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Objective To compare the healing of the PRF-combined bone graft in

alveolar cleft with the non-PRF-combined group

Materials and methods Thirteen cleft lip and palate patients with 15
alveolar clefts scheduled for iliac cancellous bone graft were classified into 2
groups. PRF group consisted of 8 cleft sites which PRF was added. Non-PRF
group was 7 cleft sites grafted without PRF. CBCT was performed before surgery
and 6 months after surgery. Periapical radiograph was evaluated before surgery, 1,
3 and 6 months after surgery. The volume percentage and relative density of
filled bone were analyzed by Mann-Whitney U test and Friedman test (p-value <
.05). Moreover, the position of filled bone was classified by Chelsea scale.
Results From CBCT, there was no statistical difference of the volume percentage
and relative density change at the 6th month post-operation between 2 groups (p
= 0.817 and 0.908, respectively). From periapical radiographs, the relative density
of filled bone at the 1st, 3rd and 6th month displayed no statistical difference
between 2 groups (p = 0.775, 0.570 and 0.949, respectively). Relative density
change in the PRF group increased more than those of the non-PRF group at the
3rd month post-operation (0.175 + 0.21 and 0.239 + 0.14, respectively) and at the
6th month post-operation (0.034 + 0.27 and 0.090 + 0.36, respectively). However,
no statistical difference was found between both groups (p = 0.173 and 0.465, at
the 3rd and 6th month respectively). The position of filled bone, classified by
Chelsea scale, at the 6th month post-operation revealed to be similar in both

groups.

Conclusion PRF did not show the effect on bone healing at 6 months

after alveolar cleft bone grafting assessed by CBCT and periapical films.
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CHAPTER |
INTRODUCTION

Background and Rationales

Cleft lip and palate is a congenital disorder related to craniofacial
development. The defect of tooth bearing bone of cleft lip and palate patient,
called alveolar cleft, needs to be repaired by bone grafting. The reasons of placing
bone in the alveolar cleft are to restore the continuity thus stabilize the alveolus
and the maxilla at the piriform rim, prevent collapse of the alveolar segments,
preserve the health of dentition, provide bone for eruption of canine and/or lateral
incisor, maintain bony support of the teeth adjacent to cleft, and promote the
closure of oronasal fistula.(1, 2) The success of alveolar bone grafting depends on
many factors such as type of cleft lip and palate, type of grafted bone, timing of
procedure, duration of surgery, surgical technique, amount of initial defect, host
immune status, physiological stress and growth factors.

Platelet-rich fibrin (PRF) is a new generation biomaterial of immune and
platelet concentrate. The preparation process is uncomplicated and no chemical
agent is needed. The fibrin membrane harbors all the blood constituents favorable
to healing and immunity,(3) including platelet-derived growth factor (PDGF), vascular
endothelial growth factor (VEGF), fibroblast growth factor-basic (FGFb). Therefore,
PRF can promote healing from the mechanisms of these growth factors including
angiogenesis, immune control, harnessing the circulating stem cells, and wound
protection by epithelial cover.(3) Furthermore, the fibrin provide supporting matrix
for bone morphogenic protein (BMP) which has angiotrophic, hemostatic, and
osseous conductive properties.(4) Moreover, this autologous blood component
prepared at the time of surgery eliminates the concern about disease transmission
and immunologic reactions, which associate with allogenic or xenogenic
preparations.(5) From these benefits, PRF is used in many dental treatments such as
bone grafting and sinus lift for dental implant, periodontal regeneration. However,
the advantage of PRF in alveolar cleft bone graft has never been reported. We
hypothesized that PRF could promote healing of alveolar cleft bone grafting and
result in higher success rate.

In evaluation the success of bone grafting, the radiograph is used along with
the clinical outcome. Although the conventional radiograph is routinely used for

evaluation the success of bone graft.(6, 7) It displays only two dimensional and fails
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to evaluate the volume, morphology and bony architecture. Moreover, the two
dimensional radiograph was up to 25% under- or over-estimation concerning bone
support when compared with computerized tomography (CT) scan which displays
three dimensions.(8) The disadvantages of conventional radiograph also include
distortion, lack of the reliable landmarks and superimposition of the nearby
structures.(9) Nowadays, CT plays more roles in many fields including oral and
maxillofacial surgery. Cone beam CT (CBCT) is used in this study due to the
advantages over conventional radiograph and other type of CT. CBCT has total
radiation approximately 20% of conventional CTs. It displays three dimension of
alveolar bone cleft defect and provides the estimation of volume of bone graft
needed. Moreover, the actual dimension of grafted area can be analyzed.

The purpose of this study is to compare the volume, density and level of

grafted bone in alveolar cleft between the PRF addition and non-PRF addition group.
Research questions

Does the volume, density and level of grafted autologous iliac bone mixing
with PRF differ from the one without PRF?

Objectives

To compare the volume, density and level of the PRF-combined bone graft in

alveolar cleft with the non-PRF-combined group

Hypothesis

Hypothesis |

The bone volume of alveolar cleft bone grafting of the PRF group is
significantly different from the non-PRF group.

Hypothesis I

The bone density of alveolar cleft bone grafting of the PRF group is
significantly different from the non-PRF group.

Hypothesis llI

The bone level of alveolar cleft bone grafting of the PRF group is significantly

different from the non-PRF group.



TETTLO6Z6C

Expected benefits

The result from this research may show the effectiveness of PRF in alveolar
cleft bone grafting. It may give some benefits in determining the proper condition for
alveolar cleft bone grafting procedure. Moreover, it may be the database for the

forthcoming researches in cleft lip and palate treatments.



Conceptual framework

2929071131
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CHAPTER Il
REVIEW AND RELATED LITERATURES

I. ALVEOLAR CLEFT

Cleft of lip and palate is the most common congenital craniofacial
abnormality found approximately 1 in 700 live births.(10) About 75% of cleft lip and
palate patients have clefting of the maxilla and alveolus,(11-13) called alveolar cleft.
For uniting and stabilizing the segments of maxilla, bone g¢raft is an important
procedure. Bone graft in the alveolar cleft is classified by timing into two most
common intervals. Early reconstruction which is performed in very young patients,
has been associated with maxillary growth disturbance, requiring orthognathic
surgery.(11, 14) Secondary alveolar bone grafting has more advantage in orthodontic
and restorative treatments.(15) Moreover, it also benefits in closing oronasal fistula,
restoring the alveolar ridge, and improving craniofacial development. However, the
ultimate goal is to provide bone support for spontaneous eruption of the adjacent
teeth especially canine and lateral incisor, so this technique should be performed in
mixed dentition.(6, 16) There are many sources of bone graft such as autografts,
allografts, xenografts and alloplastic grafts. Autogenous bone is the most preferred
because less risk of immunological reaction and transmission of the diseases.
Moreover, autogenous bone has osteoinductive, osteogenic and osteoconductive

properties. The autogenous bone can be harvested from iliac crest(11), calvarial

bone(17), rib(18)or tibia(19).  Cancellous bone is preferable to cortical or

osteochondral bone due to the more osteoprogenitor cells.(20)

Reconstruction of alveolar cleft
Rationale for Bone Grafting

Although some authors have advocated nongrafting techniques(21) or
prosthodontic approaches, the general consensus is that achieving continuity
between the cleft alveolar segments has significant advantages, regardless of how
and when this is accomplished. Potential advantages of bone graft in the alveolar

cleft include the following(22):
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1. Achieving stability of the arch and prevention collapse of the
alveolar segments. This improved orthodontic stability.

2. Preservation the health of the dentition. Bone grafting provides
bone bed for the canine and lateral incisor to erupt into stable
alveolar bone and maintains bony support of teeth adjacent to the
cleft.(1, 2)

3. Restoration the continuity of the alveolus and the maxilla at the
piriform rim which supports the ala of the nose. This may have a
direct esthetic benefit and may also prove to be of long-term
benefit when formal rhinoplasty procedures are performed.(1)

a. Closure of oronasal fistula. Palatal and nasolabial fistulas are often
present even following palatoplasty. Grafting of the alveolar defect
provides an opportunity for the surgeon to address the residual
oronasal fistula. This benefit both hygiene and speech. Many cleft
patients suffer from chronic upper respiratory and sinus disease,
which may be related to reflux into the nasal cavity and sinus. The
residual fistula, whether labial or palatal can have an effect on
speech articulation and nasality. The closure of the fistula and
grafting the cleft defect can improve nasal emission and nasality as

well.(23)

Outcome Measurement

Bergland and colleagues described a semiquantitative approach that classified
grafted alveolar cleft into four types based on alveolar crest height.(6) The Bergland
scale(6) is well-known to classify the bone septum formed after surgery into 4 types
(Figure 1). The prerequisite for the use of this scale is the presence of the

permanent canine in its final position in the dental arch.

Type | Bone septum of approximate normal height, up to the amelocemental

junction
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Type ll  Septum height at least 3/4 of normal height
Type lll  Septum height less than 3/4 of the normal height

Type IV No continuous bony bridge across the cleft, ie, surgical failure

75 - 100%
50 - 75%
25 - 50%
0 -25%

\ Grade 4 [
\ ‘Grade 3 /

Figure 1 Scale for categorizing the osseous resorption in relation to the interalveolar

bone height.(24)

A modification of the Bergland scale that measures both occlusal and basal
bone height may be a better tool for evaluating graft success. However, most
patients are in the age that canines have not erupted in the maxillary arch.
Therefore, the Chelsea scale(7) is preferred. This scale classify grafted alveolar cleft
into 6 groups (Figure 2), A to F, according to the position of bone tissue in relation to

the teeth adjacent to the cleft area.

Group A Presence of bone tissue at the amelocemental junction and at least 75%

of both roots covered with bone

Group B Presence of bone tissue in the amelocemental junction and in at least

25% of both roots

Group C  Presence of bone tissue across at least 75% of the cleft roots from an

apical direction
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Group D Presence of bone tissue across at least 50% of both roots from an apical

to coronal direction

Group E Presence of a bridgelike bone tissue in any area of the cleft except apically

and coronally

Group F  Presence of bone tissue 25% or less across both roots from an apical

direction

Figure 2 A-F: Chelsea scale classification

Alveolar Graft Timing
Primary grafting

Some defined primary alveolar bone grafting as that which is performed

simultaneously with lip repair.(25) Others stated that any grafting that is performed
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at less than 2 years of age or before repairing the palate is considered primary
grafting.(26, 27) A prosthesis is placed before the lip is closed to mold the alveolar
segments into close proximity. Then, the closure of the lip further aids in molding
the segments. The segments must be in close proximity with good arch form before
grafting onlay rib graft is placed across the labial surface of the cleft in a
subperiosteal tunnel that is developed by limited dissection. However, primary
grafting performed after closure of the lip and before closure of the palate has
proven successful in a limited number of centers when a very specific protocol is

followed.(26, 27)

Secondary Grafting
Early Secondary Grafting

Grafting after the child reaches 2 years of age and before 6 vyears is
considered early secondary grafting. The literature does not support early secondary

grafting.

Secondary Grafting During the Mixed Dentition

Alveolar reconstruction with grafting during the eruption of the permanent
dentition may be the best for various reasons. Rationales for grafting during this time

period include the following:

1. There is minimal maxillary growth after age 6 to 7 years. The effect of
grafting at this time will result in minimal to no alteration of facial
growth.(28, 29)

2. Cooperation with orthodontic and perioperative care is predictable.

3. The donor site for graft harvesting is of acceptable volume for predictable
grafting with autogenous bone.

4. Grafting during this phase allows placement of the graft before eruption of
permanent teeth into the cleft site, which achieves one of the primary
goals of grafting — to enhance the health of teeth in and adjacent to the

alveolar cleft.
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5. Bone volume may be improved by eruption of the tooth into the newly

grafted bone.(30)

Several studies support that grafting in the mixed dentition achieves many of
the goals of reconstruction of alveolar cleft reconstruction including achieve stability
of the arch, preserve the health of the dentition, provide bone for the canine and
lateral incisor to erupt, maintain bony support of teeth adjacent to the cleft.(1, 2, 6,
11, 24, 31) The ideal patient is between 8 and 12 years with a maxillary canine root
develop about one-half to two-thirds. However, some authors have suggested that
earlier grafting should be considered as a means of preserving the lateral incisor as
well.(32, 33) This suggested timing is as early as 6 years of age. Despite clear
indications that grafting in the mixed dentition is preferable to either primary, early
secondary, or late secondary grafting, it is not entirely clear whether this grafting

should be performed early (age 6-8 years) or late (age 8-12 years).

Late Secondary Grafting

This delayed grafting does allow for increasing option with regard to donor
site for graft material, as harvest of the mandibular symphysis becomes possible.
Such graft is difficult in the mixed dentition stage where it is difficult to obtain
adequate bone without damaging unerupted teeth. Late secondary grafting has
received some support; however, data shows that when all the goals of alveolar
reconstruction are considered, it has a less acceptable outcome. Patients older than
12 years of age who undergo grafting have been reported to have decreased success
when evaluated by the Bergland scale,(6, 34) loss of osseous support of teeth
adjacent to the cleft,(30) and increased morbidity.(35) There is less opportunity to
salvage the lateral incisor, and there is a delay in correction of the orthodontic

condition.
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[l. PLATELET RICH FIBRIN (PRF)—A NATURAL FIBRIN MATRIX

PRF was first developed in France by Choukroun et al.(36) for specific use in
oral and maxillofacial surgery. This technique requires no anticoagulant, thrombin,
gelling agent or any other additions, which avoids all the restrictions of the French
law related to blood-derived product reimplantation. The PRF protocol is very
simple: the blood sample is taken in 10-mL tube without anticoagulant, then
immediately centrifuged at 3000 rpm for 10 minutes. The absence of anticoagulant
implies the activation in a few minutes of most platelets of the blood sample in
contact with the tube walls and the release of the coagulation cascades. Fibrinogen
is initially concentrated in the high part of the tube, before the circulating thrombin
transforms it into fibrin. A fibrin clot is then obtained in the middle of the tube, just

between the red corpuscles at the bottom and acellular plasma at the top (Figure 3).

Figure 3 PRF clot blood centrifugation immediately after collection allows the
composition of a structured and resistant fibrin clot in the middle of the tube, just

between the red corpuscles at the bottom and acellular plasma at the top.

Platelets are theoretically trapped massively in the fibrin meshes. The
success of this technique entirely depends on the speed of blood collection and
transfer to the centrifuge. Indeed, without anticoagulant, the blood samples start to

coagulate almost immediately upon contact with the glass surface of the tube, and it
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takes a few minutes of centrifugation to concentrate fibrinogen in the middle and
upper part of the tube. Quick handling is the only way to obtain a clinically usable
PRF clot. The overly long duration while transferring the blood to centrifuge cause
failure of PRF formation. The fibrin will polymerize in a diffuse way in the tube and
only a small blood clot without consistency will be obtained. In conclusion, the PRF
protocol makes it possible to collect a fibrin clot charged with serum and platelets.
By driving out the fluids trapped in the fibrin matrix, the very resistant autologous

fibrin membrane.

Angiogenesis, natural support to immunity and epithelial cover properties of
fibrin are the 3 keys to healing and soft tissue maturation. The membranes of PRF

are able to simultaneously support the development of these 3 phenomena.

Angiogenesis property of fibrin(3)

Fibrin is the natural guide of angiogenesis, the formation of new blood vessels
inside the wound. An extracellular matrix allows migration, division, and phenotype

change of endothelial cells. The fibrin matrix leads directly to angiogenesis,(37) from

the 3-dimentional structure of the fibrin gel and by the simultaneous action of
cytokines trapped in the meshes.(38) Fibroblast growth factor basic (FGFb), vascular
endothelial growth factor (VEGF), angiopoi'etin and platelet-derived growth factor
(PDGF) are included in fibrin gel. Some studies indicate that FGFb and PDGF can bind
to fibrin with high affinity.(39, 40) Moreover, the structure and mechanical properties
of the fibrin clot are also important factors.(41) The rigidity of the matrix
considerably influences the capillary formation by endothelial cells in response to
FGFb or VEGF stimulation. These differences in the fibrin matrix configuration are
crucial for understanding the differences of biologic kinetics between fibrin slue,
concentrated platelet-rich plasma (cPRP), and PRF.(3) Finally, an important phase of
angiogenesis is avb3 integrin expression by endothelial cells, allowing the endothelial
cells to bind to fibrin, fibronectin, and vitronectin. Fibrin, fibrinogen, and vitronectin
are major extracellular matrix (ECM) constituents. ECM-integrin interactions promote

angiogenesis.
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Fibrin constitutes a natural support to immunity(3)

Fibrin and fibrinogen degradation products (FDP) stimulate the migration of
neutrophil and increase the membrane’s expression of CD11c/CD18 receptor. This
receptor permits adhesion of the neutrophil to endothelium and fibrinogen as well
as the transmigration of neutrophils.(42) Moreover, the phagocytosis of neutrophils
and the enzymatic degradation process are modulated by FDP.(43) It has been
demonstrated that the wound colonization by macrophages is controlled by
fibronectin via the chemical and physical properties of fibrin and by chemotactic
agents trapped in its meshes.(d44) For example, FDP D-dimer added to the culture
medium of human promonocytic cell lines increases the interleukin (IL)-1 and
plasminogen activator (UPA) secretion.(45) This implies a positive feedback of fibrin

in inflammatory events

Fibrin and wound coverage(3)

Fibrin matrix effect the metabolism of epithelial cells and fibroblasts to
coverage the injured tissue. Around the wound margin, epithelial cells lose their
basal and apical polarity and produce basal and lateral extensions toward the
wound side. The epithelial cells subsequently migrate on the transitory matrix made
by fibrinogen, fibronectin, tenascin, and vitronectin. This migration is like a genuine
matrix degradation. Moreover, Fibrin, fibronectin, PDGF, and transforming growth
factors (TGF-b) are essential to modulate integrin expression, fibroblast proliferation,
and their migration inside the wound.(46)  These can be bound directly with fibrin
by different integrins, of which avb3 integrin is primary. The expression of 2
plasminogen activators let fibroblasts develop an important proteolytic activity to
move within the fibrin clot. After migration and degradation of fibrin, fibroblasts start

the collagen synthesis.(47) Then, the healing process of injured tissue occurred.
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Fibrin and osseous tissue(3)

Direct interactions between fibrin and osseous cells during healing are
insufficiently documented. On the other hand, numerous animal studies deal with
the fibrin effect on osseous healing. The results are contradictory; osseous healing is
either improved or remains unchanged.(48) These divergences may be caused by
differences between the models used: animal type, osseous defect, and fibrin gel.
Nevertheless fibrin is a recognized support matrix for bone morphogenetic protein
(BMP) transplants. Therefore, the fibrin matrix associated with BMPs has angiotrophic,
hemostatic, and osseous conductive properties.(4) BMPs enmeshed in the fibrin
matrix are progressively released, and when transplanted intramuscularly they are

able to induce bone.

Other biomaterials such as platelet-rich plasma (PRP) and bone morphogenic
protein-2 (BMP-2) are used for alveolar cleft bone grafting. BMP-2 has many
advantages such as shortening of the operation time, absence of donor site
morbidity, shorter hospital stay and reduction of overall cost but BMP-2 is very
expensive. The result of BMP-2 in alveolar cleft bone grafting showed skeletally
mature patients showed better results in the BMP-2 group in terms of bone quantity,
less complications and less adverse events compared to patients in the mixed
dentition.(49) PRP has controversial in alveolar bone grafting. The study showed no
significant different were found between autogenous bone combined with PRP and
autogenous bone alone on bone regeneration.(50) On the other hand, showed less
mean bone loss at 6, 12 months in PRP-combined group compare to non-PRP
group.(51) However, there is not any report about using PRF in bone grafting of the

alveolar cleft.
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lll. Cone beam computed tomography (CBCT)

CBCTs for dental, oral and maxillofacial surgery and orthodontic indications
were designed to counter some of the limitations of the conventional CT scanning
devices. The radiation source consists of a conventional low radiation. X-ray tube
and the resultant beam is projected onto a Si/Csl flat panel detector (FPD) or a
charge coupled device (CCD) with an image intensifier. FPD has been shown in the
literature to have a high spatial resolution.(52) The cone-beam produces a more
focused beam. It has a fixed area and volume on a detector and much less radiation
scatter compared to the conventional fan-shaped CT devices.(53) This significantly
increases the X-ray utilization and reduces the X-ray tube capacity required for
volumetric scanning.(54) It has been reported that the total radiation is
approximately 20% of conventional CTs and equivalent to a full mouth periapical
radiographic exposure.(55) CBCT can therefore be recommended as a dose-sparing
technique compared with alternative standard medical CT scans for common oral
and maxillofacial radiographic imaging tasks.(56) The images are comparable to the
conventional CTs and may be displayed as a full head view, as a skull view or

regional components.

In the maxillofacial region, CBCT is used for evaluation of impacted teeth(57),

implant treatment planning(58), diagnosis of the temporomandibular joint (TMJ)(59),

simulations for orthodontic and surgical planning, etc.(60). In complex orthodontic
cases (canine impactions and clefts), in which 3D imaging is mandatory, CBCT is the
method of choice. Furthermore, in cleft patients and those undergoing combined
orthodontic and maxillofacial therapy, CBCT provided more information than
conventional images.(61) Before routine use in orthodontics, however, further
studies are needed.(62) It has been demonstrated that CBCT is accurate to identify
apical periodontitis.(63) A recently suggested CBCT-aided method for the
determination of root curvature radius allows more reliable and predictable
endodontic planning, which reflects directly on a more efficacious preparation of
curved root canals.(64) CBCT provides better diagnostic and quantitative information
on periodontal bone levels in three dimensions than conventional radiography.(65)

CBCT can also be used for maxillofacial growth and development assessment and
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dental age estimation.(66) Therefore, CBCT is used in this study for evaluating the

cleft size, volume of bone graft needed and healing after alveolar cleft bone grafting.
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CHAPTER Il
MATERIALS AND METHODS

Sample selection

Twenty cleft lip palate patients who were undergoing secondary alveolar
cleft bone grafting procedure at Faculty of Dentistry, Chulalongkorn University
(Bangkok, Thailand) were recruited. The operations were done by three surgeons
that has board certified with the same technique. The subjects were classified into 2
groups. The control group includes 10 alveolar clefts treated with autogenous bone
graft without PRF. The study eroup consists of 10 alveolar clefts treated with

autogenous bone graft with PRF.

Inclusion criteria

- Age: 8-15 years old
- Al types of cleft lip and palate patients who attend secondary alveolar
cleft bone grafting

- Patients are healthy and do not have other craniofacial anomalies

Exclusion criteria

- Patients cannot attend all duration of this study
The patients were provided informed consent which was approved by the
ethic committee, Faculty of Dentistry, Chulalongkorn University (Approval number

030/ 2012).
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PRF preparation

PRF preparation was performed in the operating room, Hospital of Dentistry,

Faculty of Dentistry, Chulalongkorn University.

PRF was prepared at the time patient receiving operation. Approximately 20
ml of autologous blood was drawn from anti-cubital vein before giving any drugs
intravenously. Then, it was divided into 2 plastic tubes and immediately centrifuged
by automatic blood centrifugation (Dynamica Velocity 14R centrifuge®, Victoria,
Australia, Figure 4A) at 2500 rpm, 25°c for 10 minutes. The PRF from one tube was
mixed with the particulate cancellous bone and marrow (PCBM) , harvested from iliac

crest and the other tube was left to form PRF membranes (Figure 4B).

Figure 4 (A) The automatic blood centrifugation machine (Dynamica Velocity 14R

centrifuge®, Victoria, Australia), (B) PRF extracted from patient.
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Surgical procedures

The surgical procedure for alveolar cleft bone grafting was performed
following a standard procedure. Briefly, the incision was made along the alveolar
cleft, the gingival mucoperiosteal flaps were reflected into the nasal side and the
oral side. The nostril floor was closed in the water-tight manner. The alveolar space
was filled with PCBM harvested from the anterior ridge of the iliac crest. In the
study group, PCBM mixed with PRF was placed into the cleft and covered with a PRF
membrane. In the control group, only PCBM was placed. Then the flaps of oral side
were closed in the water-tisht manner to prevent oral fluid leakage into the grafted

area.

Computed tomographic evaluation

Computed tomography (CT) scan was taken before and 6 months after
alveolar cleft bone grafting at Department of Radiology, Faculty of Dentistry,
Chulalongkorn University by Dentomaxillofacial Cone-beam X-ray CT system (Hitachi
CB MercuRay, Hitachi medical Corporation, Tokyo, Japan) & Imager (Fuji DryPix 3000, FuliFim
Corporation, Japan). Each patient received a computerized axial tomography of the skull.
Patient positioning was standardized with the maxillary alveolar crest parallel to the

plane of the scan.

Measurement of alveolar cleft and bone forming volume

The volume was calculated by area multiply with height of alveolar cleft in
every 2.1 mme-intervals from alveolar crest to floor of nose in axial view, using
CBworks 2.12 software (Hitachi, Japan). The volume of alveolar cleft defect before
operation was recorded. The bone forming in the cleft site at 6 months after surgery
was measured. The percentage of formed bone in the cleft was a ratio of post-

operative bone volume in the gap and pre-operative cleft volume.

Bone density assessment

In every follow up periods, The ImageJ software (National Institutes of Health

(NIH), United states) was used (Figure 5A). The density in cleft area was traced and
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measured. The density of adjacent tooth was used as a reference. In each cross-
sectional plane, the relative density was calculated by mean density at the cleft site
area divided by mean density of adjacent tooth area. The average values from these
all cross-sectional slices were attributed to the defined region. Then, we compared
the average of relative density of cleft site area at pre-operative and 6 months post-

operative between 2 groups
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2) 141.385 104 16

Mean density of cleft area 72.021
Relative density = =

Mean density of adjacenttooth 141.385

Figure 5 (A) Method to analyze density of cleft area by CT scan in each cross-

sectional view (a) tracing area at cleft site, (b) tracing area of adjacent tooth
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Periapical radiograph evaluation

The periapical film was taken at pre-operation and 1, 3, 6 months post-
operation. The reproducible position was confirmed by using polyvinyl siloxane

impression material as a occlusal index for each patient (Figure 6).

Figure 6 Polyvinyl siloxane impression material as a occlusal index

Bone density assessment

The ImageJ software was used to assess mean density. The cleft area was
outlined and measured. The density of an adjacent tooth was also measured and
used as a reference. Due to different contrast in each periapical film, we traced area
at the junction between dentin and pulp to represent both radiopacity and
radiolucency. While chose “set measurement” button in Image) and selected
program to showed area, minimum, maximum and mean density of traced areas,

these values were displayed automatically (Figure 7).

The relative density was calculated by mean density at the cleft site area

divided by mean density of adjacent tooth area.

Then, we compared the relative density of cleft site area at pre-operative, 1,

3 and 6 months post-operative between 2 groups.
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Mean density Min Max

Mean density of cleft area 78.584
Relativedensity = =

Mean density of adjacenttooth 90.469

Figure 7 Method to analyze density of bone filled by periapical film

Level of bone tissue assessment

Level of filled bone in cleft site at 6 months post-operative was evaluated

according to Chelsea scale (Figure 2).
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Statistical analysis

All data was analyzed by SPSS software for Windows version 17.0 (IBM
Corporation, Somers, NY). A p-value of < 0.05 was considered to be statistically
significant. Demographic data was summarized by descriptive statistics. Data were

tested normal distribution by One-Sample Kolmogorov-Smirnov test.

- The percentage of fbone volume was compared between PRF and non-PRF
group by using Mann-Whitney U test because the population was independent but

the means of two groups were not normally distributed (non-parametric test).

- Filled bone relative density using CBCT was compared between PRF and
non-PRF group by using Mann-Whitney U test because the population was
independent but the means of two groups were not normally distributed (non-

parametric test).

- Filled bone relative density using periapical film was compared between
two groups at pre-operation, 1, 3 and 6 months by using Mann-Whitney U test
because the population was independent but the means of two groups were not

normally distributed (non-parametric test).

- Filled bone relative density using periapical film in each group was
compared from pre-operation to 6 months post-operation by using Friedman’s test
because the population was dependent but the means of two groups were not

normally distributed (non-parametric test).

- The level of bone tissue in both groups were classified by Chelsea scale and

summarized by descriptive statistics.
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CHAPTER IV
RESULT

Part I: Demographic Information

In 20 alveolar cleft patients supposed to be operated were recruited. Two
patients were cancelled surgical treatment and one patient denied to participate this
study. However, 4 patients were excluded due to unable to attend all radiographic
examination. Therefore, only 13 patients, 15 alveolar cleft sites were attended in
this study. Nine patients were male and four patients were female. They were
classified into two groups, PRF group and non-PRF group. The PRF group consisted of
six male patients. The age ranged from 9 to 13 years, the mean age was 9.83+1.60
years, There was two bilateral cleft lip (66.67%) and palate and four unilateral cleft
lip and palate (33.33%) patients. The non-PRF group consisted of three male
patients (42.86%) and four female patients (57.14%). The age ranged from 8 to 14
years, the mean age was 10.29+1.89 years. There was seven unilateral cleft lip and

palate, three right sites and four left sites (Table 1).

Table 1 Demographic characteristics of the patients

PRF Group (n = 6) Non-PRF Group (n = 7)
male female Male female
UCLP BCLP UCLP  BCLP UCLP BCLP UCLP BCLP
No. of a4 2 0 0 3 0 a4 0
patient (%)  (66.67%) (33.33%) (0%)  (0%) (42.86%) (0%) (57.14%) (0%)

Total 6 0 3 4

Age average 9.83+1.60 10.29+1.89

(years)

Abbreviation: UCLP, unilateral cleft lip and palate ; BCLP, bilateral cleft lip and palate
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PRF benefits in handling particulate bone for grafting. It made the harvested

bone particle become aggregate and glutinous thus easily to be carried (Figure 8).

A B

Figure 8 (A) The harvested particulate cancellous bone from iliac crest (B) The

mixture of particulate cancellous bone and PRF appeared as gelatinous aggregation
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Part Il: Comparison of filled bone volume between before and 6 months after

surgery by using CBCT

In PRF group, the volume of alveolar cleft before grafting ranged from 234.78
to 547.05 mma, the mean + SD was 369.51 + 110.52 mm3. In non-PRF group, the
cleft volume ranged from 363.60 to 688.80 mm3, the mean + SD was 441.76 + 112.00
mm’. Then the filled bone volume in cleft site at the 6" month post-operation was
measured. In PRF group, the filled bone volume ranged from 142.80 to 369.18 mm3,
the mean mean = SD was 230.99 + 73.48 mm". In non-PRF group, the filled bone
volume ranged from 147.72 to 489.51 mm3, the mean mean + SD was 298.78 +
114.11 mm’. Mann-Whitney U test showed no statistical significance in cleft volume
and filled bone volume between two groups (P = 0.203 and 0.203, respectively).

In PRF group, the percentage of filled bone volume ranged from 41.31 to
93.39, the mean + SD was 64.87 + 19.63. In non-PRF group, the percentage ranged
from 67.74 to 18.73, the mean = SD was 64.87 + 19.63. Mann-Whitney U test
showed no statistical significance in the percentage of filled bone volume between
two groups (P = 0.817). (Table 2, Figure 9)

Table 2 Volume analysis by CBCT in PRF and non-PRF group

PRF Group (n = 8) Non-PRF Group (n = 7)

Mean +SD min max Mean +SD Min max p-value
Cleft volume
at pre- 369.51+110.52 234.78 547.05 441.76+111.99 363.60 688.80 0.203
operation
(mm’)
Filled bone 230.99+73.48 14280 369.18 298.78+114.91 14772 489.51 0.203
volume at 6
months
(mm’)
Percentage of  64.87+19.63 41.31 93.39 67.74+18.73 40.57  90.28 0.817

filled bone
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Figure 9 The percentage of filled bone between two groups using CBCT
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Part lll: Comparison of relative density between before and 6 months after

surgery by using CBCT

In PRF group, the relative density of alveolar cleft before grafting ranged from
0.415 to 0.717, the mean + SD was 0.578 + 0.12. In non-PRF group, the cleft relative
density ranged from 0.477 to 0.691, the mean + SD was 0.595 + 0.08. Then the bone
filled relative density in cleft site at the 6" month post-operation was measured. In
PRF group, the filled relative density ranged from 0.641 to 0.923, the mean + SD was
0.744 + 0.10. In non-PRF group, the filled relative density ranged from 0.661 to
0.855, the mean + SD was 0.759 + 0.08. Mann-Whitney U test showed no statistical
significance in cleft relative density and filled bone relative density between two
groups (P = 0.728 and 0.562, respectively).

In PRF group, the change of filled bone relative density ranged from 0.024 to
0.498, the mean + SD was 0.172 + 0.15. In non-PRF group, the change of filled bone
relative density ranged from 0.030 to 0.378, the mean + SD was 0.164 + 0.12. Mann-
Whitney U test showed no statistical significance in change of filled bone relative

density between two groups (P = 0.908). (Table 2, Figure 10)

Table 3 Relative density analysis by CBCT in PRF and non-PRF group

PRF Group (n = 8) Non-PRF Group (n = 7)
Mean +SD min max Mean +SD Min max p-value

Relative density 0.578+0.12 0.415 0.717 0.595+0.08 0.477 0.691 0.728
of cleft site at

pre-operation

Relative density 0.744+0.10 0.641 0.923 0.759+0.08 0.661 0.855 0.562
of filled bone at

the 6th month

Change of 0.172+0.15 0.024 0.498 0.164+0.12 0.030 0.378 0.908

relative density
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Part IV: Comparison of relative density between before, 1, 3 and 6 months after

surgery by using periapical radiographs

In PRF group, the relative density of alveolar cleft before grafting ranged from
0.321 to 0.588, the mean + SD was 0.461 + 0.10. In non-PRF group, the cleft relative
density ranged from 0.421 to 1.023, the mean + SD was 0.707 + 0.29. Then the bone
filled relative density in cleft site at the 1St, 3 and 6" month post-operation were
measured.

At the 17 month post-operation, in PRF group, the filled relative density
ranged from 0.289 to 1.1123, the mean was 0.707 + 0.28. In non-PRF group, the
filled relative density ranged from 0.382 to 1.782, the mean + SD was 0.845 + 0.45.

At the 3rd month post-operation, in PRF group, the filled relative density
ranged from 0.158 to 0.876, the mean + SD was 0.669 + 0.24. In non-PRF group, the
filled relative density ranged from 0.566 to 0.796, the mean + SD was 0.668 + 0.12.

At the 6th month post-operation, in PRF group, the filled relative density
ranged from 0.531 to 0.979, the mean + SD was 0.745 + 0.18. In non-PRF group, the
filled relative density ranged from 0.340 to 1.579, the mean + SD was 0.807 + 0.41.

Mann-Whitney U test showed no statistical significance in cleft volume at pre-
operation and bone filled relative density of cleft site at the 1St, 3rd, 6" month post-
operation between 2 groups (P = 0.249, 0.775, 0.570 and 0.949, respectively). (Table
4, Figure 11)
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PRF Group (n = 8)

Non-PRF Group (n = 7)

Relative density Mean +SD min max Mean +SD min max p-value
Cleft site at 0.461+0.10 0.321 0.588 0.707+0.29 0.421 1.023 0.249
pre-operation
Filled bone 0.707+0.28 0.289 1.124 0.845+0.45 0.382 1.782 0.775
at 1 month
Filled bone 0.669+0.24 0.158 0.876 0.668+0.12 0.566 0.796 0.570
at 3 months
Filled bone 0.745+0.18 0.531 0.980 0.807+0.41 0.340 1.579 0.949
at 6 months
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Figurell The relative density between two groups at different time
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Part V: Comparison of the change of relative density in each group from pre-
operation to 6 months post-operation by using periapical radiographs
In PRF group and non-PRF group (Figure 12), Friedman test showed no

statistical significance in change of filled bone relative density from pre-operation to

6 months post-operation (P = 0.122 and 0.960, respectively).

—@— PRF group
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Figure 12 The filled bone relative density in both groups from pre-operation to the

h
6" month post-operation
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In PRF group, the mean + SD of the change of filled bone relative density
from pre-operation to the 1" month post-operation was 0.124 + 0.15, from pre-
operation to the 3rd month post-operation was 0.175 + 0.21 and from pre-operation
to the 6" month post-operation was 0.239 + 0.14. In non-PRF group, the mean + SD
of the change of filled bone relative density from pre-operation to the 1" month
post-operation was 0.151 + 0.38, from pre-operation to the Srd month post-operation
was 0.034 + 0.27 and from pre-operation to the 6" month post-operation was 0.090
+ 0.36. Mann-Whitney U test showed no statistical significance in change of filled
bone relative density between two groups from pre-operation to the 1" month post-
operation, from pre-operation to the 3rd month post-operation and from pre-
operation to the 6" month post-operation (P = 0.655, 0.173 and 0.465,
respectively).(Table 5)

Table 5 Change of relative density analysis by periapical film in PRF and non-PRF
group

Change of relative density PRF group (n=8) Non-PRF group p-value
(n=7)
Mean +SD Mean +SD

Pre-operation to the 1" 0.124+0.15 0.151+0.38 0.655
month

Pre-operation to the 3rd 0.175+0.21 0.034+0.27 0.173
month

Pre-operation to the 6th 0.239+0.14 0.090+0.36 0.465

month
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Part VI: Position of filled bone at 6 months post-operation classified by Chelsea

scale using periapical radiographs

In overall 15 cleft sites, the position of filled bone at 6 months post-
operation were classified by Chelsea scale. (Table 6, Figure 13) In PRF group, five
cleft sites (71.42%) were classified in grade A, one cleft site (14.29%) was classified in
grade C and one cleft site (14.29%) was classified in grade D. There was one cleft
site that could not classified because it did not have periapical radiograph at 6
months after surgery. In non-PRF group, three cleft sites (42.86%) were classified in

grade A and four cleft sites (57.14%) were classified in grade C.

Table 6 Chelsea scale classification

Grade A Grade C Grade D
(Clefts) (Clefts) (Clefts)
PRF group (n=7) 5 1 1
(% in group) (71.42%) (14.29%) (14.29%)
*missing data in 1 cleft
Non-PRF group (n=7) 3 q -

(% in group) (42.86%) (57.14%) (0%)
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Figure 13 The position of filled bone classified by Chelsea scale (A) Non-PRF group,
(B) PRF group
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CHAPTER V
DISCUSSION AND CONCLUSION

Alveolar bone grafting is an essential procedure for management cleft lip and
palate patients. It does not only facilitate the tooth eruption but also stabilize the
maxillary arch. Autogenous iliac cancellous bone is preferable bone graft material
because of higher osteoinductive property and more osteogenic cells than other
grafting materials. Moreover, it can be harvested easily in adequate amount.
However, partial bone resorption and inadequate of alveolar width or height was
found postoperatively.

Factors influencing postoperative bone resorption have been reported including
the age of patient, width of alveolar cleft, volume of grafted bone, and position of
canine teeth as the major factors.(15, 67, 68) Growth factors, such as VEGF, PDGF
and FGFb, also have influence of promote healing. These growth factors aid in
angiogenesis, wound healing by epithelial cover and controlling circulating stem cells.
Due to the richness of growth factors favorable to healing of PRF, we were interested
in the benefit of PRF on bone graft healing. The outcome of grafted bone was
measured by volume, density and position of filled bone in alveolar cleft at the 6"
month after surgical procedures. However, iliac cancellous bone mixed with PRF
failed to show higher prosperity. This study, we used plastic tubes to prepare PRF.
After centrifuge, the PRF was coagulum. It did not form PRF membrane immediately
like PRF preparation from the glass tube. We mixed bone particles with PRF in
stainless steel plate. Then after 20-30 minutes, the particulate bone particles were
glutinous aggregation. Interestingly, PRF aided in handling the graft particles by gluing
them. Since no one reported about this property of PRF, we could claim that we
were the first authors declared this advantage of PRF in making the bone particles
stick together like a gelatinous composition.

There are many methods for post-operative evaluation of grafted bone. In this
study, we assessed both qualitative and quantitative of filled bone by using
periapical radiographs and cone beam computed tomography (CBCT). From the
study of Jayasankar V. Valiyaparambil, et al.(69) reported that had trend of decreasing
CBCT gray values of the edentulous sites with bone quality type from type 1 to type
4 classified by Lekholm and Zarb classification(70). However, this could not

categorizing bone into 4 types because the range of CBCT gray values for type 2 and
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type 3 were partly overlapped. They concluded that CBCT gray values can be used
to infer bone density and help to predict bone quality at implant sites. This
conformed to Salimov F, et al(71) that reported bone density assessment using CBCT
is efficient method and significantly correlated with implant stability parameters and
Lekholm and Zarb index(70). Due to the concerning of radiation exposure to
pediatric patients and the costs of CBCT, we did not performed CBCT at immediate
post-operation.

In this study, we did not find statistical difference between two groups but in PRF
group had more slightly change of relative density than non-PRF group (0.172 and
0.164, respectively).

While the study of E. Marukawa et al.(51) reported quantitative aspect of the
effect of platelet rich-plasma (PRP) by investigated bone resorption in width and
height. It showed PRP group was less bone width resorption than non-PRP group, but
did not differ in bone height resorption at 1 week, 1 month or 6 months.(51)
However, we could not sort out the opacity of filled bone at 6 months whether it
was the grafted bone or regenerated bone. Thus we assumed all of this opacity area
of alveolar cleft in these CBCT images as healing bone graft.

To make the same position of taking periapical radiograph, we used impression
material as the occlusal index in each patient. However, the eruption of teeth may
affect the minimal position change.

In both groups, there were same tendency of the change of filled bone relative
density. From pre-operation to the 1" month post-operation, the values of filled
bone relative density were increased, then little decreased from the 1" month to the
3 month post-operation and then were increased from the 3 month to the 6"
months post-operation. PRF group had lower relative density than non-PRF group at
pre-operation and the 1" month post-operation but then increased to same level as
non-PRF group at the 3" month post-operation.

As previous described, the relative density at pre-operation in PRF group was
lower than non-PRF group so we compared the change of relative density in both
groups. The change of relative density at the 3 month and the 6" month in PRF
group were higher than non-PRF group. Although no statistical difference was found
in the relative density change, we could assume that PRF might give some benefit in
bone healing. Conformed to the study of E. Marukawa et al.(51) that the relative
density of bone grafts in PRP group was lower than non-PRP group at 1 week after
surgery. Then the relative density of bone grafts in PRP group gradually increased to

the same level as non-PRP group from 1 month to 1 year after surgery.(51)
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Moreover, we assessed position of filled bone at the 6" month post-operation. It
classified by Chelsea scale.(7) This scale was first described by Witherow, et al in
2001. It has advantages over previously introduced scales that makes the filled-bone
within the alveolar cleft to be measured in mixed dentition before canine erupted.(7)
In this study, we found position of filled bone was classified to grade A and Cin 13
cleft sites that referred the success of bone graft. Although one cleft site in PRF
group was classified in grade D (50% of filled-bone) but it had sufficient bone to
stabilized alveolar cleft and did not required further alveolar cleft bone grafting.
However, at surgical operation, we could not place particulate iliac cancellous bone
graft in tooth bearing area due to soft tissue stiffness and anatomical discrepancy.
So we may not find the position of filled bone in that area in periapical radiographs.

However, we needed for further investigation on the effect of PRF improve in
bone healing rate. Although the filled bone in the cleft showed no statistical
difference between PRF and non-PRF group, PRF aided in handling the particulate
bone. After mixing the PRF to the harvested particulate cancellous bone, the bone
was more gelatinous aggregation.

Cone beam CT (CBCT) was used in this study due to the advantages over
conventional radiograph as previously described. Especially the actual dimension of
grafted area can be achieved. This conformed to our study, we found 75% of filled
bone by using periapical radiographs at the 6" month post-operation classified by
Chelsea scale, while in CBCT images had about 40% of filled bone in the same
patient. Nowadays, it is evaluated success of bone graft by using only index from
conventional radiographs, thus further investigation should create the specific index
for three dimensional radiographs to assess the outcome after alveolar cleft bone
grafting more precisely.

This study had many limitations including time, cost, and small sample size.
We need further investigations about treated alveolar cleft bone grafting with PRF in
long term follow up and more samples.

In conclusion, we found that at the 6" month post-operation quantitative
value in PRF group was less than non-PRF group. In the other hand qualitative value
in PRR group was more than non-PRF group. However, there was not statistical

difference in both quantitative and qualitative aspects.
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Table 1 Descriptive analysis in the gender of PRF and non-PRF groups

Group * Gender Crosstabulation

Gender

1 2 Total
Group  PRF Count 6 0 6
% within Group 100.0% .0% 100.0%
% within Gender 66.7% .0% 46.2%
% of Total 46.2% 0% 46.2%
non PRF  Count o 4 7
% within Group 42.9% 57.1% 100.0%
% within Gender 33.3% 100.0% 53.8%
% of Total 23.1% 30.8% 53.8%
Total Count 9 al 13
% within Group 69.2% 30.8% 100.0%
% within Gender 100.0% 100.0% 100.0%
% of Total 69.2% 30.8% 100.0%
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Table 2 Descriptive analysis in the cleft side of PRF and non-PRF groups

Group * Side Crosstabulation

Side
Right Left Total

Group  PRF Count 4 4 8
% within Group 50.0% 50.0% 100.0%

% within Side 57.1% 50.0% 53.3%

% of Total 26.7% 26.7% 53.3%

non PRF Count 3 4 7

% within Group 42.9% 57.1% 100.0%

% within Side 42.9% 50.0% 46.7%

% of Total 20.0% 26.7% 46.7%

Total Count 7 8 15
% within Group 46.7% 53.3% 100.0%

% within Side 100.0% 100.0% 100.0%

% of Total 46.7% 53.3% 100.0%

Table 3 and 4 Descriptive analysis in the age of PRF and non-PRF groups

Report

Age

Group Mean N Std. Deviation Range Minimum | Maximum
PRF 9.83 6 1.602 13
non PRF 10.29 7 1.890 14
Total 10.08 13 1.706 14
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Group * Age Crosstabulation
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Age
8 9 10 11 13 14 Total
Group PRF Count 0 a4 1 0 1 0 6
% within 0%| 66.7%| 16.7% 0%| 16.7% .0%| 100.0%
Group
% within Age 0%| 80.0%| 25.0% .0%| 100.0% 0%| 46.2%
% of Total 0%|  30.8% 7.7% 0% 7.7% 0%| 46.2%
non PRF  Count 1 1 3 1 0 1 7
% within 14.3%| 14.3%| 42.9%| 14.3% 0%| 14.3%]| 100.0%
Group
% within Age 100.0%|  20.0%|  75.0%| 100.0% .0%| 100.0%]| 53.8%
% of Total 7.7% T7%| 23.1% 7.7% 0% 7.7%| 53.8%
Total Count 1 5 4 1 1 1 13
% within 7.7%| 385%| 30.8% 7.7% 7.7% 7.7%| 100.0%
Group
% within Age 100.0%| 100.0%| 100.0%| 100.0%| 100.0%]| 100.0%]| 100.0%
% of Total 7.7%| 38.5%| 30.8% 7.7% 7.7% 7.7%| 100.0%

Table 5 and 6 Descriptive analysis in the cleft side of PRF and non-PRF groups

Case Processing Summary

Cases
Included Excluded Total
N Percent N | Percent Percent
Pre-op. volume * Group 151 100.0% 0 .0% 15 100.0%
The 6" post-op.volume * 15| 100.0% 0 0% 15 100.0%
Group
Percentagel * Group 15| 100.0% 0 0% 15 100.0%
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6th month

Pre-op. Post op
Group volume volume Percentage
PRF Mean 369.5113|  230.9887 64.8713
N 8 8 8
Std. Deviation 110.52245| 73.47848 19.62990
Range 312.27 226.38 52.08
Minimum 234.78 142.80 41.31
Maximum 547.05 369.18 93.39
non PRF  Mean 441.7643( 298.7829 67.7400
N 7 7 7
Std. Deviation 111.99490| 114.90578 18.72947
Range 325.20 341.79 49.71
Minimum 363.60 147.72 40.57
Maximum 688.80 489.51 90.28
Total Mean 403.2293|  262.6260 66.2100
N 15 15 15
Std. Deviation 113.46916| 97.89652 18.57958
Range 454.02 346.71 52.82
Minimum 234.78 142.80 40.57
Maximum 688.80 489.51 93.39




TETTLO6Z6C

Table 7 and 8 Comparison in the value of pre-operation volume, the 6" month
post-operation volume and percentage of filled bone using CBCT between two

groups by Mann-Whitney test

Mann-Whitney Test

Ranks
Group N Mean Rank Sum of Ranks
Pre-op.volume PRF 8 6.63 53.00
non PRF 7 9.57 67.00
Total 15
6" month PRF 8 6.63 53.00
Post-opvolume o, pRr 7 9.57 67.00
Total &5
Percentage PRF 8 7.75 62.00
non PRF i 8.29 58.00
Total 15

Test Statisticsb

Prevolume Postvolume Ratiovol
Mann-Whitney U 17.000 17.000 26.000
Wilcoxon W 53.000 53.000 62.000
Z -1.273 -1.273 =231
Asymp. Sig. (2-tailed) .203 203 817
Exact Sig. [2*(1-tailed Sig.)] 232° 232° 867

a. Not corrected for ties.

b. Grouping Variable: Group
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Table 9-11 Descriptive analysis in the relative density using CBCT in the cleft site at

pre-operation and the 6" month post-operation

Descriptive Statistics

N Mean Std. Deviation | Minimum | Maximum
CTdensitypre 15 .58247 .102551 415 717
CTdensity6m 15 .75093 .087853 641 923
ChangeCT 15 .16853 130624 .024 .498
Group 15 1.47 516 1 2
Case Processing Summary
Cases
Included Excluded Total
Percent N Percent N Percent
CTdensitypre * Group 15 100.0% 0 .0% 15 100.0%
CTdensity6bm * Group 15 100.0% 0 0% 15 100.0%
ChangeCT * Group 15 100.0% 0 0% 15 100.0%

Report

CT density pre-

CT density 6" month

Group op. Change of density

PRF Mean 57813 .74350 17213
N 8 8 8
Std. Deviation .124266 .095784 .150454
Minimum 415 .641 .024
Maximum 17 .923 .498
Range .302 282 474

non PRF Mean .59514 .75943 .16443
N 7 7 7
Std. Deviation 078561 .084544 115616
Minimum 477 .661 .030
Maximum 691 .855 378
Range 214 .194 .348
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Total

Mean

N

Std. Deviation
Minimum
Maximum

Range

.58247
15

.102551

.415
Nav
.302

.715093
15

.087853

.641
.923
.282

.16853
15

130624

.024
.498
474
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Table 12 and 13 Comparison in the value of pre-operation, the 6" month post-

operation and change of filled bone relative density using CBCT between two groups

by Mann-Whitney test

Mann-Whitney Test

Ranks
Group N Mean Rank Sum of Ranks
CT density PRF 8 7.63 61.00
pre-op- non PRF 7 8.43 59.00
Total 15
CT density PRF 8 7.38 59.00
6 month non PRF 7 8.71 61.00
Total 15
Change of density PRF 8 7.88 63.00
non PRF 7 8.14 57.00
Total 15
Test Statistics
CT density pre- Change of
op. CT density 6" month density
Mann-Whitney U 25.000 23.000 27.000
Wilcoxon W 61.000 59.000 63.000
Z -.347 -579 -.116
Asymp. Sig. (2-tailed) 728 562 .908
Exact Sig. [2*(1-tailed Sig.)] 779° 613" 955

a. Not corrected for ties.

b. Grouping Variable: Group
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Table 14 and 15 Descriptive analysis in the relative density using periapical films in

the cleft site at pre-operation and the 1St, 3rd, 6" month post-operation

Case Processing Summary

Cases
Included Excluded Total
N Percent N Percent Percent
Density pre-op. * Group 10 66.7% 5 33.3% 15 100.0%
Density 1" month * Group 13 86.7% 2 13.3% 15 100.0%
Density 3“ month * Group 12 80.0% 3 20.0% 15 100.0%
Density 6" month * Group 14 93.3% 1 6.7% 15 100.0%
Report
Density 1" Density 3" Density 6"
Group Density pre-op. month month month
PRF Mean 46068640 .70650950 66923514 74470957
N 5 6 7 7
Std. Deviation .101457883 .280509715 .242882567 176748947
Minimum .320854 .289059 158129 .530600
Maximum 587996 1.123569 .875800 979748
Range 267142 .834510 717671 449148
non PRF Mean 10676720 .84522243 66791120 .80653343
N 5 7 5 7
Std. Deviation 292379389 452052498 116925120 408145795
Minimum 421259 .381629 566079 .340414
Maximum 1.022570 1.782151 795579 1.579155
Range 601311 1.400522 .229500 1.238741
Total Mean .58372680 .78120108 66868350 17562150
N 10 13 12 14
Std. Deviation .243699960 374355156 192741630 .303861905
Minimum .320854 .289059 .158129 340414
Maximum 1.022570 1.782151 .875800 1.579155
Range .701716 1.493092 717671 1.238741
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Table 16 and 17 Comparison in the relative density in cleft site at pre-operation and

the 1St, 3rd, 6" month post-operation using periapical film between two groups by
Mann-Whitney test

Mann-Whitney Test

Ranks
Group N Mean Rank Sum of Ranks
Density pre-op. PRF 5 4.40 22.00
non PRF 5 6.60 33.00
Total 10
Density 1" month PRF 6 6.67 40.00
non PRF 7 7.29 51.00
Total 13
Density 3 month  PRF 7 7.00 49.00
non PRF 5 5.80 29.00
Total 12
Density 6 month PRF 7 7.43 52.00
non PRF 7. 7.57 53.00
Total 14
Test Statistics”
Density Density 1" Density 3rd Density 6th
pre-op. month month month
Mann-Whitney U 7.000 19.000 14.000 24.000
Wilcoxon W 22.000 40.000 29.000 52.000
Z -1.152 -.286 -.568 -.064
Asymp. Sig. (2-tailed) .249 775 570 .949
Exact Sig. [2*(1-tailed Sig.)] 310° 836 639° 1.000°

a. Not corrected for ties.
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Test S’catisticsb
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Density Density 1" Density 3" Density 6"

pre-op. month month month
Mann-Whitney U 7.000 19.000 14.000 24.000
Wilcoxon W 22.000 40.000 29.000 52.000
Z -1.152 -.286 -.568 -.064
Asymp. Sig. (2-tailed) 249 775 570 949
Exact Sig. [2*(1-tailed Sig.)] 310° 836" 639" 1.000°

a. Not corrected for ties.

b. Grouping Variable: Group
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Table 18 Descriptive analysis in the relative density in the cleft site using periapical

films of non-PRF group from pre-operation to the 6" month post-operation

NPar Tests non-PRF

Descriptive Statistics

Mean Std. Deviation Minimum Maximum
Density pre-op. 6278165 26912114 42126 1.02257
Density 1" month 6272868 19072666 .38163 79099
Density 3" .6359943 .10694563 56608 79274
month
Density 6" .6020993 17746797 .34041 12239
month
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Table 19 and 20 Comparison in the relative density in cleft site in non-PRF group

using periapical films from pre-operation to the 6" month post-operation by

Friedman test

Friedman Test

Ranks

Mean

Rank
Density pre-op. 2.25
Density 1st month 2.50
Density 3rd month 2.75
Density 6th month 2.50

Test Statistics’

N 4
Chi-Square .300
df 3
Asymp. Sig. 960

a. Friedman Test
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Table 21 Descriptive analysis in the relative density in the cleft site using periapical

films of PRF group from pre-operation to the 6" month post-operation

NPar Tests PRF

Descriptive Statistics

month

Mean Std. Deviation Minimum Maximum
Density pre-op. 4777773 13956076 .32085 .58800
Density 1st .6018717 .27405537 .28906 19972
month
Density 3rd .5998127 38646393 .15813 .87580
month
Density 6th 7864263 21246737 55895 97975
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Table 22 and 23 Comparison in the relative density in cleft site in PRF group using

periapical films from pre-operation to the 6" month post-operation by Friedman test

Friedman Test

Ranks
Mean Rank
Density pre-op. 1.67
Density 1st month 2.00
Density 3rd month 2.33
Density 6th month 4.00

Test Statistics’

N 3
Chi-Square 5.800
df 3
Asymp. Sig. 122

a. Friedman Test
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Table 24 Descriptive analysis in the Chelsea scale using periapical films at the 6"

month post-operation in both groups

Group * Chelsea scale Crosstabulation

Chelsea scale
A C D Total

Group  PRF Count 3 1 1 5
% within Group 60.0% 20.0% 20.0% 100.0%

% within Chelsea scale 50.0% 20.0% 100.0% 41.7%

% of Total 25.0% 8.3% 8.3% 41.7%

non PRF  Count 3 4 0 7

% within Group 42.9% 57.1% .0% 100.0%

% within Chelsea scale 50.0% 80.0% .0% 58.3%

% of Total 25.0% 33.3% .0% 58.3%

Total Count 6 5 1 12
% within Group 50.0% 41.7% 8.3% 100.0%

% within Chelsea scale 100.0% 100.0% 100.0% 100.0%

% of Total 50.0% 41.7% 8.3% 100.0%
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Table 25 and 26 Comparison in the change of filled bone relative density in cleft

site at pre-operation and the 1St, 3rd, 6" month post-operation using periapical film

between two groups by Mann-Whitney test

Group Pre-1Im Pre-3m Pre-6m
PRF Mean 12433 .17500 23860
Std. Deviation .154053]  .205558|  .135055
non PRF  Mean 15140 .03420 .09040
Std. Deviation .375433] 266051 .358380
Total Mean 14125 .10460 .16450
Std. Deviation .295838|  .236105| .267002

Test Statis’cicsb

Pre-1m Pre-3m Pre-6m
Mann-Whitney U 6.000 6.000 9.000
Wilcoxon W 21.000 21.000 24.000
Z -.447 -1.362 - 731
Asymp. Sig. (2-tailed) 655 173 465
Exact Sig. [2*(1-tailed Sig.)] 786° 222° 548"

a. Not corrected for ties.

b. Grouping Variable: Group
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