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Abstract: Objective: To observe the impact on maxillary growth of the use of buccal fat pads to pack palate relaxing
incisions. Methods: We recruited 30 patients aged 3-4 years with a complete cleft palate. Half (15) of the patients
underwent reparative surgery that entailed packing buccal fat pads into the bilateral raw bony surfaces and served
as the experimental group. The remaining 15 patients underwent reparative surgery that entailed packing and fixing
relaxing incisions with iodoform gauze and served as the control group. After a 5-year follow-up, the differences in
data from X-ray cephalometry and upper dental models in the two groups were analyzed using the T test. Results:
A significant difference (P < 0.05) in maxillary growth was observed between the two groups of children with cleft
palate. Conclusion: The results supported the use of buccal fat pads to pack relaxing incisions which led to improved

maxillary development in patients with cleft palate.
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Introduction

Conventional palatoplasty generates post-op-
erative scar tissue contraction due to the wide-
ly separated release and exposure of bone and
mucosal tissues by bilateral relaxing incisions,
which affects maxillary development [1]. The
packing of iodoform gauze into relaxing inci-
sions can also cause pain, fever, inconvenience
during eating and infection [2].

Several studies have shown that the maxillary
development of children who have undergone
complete cleft palate surgery always differs
considerably from that of unaffected normal
children, and post-operative scars are consid-
ered to be an important reason for these differ-
ences [3, 4]. This study was carried out on 30
patients with complete cleft palate who were
randomized to receive buccal fat pads (experi-
mental group) or iodoform gauze strips (control
group) to repair cleft palate relaxing incisions.
Through X-ray cephalometric and arch model
analysis, the influence on maxillary growth of
the different relaxing incision packing methods
used in the cleft palate surgery was recorded.

Materials and methods
Participant recruitment

Thirty patients aged 3-4 years with complete
cleft palate were recruited in the department of
Stomatology and The Second People’s Hospital
of Shenzhen between January 2006 and De-
cember 2007. Among the 30 cases (18 boys,
12 girls), 17 had a unilateral complete cleft pal-
ate and 13 had a bilateral complete cleft pal-
ate. They were divided randomly into two
groups, with 15 patients undergoing reparative
surgery that entailed filling the bilateral raw
bony surfaces with buccal fat pads (experimen-
tal group) and the remaining 15 undergoing
reparative surgery that entailed packing and fix-
ing relaxing incisions with iodoform gauze (con-
trol group). All of the operations were performed
by the same doctor to ensure that the same
surgical methods were used.

None of the children received orthodontic, alve-
olar or orthognathic treatment before or after
the operation. The 5-year follow-up data were
obtained during subsequent visits.
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Figure 1. Landmarks of X-ray cephalometry.

Statistical analysis

During the 5-year follow-up visits, lateral skull
X-ray slices and upper dental models were
measured under standard conditions. On the
lateral skull X-ray slice, fixed-pointed measures
of the value of S-N, Ba-N, /SNA, N-A, ZSNB,
N-B, ZANB, N-ANS, ANS-PNS, and N-ANS/N-
Me were taken (Figure 1). In the dental model,
the upper dental arch length (a-b), the tooth
bow front width (c-d) and the dental arch at the
widest point (e-f) were measured (Figure 2).

Results

The various measurement indices for two
groups are shown in Table 1. The parameter
values are the average of three measurements
taken by the same doctor. We performed the T
test using the means of the two groups. The
P-value (Table 1) showed a statistically signifi-
cant difference (P < 0.05) between the experi-
mental and control groups. The results demon-
strated that the maxillary growth in the experi-
mental group was considerably improved com-
pared with that in the control group.

Discussion

The post-operative development of maxillofa-
cial deformities in cleft palate mainly involves
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Figure 2. Measured landmarks in the upper arch
model.

central surface dysplasia and alveolar crest
collapse that result in severe underbite, midfa-
cial retrusion and lower facial protrusion. Some
studies have suggested that the appearance of
facial deformities is related to the post-opera-
tive formation of large scars on the surface of
the bare bone [5, 6] that has been recognized
to be repaired by granulation tissue, which cor-
responds to the scar tissue. The healing pro-
cess on the surface of the bare bone is depen-
dent on wound systolic pressure and scar tis-
sue formation, and its influence on maxillary
growth after surgery has been attributed to
wound systolic pressure and the stiffness of
the scar [3]. Some studies have shown that the
scar tissue of the palate is stiffer than normal
tissue, and is an important factor in the restric-
tion of maxillary growth [7].

In conventional cleft palate surgery, intra-oper-
ative separation by an adhesive periosteal
suture in the midline bares the bone on both
sides of the relaxing incision, and the use of
iodoform gauze to stimulate the formation of
scar tissue leads to the restriction of maxillary
growth, resulting in the inward incline of tooth
and alveolar structures and facial deformities
[8]. Thus, many researchers worldwide are try-
ing to discover and use alternative methods to
reduce scar formation and the occurrence of
complications after cleft palate surgery [9, 10].

The buccal fat pad is an ideal matrix for the
repair of soft tissue defects in the oral cavity
[11]. Because its blood supply is constant and
rich and contains many anastomoses in the
donor, the buccal fat pad has strong anti-infec-
tion and tissue repair properties, and rarely
undergoes necrosis or absorption after trans-
plantation [12]. With a complete capsular layer,
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Table 1. Various measurement indices of the two

groups (X =s)

Measurement Experimental Control Pvalue
group group
S-N (mm) 60.01+258 57.66+259 <0.01
Ba-N (mm) 95.55 + 3.55 92.75+4.15 <0.05
SNA (°) 80.53+3.04 7819+263 <0.01
N-A (mm) -411+330 -885+4.00 <0.01
SNB (°) 77.02 £ 2.64 76.38+2.56 <0.05
N-B (mm) -10.75+5.05 -11.65+59 <0.05
ANB (°) 1.28+2.9 -1.13+3.12 <0.01
N-ANS (mm) 48.13+3.27 4556+3.71 <0.01
ANS-PNS (mm) 40.01+3.51 3856+3.67 <0.05
N-ANS/N-Me 0.41 +0.03 0.39+0.04 <0.05
a-b (mm) 25.45+3.05 23.68+295 <0.01
c-d (mm) 31.34 £2.82 29.95+3.17 <0.01
e-f (mm) 46.62 + 3.16 47.02+4.03 <0.05

*A (subspinale), the innermost point on the contour of the premaxilla
between anterior nasal spine and the incisor tooth. ANS (anterior
nasal spine), the tip of the anterior nasal spine. B (supramental), the
innermost point on the contour of the mandible between the incisor
tooth and the bony chin. S (sella), the midpoint of the cavity of sella
turcica. N (nasion), the anterior point of the intersection between the
nasal and formal bones. Ba (basion), the lowest point on the anterior
margin of foramen magnum, at the base of the clivus. PNS (posterior
nasal spine), the tip of the posterior spine of the palatine bone,at the
junction of the hard and soft palates. Me (menton), the most inferior
point on the mandibular symphysis. *N-A/N-B is the distance that
each landmark projected to the Frankfort horizontal (FH) plane.

intervention, and used traditional iodoform
gauze as a comparison reference. The
results showed obvious differences in the
maxillary growth of the two groups, with
that of the experimental group being con-
siderably improved compared with that of
the control group, which was associated
with a large scar area that formed after
cleft palate surgery. The experimental
group had a decreased area of palate scar
tissue and therefore a reduced effect of
the post-operative scar on maxillary gro-
wth. However, maxillary growth continues
into adulthood, and the study should be
expanded to focus on the patients who
underwent cleft palate surgery when they
are 8-9 years of age. The ultimate impact
of this method therefore needs to be fol-
lowed up further.
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the buccal fat pad can be used as a filling in
various fissures. It is very soft and pliable, and
is easily separated from the surrounding tissue.
Buccal fat pads can repair defects of about 5
cm in diameter. When a bilateral pedicled buc-
cal fat pad flap is applied simultaneously, this
can repair more intra-oral defects [13, 14].

The buccal fat pad is a non-essential tissue in
the human body. Its removal has no effect on
facial appearance or function and it adheres to
the recipient site. Moreover, it can be removed
and its transfer to the repair site completed in
the same operating area [15]. The buccal fat
pad can be packed to cover both sides of the
cleft palate relaxing incision, where it forms epi-
thelia, prevents the formation of scar tissue,
promotes wound healing and reduces the force
formed by tension generated during the period
of wound healing, providing satisfactory condi-
tions for the normal growth of the maxilla [16].

This study used buccal fat pads to fill the cleft
palate relaxing incision as an experimental
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