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ABSTRACT

The purpose of this original case study was to present the efficiency of combined orthodontic and distraction
osteogenesis (DO) in severe maxillary hypoplasia along with importance of tongue graft for closure of large residual
palatal defect. DO has been successfully chosen in lengthening and widening the maxilla transversely to relieve
anterior dental crowding and transverse discrepancies between the dental arches. A UCLP (unilateral cleft lip and
palate), 15 year old male with the chief complaint of esthetic and functional problems because of skeletal class 11l
malocclusion with anterior crossbite and severe midline shift was taken up for this modality of treatment. Considering
the severity of malocclusion, combined orthodontic and DO treatment was considered adequate which was likely less
invasive and equally stable procedure. RED (rigid external distractor) was used for distraction after initial alignment
followed by closure of residual large palatal defect with tongue graft. Result obtained was esthetically good with
acceptable occlusion considering the severity with pleasing soft tissue profile. The review was done after six year
which showed remarkable skeletal stability with no dehiscence of tongue graft in palate area. The combined use of
DO and orthodontic correction in ULCP case had substantial skeletal stability, improving patient esthetic and self-
esteem.
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INTRODUCTION

Maxillary hypoplasia is a common clinical manifestation
in patients with ULCP. Clinically, this manifests as an
anteriorly divergent profile, midface deficiency and class
Il skeletal malocclusion. Type of treatment is in
accordance with the severity of the malocclusion. In
moderate to severe skeletal discrepancy, combined ortho-
surgical correction is required to obtain optimal results.
In most instances, definitive orthognathic surgery is
pursued after achieving skeletal maturity. However, in
severe cases early surgical correction with LeFort |

osteotomy and DO is also indicated. This technique
empowers effective adjustment of a huge maxillary
hypoplasia in a developing patient with long term stable
outcomes. It was subsequently adapted to the midface
and upper craniofacial skeleton.*

DO has its origins in orthopedic surgery that allows the
generation of new bone in a gap between two
vascularized bone surfaces in response to the application
of graduated tensile stress across the bone gap.'? The
technique was popularized by llizarov in the 1940s to
lengthen long bones without the need for a graft.’
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McCarthy et al was the first to report a craniofacial
application in patients with congenital deformities of the
mandible.* Maxillary advancement by distraction
osteogenesis started in late 90’s and is now widely used,
especially in patients with skeletal class 111 malocclusion
caused by maxillary hypoplasia.>*® Originally the
concept was introduced as gradually advancing the
maxilla after LeFort | corticotomy.!! In their technique,
an orthodontic facemask with elastic was used to deliver
the traction force to the maxilla. In this original case
study, we presented the successful treatment of a ULCP
who had skeletal class Il malocclusion due to severe
maxillary hypoplasia was managed with RED along with
closure of large residual palatal defect by tongue graft.
The aim of this study was to highlight the importance of
modified surgery first approach in the severe maxillary
hypoplasia along with successful correction of residual
large palatal defect with tongue graft followed by six
years follow up of case which showed remarkable
skeletal stability with no clinical sign of relapse.

CASE REPORT

An adolescent male reported to department of
orthodontics with chief complaint of forwardly placed
lower jaw. He had a complete left UCLP with no
associated syndromes. History revealed, rehabilitation
process was started with primary plastic surgeries, that is,
lip repair which was performed at 4 months of age
followed by palate repair at 10 months of age. The patient
had undergone secondary alveolar grafting was done at
the age of 11 years to facilitate the eruption of canine in
occult area.

At 15 years of age, the patient had his first orthodontic
appointment. A skeletal class Il malocclusion with
severe maxillary deficiency associated with severe
crowding and skeletal midline shift towards right side. In
the frontal view, the face showed mild asymmetry with
the chin deviated to the left. The facial profile photograph
demonstrated a marked midfacial deficiency, a retruded
upper lip. The nose also showed asymmetry with
flattening of the alar base on the cleft side. The sagittal
interach relationship score was 5 according to the Goslon
Yardstick.’> The patient was in the permanent dentition
with a negative overjet of 3 mm and negative overbite of
9 mm, bilateral crosshite and maxillary constriction
(Figure 1). At this stage, severe crowding was observed
in the maxillary arch with dental midline shift towards
right side. In the mandible, mild dental crowding was
observed along with lingually tipped maxillary and
mandibular incisors. The maxilla was short and retruded.
The skeletal and soft tissue profile was severely concave.

Intervention done

Based on the initial orthodontic diagnosis, the objectives
of treatment were to correct the maxillary arch
constriction; level and align the maxillary and mandibular
teeth in their basal bones, correcting the maxillary dental

midline deviation; coordinate the maxillary and
mandibular dental arches; correct the skeletal class Il
relationship; achieve adequate overjet and overbite;
correct the asymmetry and improve the facial esthetic;
and rehabilitate the residual palatal defect. Combined
orthodontic and DO treatment for maxillary advancement
was planned.
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Figure 1: Facial, intraoral photographs and X-ray at
14 years of age.

Figure 2: NiTi Expander.

The treatment was initiated by orthodontic treatment
were presurgically NiTi Expander was placed to expand
the narrow maxilla for transverse correction. Fixed
orthodontics was done with 0.22 MBT appliances in both
upper and lower arch. Therapeutic extraction of 25 was
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done to alleviate crowding. Cephalometric analysis, when
compared with standard, showed a skeletal class Il
relationship (ANB=5.0° and WITS=11°) with maxillary
hypoplasia (SNA=75.0°), (SNB=79°), low Frankfurt
mandibular plane (FMA=20°), retroclined upper and
lower incisors (U1-NA=21°(4) and L1-NB=12°(3) (Table
1). Due to severe skeletal severity as revealed by clinical
and cephalometric analysis, we planned DO to protract
the maxilla in order to correct skeletal discrepancy and
improve facial appearance.

Figure 3: Rigid external distractor.

Figure 4: Facemask for retention.

After initial alignment of both arches, maxillary
advancement was planned with DO. To some extent,
modified surgery first approach was done as complete
alignment was not done prior to surgery which hastened
the alignment post surgically due to rapid acceleratory
phenomenon.®® The objective of maxillary distraction was
to advance and reposition maxilla anterior-inferiorly. The
patient underwent a standard LeFort | osteotomy were
incision was placed below inferior turbinate. Incision
were placed around the cleft defect followed by excision

of mucosal edges were done, nasal floor was
reconstructed using 4-0 vicryl than RED system (KLS
Martin, Germany) was placed. DO was started from the
fifth postoperative day at a rate of 1 mm per day. The
maxilla was advanced 8.0 mm horizontally at point A
relative to the SN plane and its perpendicular, including
overcorrection of 2 mm. Rotation of maxilla was also
done by asymmetric distraction to correct the yaw of
patient. After osteogenesis, the RED device was kept in
place for 11 days as a rigid retention, then a facemask
was used for 3 months for retention were the device was
kept in place passively for retention of additional eight
weeks of night wearing of a face mask elastic traction
(Figure 3 and 5). Such a long consolidation period was
capital to guarantee a better long-term stability, thus
lessening the risk of skeletal relapse.42?

Figure 6: Stabilisation of tongue and suturing of
tongue flap.
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Table 1: Cephalometric reading at different period intervals.

Six years after

Parameters Pre-treatment Pre-surgical Post-surgical retention
SNA 75° 55° 75° 55° 81°1° 81°1°
SNB 79° 79° 79° 79°
ANB -4° -4° 2° 2°
U1-NA 21° (4) 29° (12) 25° (4) 26° (4)
L1-NB 12° (3) 26° (6) 23°(4) 24°(4)
Wits (in mm) -11 -11 0 0
GoGn-SN 26° 28° 32° 32°
FMA 20° 23° 26° 26°
IMPA 86° 90° 92° 93°
LAFH (in mm) 65 69 63 63
Co-A (in mm) 81 84 85 85m
Co-Gn (in mm) 117 (107-110) 117 116 116

Finally after three months, face mask therapy
discontinued and customized splint was removed. A
lateral incisor was pulled labially after completion of
complete distraction (Figure 5). Standard anteriorly based
dorsal tongue flap of dimension 3.5x1.5 cm was raised
with muscle pedicle to provide adequate vascularisation
and was sutured in an unstrained position to the cleft
margins with 4-0 vicryl interrupted suture. Donor site
was closed using 3-0 vicryl suture. The patient was
retaken for surgery for sectioning of flap and the
posterior margins were secured with 4-0 vicryl suture.
Healing was adequate and no dehiscence was observed
(Figure 6). After achieving considerable stability, it
showed remarkable improvement in speech and closure
of oronasal communication due to tongue graft.>* Final
levelling and alignment was done to get optimum overjet
and overbite.

Result

Post treatment extraoral and intraoral photographs,
cephalograms and orthopantomography were taken
(Figure 7). Post treatment dental casts showed acceptable
alignment of upper and lower arch with corrected sagittal
relationships (Figure 8). Inclination of upper and lower
arch was within normal limit UI-NA=25° (4) and L1-
NB=23° (4) associated with SNA increase to 81° (75°),
SNB of 78° (78°), ANB increase of 2° (-5°) and IMPA
increase to 92° (76°). The transverse relations were
maintained while the sagittal relations have improved,
finishing of the case was done with a class | canine
relation bilaterally. The patient was extremely satisfied of
results and had considerable improvement in his self-
esteem. Surgical skeletal stability even after 6 years with
minimal relapse skeletally (Table 1) and clinically
(Figure 9).
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Figure 7: Post treatment extraoral and intraoral
photographs, X-rays.

Figure 8: Post treatment dental casts.
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Figure 9: Post treatment extraoral and intraoral
photographs, X-rays after six years.

DISCUSSION

UCLP patient’s treatment is multidisciplinary team
approach because of the complex skeletal discrepancy,
bone deformity, multiple dental abnormalities, the
necessity of various specialties involvement and the need
for excellent patient cooperation. Even if solutions to all
of these challenges are developed, some patients might
see only partial correction depending upon the severity of
cleft cases. Midfacial hypoplasia is commonly found in
such cleft patients usually treated by conventional
maxillary orthognathic surgery after cessation of growth,
which include LeFort | advancement depending on the
severity that results in the displacement of the maxilla
anteriorly and stabilization afterward with rigid fixation.
However, several limitations have been reported with this
procedure, the literature documents 25%-40% relapse,
excessive blood loss and edema, it may induce an
undesirable fracture, especially in the patient with
abnormal bone structure such as CLP patient.?#?> The
frequent surgical intervention creates a tight surgical scar
which is considered a factor for growth retardation and
relapse of the midface after conventional orthognathic
surgery. In addition, maxillary advancement more than 6
mm is difficult to achieve using this technique.?

First clinical application of distraction osteogenesis, they
showed the elongation of hypoplastic mandible by
biological process generating new bone between the bony
segments.?” Traction force applied to bone also creates
tension in the soft tissue, initiating a sequence of adaptive
change termed distraction histogenesis.?®?° DO can be

performed either by intraoral distractor device or RED
system. The major drawbacks of internal distractors are
poor vector control, differential movement within the
midface, discomfort, infection and trauma during
activation.’® RED system has provided a significant
alternative to treat severe midface hypoplasia with
minimally invasive procedure. The gradual advancement
and lengthening of the soft tissue in distraction
osteogenesis procedure offers proper adaptation and
lowers relapse rates 5.56-10%, with more advancement.®
This technique can be used to treat skeletal dysplasia at a
young age (in comparison conventional surgery done
afterward cessation of active growth of an individual).
The intraoral customized splint was fabricated for our
patient due to unusual arch form and is inexpensive,
hygienic, and comfortable. It does not interfere with
speech and eating. The main advantages of intraoral
splint are the ability to control the direction of the force
vectors at any time during the distraction process without
discomfort the patient, adjusting the force to pass through
or above the center of the mass of the maxilla alters the
rotation movement direction, activating one side more
than other allows for midline correction when the maxilla
skewed to one side.3! The same was used in this patient
were asymmetric rotation of maxilla was initiated to
correct the yaw of patient towards left side. After
successful distraction of maxillary segment, tongue graft
was used to close to large residual palatal defect in order
to prevent the oronasal communication and hyper
nasality.®> The limitation of the rigid distraction
technique relate to those patients with complete absence
of teeth or lack of adequate bone in the cranial vault.
Limited patient acceptance of the halo frame due to
unaesthetic external component, incompliant patients, or
parents may contribute to postoperative problems such as
turning the screw to the wrong side, avoidance of daily
turning due to pain and forgetting daily turning of the
screw when activating the traction screw.®* Malocclusion
may occur due to traction force through the teeth. The
cost of the device is only a minor disadvantage.®* Some
complications related to the use of the cranium fixation
have been reported such as device failure, pin loosening
after trauma and infections surrounding the pins.®
However, patients do not complaint of the pain after
placement the halo pins. Patients can shampoo their hair
in the usual fashion. The device is removed in the clinic
without local anesthesia after the rigid retention
(consolidation) phase. Thus, we believe that it is
mandatory to the professions to offer special care for
patients with CLP such as innovative techniques, regular
supervision and motivation to achieve the desired
outcome with minor complications so that maximum
benefit can be accomplished with good esthetic outcome
which motivates compromised CLP cases so that they can
be part of all social events.®

CONCLUSION

A careful systematic treatment planning in UCLP cases
with regular counseling of parents and patients is
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minimum necessity for optimum result. Short presurgical
period and rapid movement of teeth post surgically are
important cascading effect by modified surgery first
approach for management of UCLP patient by RED
which not only improve overall result but also help in
reduction in overall treatment duration especially in
compromised craniofacial cases. It markedly improves
patients esthetics and self-esteem providing long term
skeletal stability with minimal relapse.
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