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ABSTRACT

In case of complete cleft lip and palate, the cleft alveolus
results from failure of fusion of the medial nasal and maxillary
processes. Maxillary alveolar clefts can prevent normal erup-
tion of the permanent dentition and can therefore inhibit facial
growth and symmetry. The repair of alveolar clefts has been
and still remains a controversial subject. Gingivoperiosteo-
plasty (GPP) is a procedure that tends to remove the soft
tissue barrier within an alveolar cleft and replacing it with a
gingivoperiosteal tunnel that facilitates bone healing through
guided tissue regeneration (GTR) without the need for bone
grafting and its associated donor site morbidity.

Material and Methods: Our study included 30 patients,
presenting with complete cleft lip and palate. This study took
place over a time range of 4 years from 2011 to 2015. Out of
these 30 cleft patients, 15 were left sided, 9 right sided and
6 bilateral. Preoperative assessment included detailed history
and photography (frontal, basal & intraoral). No preoperative
maxillary orthopedics were performed for any of our cases.

Results: Alveolar closure at the time of primary gingivo-
periosteoplasty using our modified technique was possible in
all cases regardless of the alveolar cleft width and laterality.
The cleft gap ranged between 6mm and 15mm, with a mean
of 10.4mm and SD of ±2.94mm. In 24 cases (80% of cases),
normal arch configuration was restored, while in the remaining
6 cases (20% of cases), there were minor degrees of residual
alveolar cleft. Tooth eruption through the repaired cleft was
observed in 8 cases (26.6% of cases) during the follow-up
period. Occlusion was satisfactory in most of the cases (23
cases) (76.6% of cases).

Conclusion: Our modified GPP technique outweighs its
drawbacks in terms of being a simple straightforward technique
with insignificant complications and it doesn’t require any
drastic preoperative orthopedics. Since the effects of GPP on
facial growth are still controversial, long term follow-up of
our cases would still be advised to verify such effects.
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INTRODUCTION

The development of the face is coordinated by
complex morphogenetic events and rapid prolifer-
ative expansion, and is thus highly susceptible to
environmental and genetic factors, explaining the
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high incidence of facial malformations. The process
of forming facial structures is the result of cell
proliferation, differentiation, adhesion, and apop-
tosis. The processes of the neural crest cells are
directed by molecular signals that are controlled
by a group of genes that include the transforming
growth factor beta (TGF-b) super family, sonic
hedgehog (SHH), fibroblast growth factors (FGFs),
and bone morphogenic proteins (BMPs). Failures
or errors in any of these intracellular mechanisms
can disrupt the normal fusion of the medial and
lateral nasal processes and maxillary process to
cause orofacial clefts [1].

In the complete cleft lip and palate, the cleft
alveolus results from failure of fusion of the medial
nasal and maxillary processes. As a result, ossifi-
cation centers in the premaxilla and the maxilla
cannot migrate and unite. The normal growth and
development in the region of the premaxillary-
maxillary suture cannot occur. As for the nasal
septum and interincisive suture, they deviate to
the non-cleft side due to the unopposed activity of
the normally inserted nasolabial muscles. The
premaxilla is displaced antero-superiorly with the
hemi-premaxilla. These abnormalities tend to en-
courage and exaggerate forward development in
the region of the premaxillary-maxillary suture [2].
Early reconstruction in the region of the premax-
illary-maxillary suture encourages a more normal
development of the alveolus as recommended by
Smith et al. [3].

Maxillary alveolar clefts can prevent normal
eruption of the permanent dentition and can there-
fore inhibit facial growth and symmetry [4].

The reconstruction of the alveolar process in
cleft patients is an essential part of cleft treatment
as it gives sufficient support to the alar base of the
nose; helps in correct eruption of teeth in the cleft



region and subsequently having proper periodontal
support [4].

There are three major surgical methods for the
closure of the alveolar cleft, they include primary
bone grafting, secondary bone grafting, and gingi-
voperiosteoplasty (GPP). Gingivoperiosteoplasty
was first described by Skoog in 1965 as a primary
alveolar repair procedure. GPP is a procedure that
tends to remove the soft tissue barrier within an
alveolar cleft and replaces it with a gingivoperi-
osteal tunnel that facilitates bone healing through
guided tissue regeneration (GTR) without the need
for bone grafting and its associated donor site
morbidity. The importance of the periosteum in
bony healing has been well documented by several
investigators. However, Ollier is most often credited
with first emphasizing the osteogenic potential of
the periosteum. This is especially true for patients
at a younger age [2].

Although the osteogenic properties of mucope-
riosteum in healing a cleft palate were initially
recognized by Langenbeck in the 1800s, it was not
until Tord Skoog’s descriptions of primary GPP or
“boneless bone grafting” in the 1960s that the
technique became popularized in cleft care. Suc-
cessful GTR following a GPP depends on the
integrity of the guiding tunnel to restrict fibrous
in-growth, the presence of viable periosteum in
the created flaps, and the age of the patient [5].

In 1990, Millard [6] advocated a more conser-
vative GPP procedure combined with an invasive
Latham device. In 2001, Grayson and Cutting [7]
proposed noninvasive presurgical nasoalveolar
molding combined with a conservative GPP pro-
cedure to repair the cleft alveolus. Many centers
(Millard and Latham, 1990 [6]; Wood et al., 1997
[8]; Santiago et al., 1998 [9] and Lee et al., 2004
[10]) recently have used GPP in conjunction with
primary lip repair instead of primary bone grafting,
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hoping to facilitate orthodontic treatment and
reduce the need for secondary bone grafting. Sev-
eral studies including Ritsila et al., 1972 [11];
Azzolini et al., 1982 [12]; Hellquist et al., 1983 [13]
and Smith et al., 1995 [3] have supported the find-
ings of Ollier and Skoog as regards the high osteo-
genic potential of periosteum-depositing bone
without subsequent resorption [2].

According to Millard, the main advantage of
GPP is closure of well-aligned segments using
periosteal flaps to offer the possibility of bone fill-
in of the cleft maxilla. This offers stability to the
jaw as a whole and also provides more normal
anatomical circumstances for growth of the maxilla.
Other benefits of GPP include establishing an intact
maxillary dental arch at an early age, facilitating
correct eruption path of permanent teeth, early
correction of the nose base symmetry, and avoid-
ance of traumatic injury of the donor site during
the bone grafting procedure [14].

The repair of alveolar clefts has been and still
remains a controversial subject.

MATERIAL AND METHODS

Our study includes 30 patients, presenting with
complete cleft lip and palate. This study was per-
formed over a time range of 4 years from 2011 to
2015. Out of these 30 cleft patients, 15 were left
sided (50% of cases), 9 right sided (30% of cases)
and 6 bilateral (20% of cases). There were 22 boys
(73.3% of cases) and 8 girls (26.6% of cases). The
age at the time of the repair ranged between 2 to
6 months of age with a mean of 3.9 months. The
surgical procedure took about 120min to 200min
with a mean of 165min.

Preoperative assessment included detailed his-
tory and photography (frontal, basal & intraoral).
No preoperative maxillary orthopedics were per-
formed for any of our cases.

Fig. (1-A,B): A case of 3-month-old male patient with left complete cleft lip.
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Surgical technique:
Skin markings and incisions for repair of the

cleft lip was done using the Tennison triangular
flap principle in the repair of unilateral cleft lip
cases and Mulliken repair in the bilateral cases.
We injected tumescent Epinephrine (1:100000) in
all layers of the lip as well as nasal walls, alveolus
and anterior palate. Muscles were carefully dissect-
ed as a separate layer to release them from their
wrong attachments. Then extended incisions were
made on both sides of the nasal cavity to facilitate
creation of two mucosal flaps to close the nasal
floor. Marginal gingivoperiosteal flaps (of width
ranging between 5-7mm) based on the palatal side
were raised from the anterior surface of the palate
and sides of the alveolus by medial and lateral
parallel incisions followed by elevation of the

mucoperiosteum. These flaps were transposed
medially to form the posterior, inferior and anterior
wall of the alveolar box. Closure of both flaps was
performed by (4/0) Vicryl simple sutures medially
and loose sutures laterally to support the flap
alignment in the same concept of palatal repair.
Prior to this step we started by closure of the nasal
floor using the created mucosal flaps from both
nasal walls. We used to fix the created mucoperi-
osteal flaps anteriorly with the labial mucosa by
simple interrupted sutures to add more stability
for the new alveolus. Repair of the mucosa, muscle,
and lip was then done as usual, meticulously align-
ing the mucosa with the labial (superior) side of
the created alveolus by interrupted (5/0) Vicryl
sutures. We performed GPP together with formal
lip and nose repair in one stage.

Fig. (2): Creation of the two mucoperiosteal flaps based on the palatal
side.

Fig. (3): Starting closure of both mucosal flaps to create the nasal
floor.

Fig. (4): Alignement of the alveolus with transpostion of both muco-
periosteal flaps and closure with inturrrupted sutures medially
and loose interrupted sutures laterally.

Fig. (5): Completion of alveolar repair by closure of the mucosa with
the superior surface of the alveolar box and creation of the
vestibule.

Fig. (6): Diagram showing: A yellow
colored zone representing the mucosal flaps
which are elevated to create the nasal floor
& a red colored zone representing the pos-
teriorly (palatal) based mucoperiosteal flaps
involved in the alveolar repair.


