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INTRODUCTION
Clefts of the Oral and Maxillofacial regions can be

considered one of the most common craniofacial anomalies as
regards occurrence. A congenital cleft lip is a deformity affecting
multiple elements that have significant physical and psychological
impact. Successful repair of the cleft lip and its associated
deformities is a challenging and rewarding task. (١)

Oro-Facial clefts have variable presentations. As regards
their anatomical position they may be unilateral or bilateral. They
may be isolated affecting either the lip or palate only or the
complete form that combines the previous two sites together.
Clefts of the lip and palate may also be associated with other
congenital anomalies and may be a part of a genetic syndrome. (١)

The primary palate is formed during weeks four to seven of
gestation by the median palatine process derived from the fronto-
nasal prominence. The lip and hard palate anterior to the incisive
foramen are formed during this developmental process. Variations
from normal development during this period may result in clefting of
the primary palate, manifesting as incomplete or complete and
unilateral or bilateral cleft extending into the lip. It is important to
realize that the alveolus lies within the primary palate; thus, an
alveolar cleft is a result of divergence from normal development
during fronto-nasal prominence growth, contact, and fusion.
Therefore, alveolar clefts are associated with cleft lip but not with
isolated cleft palate deformities. The cleft in the alveolus is typically
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located between the lateral incisor and the canine, although it can
also occur between the central and lateral incisors. (٢)

Facial disfigurement in a congenital cleft anomaly is
frequently complicated by a disrupted dental arch. The anterior
teeth may be malpositioned, malformed or congenitally missing
(٣). In this respect any patient born with a complete cleft should be
considered for alveolar grafting. (٤)

The benefits of alveolar cleft grafting (ACG) include:
stabilization of the maxillary arch, elimination of oro-nasal
fistulae, creation of bony support for subsequent tooth eruption,
and reconstruction of the hypoplastic pyriform aperture providing
support to the nasal alar base(٤). Furthermore; ACG provides bone
for placement of dental implants in cases with congenitally
missing teeth(٥) and allows improvement of the oral hygiene
conditions. (٦)

Various protocols were suggested for grafting of the
alveolar process. Primary bone grafting of alveolar cleft was
defined as that which was performed at an age younger than two
years. ACG performed between the ages of two and five years was
termed early secondary bone grafting. Finally when ACG was
performed at age greater than five years it was termed delayed
secondary alveolar bone grafting.(٤)

There is a general consensus that autogenous bone grafting
is the gold standard for ACG as it supplies osteogenic cells into
the cleft area(٧). However; controversy exists as regards the source
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of autogenous bone. The anterior iliac crest graft (ICB) has for
long been considered as the standard donor site for ACG(٨).
Alternative sources of autogenous bone have been employed such
as: the calvarium, the mandibular symphyseal region (MBG) as
well as the tibia. (٩, ١٠)

In concept there is an agreement amongst many surgeons
that mesenchymal-derived bone (e.g., MBG) used as graft
material is subjected to less bone resorption, compared with bone
of  endochondral origin (e.g., ICB). This physiological variation
was attributed to a difference in bony architecture, with a greater
fraction of cortical bone in the mesenchymal-derived graft. (١١)

Furthermore, the different autogenous bone donor sites
provide different volumes of bone. The volume of bone that can
be harvested from MBG was ٤٫٧١ cc for the cortico-cancellous
block (in average) and the largest cortical block that could be
obtained was ٢٠٫٩ x ٩٫٩ x٦٫٩ mm in dimension (٩). On the other
hands, the Anterior iliac crest provided ٥٠ cc of non compressed
cortico cancellous graft or a cortical block ٣x٥ cm in dimensions.
The posterior iliac crest provided ١٢٥-١٠٠cc of non compressed
cortico-cancellous graft or a cortical block of ٥x٥cm
dimensions(١٠). The volumetric capacity of the ICB exceeds by far
that of the MBG which suggests the need for volumetric support
when using MBG in wide ACG procedures. (١٢)

Research into the field of allogeneic grafts stemmed from
the concept of minimizing donor site morbidity without
compromising the chances of graft success. Moreover; as
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previously stated some donor sites needed augmentation when the
operative procedure exceeded its volumetric requirement. Studies
reporting successful ACG using allogeneic grafts have been
reported (١٣,١٤). These studies achieved a successful rate
comparable to ACG using autogenous bone grafts.(١٣)

Alloplasts have also been suggested as an alternative source
of bone to eliminate donor site morbidity but could not be used in
ACG without a source of osteogenic cells as a supplement.(٨)

Reports of recombinant bone morphogenic protein type two
(r-bmp٢) (١٥) as well as the use of stem cells with different carriers
in ACG offered another promising alternative source of bone with
minimal donor site morbidity.(١٦)

The use of platelet gel therapeutic concentrates and bone
marrow aspirate have long been discussed in conjunction with
grafting however they were seldom discussed in the field of ACG.

The use of bone marrow aspirate has long been advocated
in orthopedic surgery. Centrifuged bone marrow aspirate is one of
the most commonly used osteoinductors, in combination with
synthetic osteoconductors (such as β-Tricalcium phosphates), due
to their convenience, the technical ease with which they are
obtained, intraoperative processing, lack of immunogenicity, non-
transmissibility of diseases, and low cost (١٧). Although in concept
the use of centrifuged bone marrow would also be beneficial in
ACG, however the literature lacks clinical trials that assess the use
of bone marrow in ACG.
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Moreover; Hak Jun Kim et al. in     (١٨), attempted to
prepare PRP form bone marrow aspirate. Their hypothesis was
that PRP derived from bone marrow would contain more growth
factors and mesenchymal stem cells. They combined this PRP
with BMP-٢ and fibrin glue and used it for the repair of the
achilles tendon –bone junction in rabbit model. They concluded
that bone marrow derived PRP added to BMP-٢ improved
significantly the mechanical strength of tendon bone junctions ,
accelerated the formation of fibrocartilage and new bone after
tendon to bone junction injury.(١٨)

Since its introduction, PRP has been used in conjunction
with different grafting materials in bone augmentation procedures.
Several studies have supported the osteogenic capacity of PRP(١٩).
To date, the results from these studies are controversial and no
conclusions can be drawn regarding the bone regenerative effect
of PRP.(٢٠)

Platelet-rich fibrin (PRF) represents the second generation in
the platelet gel therapeutic concept with simplified processing
without the artificial biochemical modification(٢١). Unlike other
platelet concentrates, this technique requires neither anticoagulants
nor bovine thrombin nor any other gelifying agent. Hence, it is no
more than centrifuged natural blood without additives. (٢٢،٢٣)

Several reports support that, PRF will have a longer and
more predictable positive effect on both hard and soft tissue
healing while PRP will have a massively uncontrollable and short-
term effect.(٢٤, ٢٥)
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A myriad of postoperative assessment methods have been
suggested following ACG procedures. Never the less, the highest
accuracy in volumetric assessment has been associated with cone
beam computed tomography (CBCT).(٢٦, ٢٧)

The previously discussed scientific reports were used to
formulate the scientific hypothesis of this study. The study aims to
provide a clinical appraisal of the bone marrow aspirate and its
centrifuged product namely PRF on the healing phase following
the ACG procedure. Furthermore, ACG using MBG combined
with allogeneic bone was used as both the study control and as
carrier in the study group in an effort to find a more conservative
approach to ACG. The use of CBCT as the volumetric assessment
method was selected due to the volumetric accuracy associated
with this radiographic technique.


