outcome than PRF.

Also, Kapustecki et al in 2016 (27) performed
treatment for 20 patients suffered from oroantral
communication by autogenous bone graft from chin area
and PRF and concluded that all cases in the study group
showed closure of oroantral communication and there is
significant increase in both bone width and height.
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CONCLUSION

*PRF can be considered a healing biomaterial, as it features
all the necessary parameters permitting bone regeneration
without any adverse reaction.

*The addition of AUTOGENOUS BONE GRAFT to PRF
accelerates the regenerative capacity of bone. They give a
predictable clinical and radiographic evidence of bone
formation and faster healing than using PRF alone.
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