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Case 
Report

Transport bone distraction osteogenesis of mandibular midline 
defect using custom made modified external device
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ABSTRACT 
For a Reconstructive surgeon, Facial skeleton reconstruction is yet quite an arduous procedure, even 
though there is a wide range of reconstructive options present.
Distraction osteogenesis is a process of slow bone expansion in which new bone is generated in an 
osteotomy gap in response to tension stresses placed across the bone gap .Transport distraction 
osteogenesis is an unconventional reconstructive modality in the armamentarium of a maxillofacial 
reconstructive surgeon with obvious advantages of osteogenesis and histogenesis from the residual host 
tissues after tumor ablative surgeries or trauma and also precludes donor site morbidity .
This paper renunciates that the procedure of Transport bone distraction Osteogenesis of mandibular 
midline defect after radical resection of Ameloblastoma in the anterior segment of the mandible, using 
custom made Modified light weight external device and which was later followed by rehabilitation after 
healing of mandibular segments with the help of Osseointegrated trans-osseous dental implants and 
dental prosthesis.
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INTRODUCTION                                                                 

 Ameloblastoma is a true neoplasm of odontogenic 
epithelial origin, which usually occurs in the mandible [1,3] .

 Major manifestations include cortical bone expansion 
along with perforation having a high recurrence rate. 
It often happens to invade surrounding soft tissues.

Ameloblastoma is the naturally seen to have a 
locally aggressive behaviour, seemingly having a 
malignant potential. Quite a significant disfiguration 
becomes notable. Main clinical features include 
pain, asymmetric appearance inducing difficulty 
in speech and even difficulty in articulation [2,4].

 The indication for surgical treatment is quite advisable 
but still has got a lot of controversy. Enucleation and 
curettage are conservative treatment approaches having 
High recurrence rates, requiring repeated procedures [3,4].

On the other hand, marginal or segmental 
mandibulectomies have relatively quite low recurrence 
rates but lead to major deformities. In 1987 Ilizarov 
developed the Distraction Osteogenesis (DO) technique 
and introduced this reconstruction method for MRA 
to scientific community. Consequently, in 1992 

MacCarthy reported the first successful application of DO 
treatment on mandible [5,6,7]. In a typical DO procedure, 
a manual distractor is used. A standard DO protocol 
consists of four phases: bone osteotomy and device 
installation, latency, activation, and consolidation [5,8,9]  .

Transport distraction osteogenesis remains a probable 
good prognostic treatment choice for mandibular 
reconstruction. Although it requires dental rehabilitation 
due to loss of dentition. In this case the Authors used 
customised light weight external transport distraction 
device and a reconstruction plate which was placed 
to fill the mandibular continuity defect, highlighting 
the procedure for trifocal distraction osteogenesis.

Trifocal distraction osteogenesis [Figure 1] modality 
works by compression osteosynthesis which results in 
formation of two simultaneous distraction regenerates 
(bifocal distraction osteosynthesis) which is obtained 
when two transport discs are created from both residual 
bone segments. Thereafter, both residual bone segments 
are simultaneously moved centripetally towards each 
other so that they meet in the center of the defect here 
in the symphyseal region. Hereby, subsequently gets 
compressed ( monofocal compression osteosynthesis) 
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at the docking site in the center of the defect [10].

Figure 1 

CASE REPORT                                                             

A 35 year old male reported to our department with 
complaint of swelling in the anterior portion of lower jaw. 
The swelling was of diffused size involving the symphysis 
and extending upto both parasymphysis region of the 
mandible( Figure 2 )

The patient underwent an incisional biopsy and was 
diagnosed as Plexiform Ameloblastoma. The patient 
underwent resection of mandible with a clear margin of 1.5 
cm on both sides( Figure 3 ) .

The reconstruction of  the defect was planned by a procedure 
known as Trifocal distraction osteogenesis ( Figure 4 ).

A light weight custom made device was designed in which 
a brass distraction arm was fabricated to make the device 
light weight. External fixtures with Schanz pins were 
used to transport the bone segments across the defect.

Thus, we were able to fabricate a very light weight external 
transport distraction device ( Figure 5 ).

The residual mandible was stabilised with 
the help of a reconstruction plate maintaining 
the right occlusion of the residual segments.

 A transport bone segment was created of size 1.5 cm on 
both sides which was then fixed fixed thereafter with the 
help of Schanz pin to the external fixator arm( Figure 6 ).

After a latency period of 7 days, the distraction was started 
at a distraction rate of 1mm / day and a radiograph was 
taken to evaluate . The distraction was carried out till 
the apposition of the distraction segments ( Figure 7 ).
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TRANSPORT BONE DISTRACTION OSTEOGENESIS

distraction osteogenesis needs an external device which 
should not be heavy, as the patient has to carry the device 
during the whole treatment. The external devices avail-
able in market are heavy and expensive titanium devices. 
So  a light weight custom made device was designed in 
which a brass distraction arm was fabricated to make the 
device light weight. External fixtures with Schanz  pins 
were used to transport the bone segments across the defect.

Transport distraction osteogenesis is done to preserve skel-
etal function after resection of large segmental bone defects, 
creating a distraction focus and resulting on small portion 
of healthy bone which will act as transport segment. Then 
using an external ring fixator, the latter segment is slowly 
distracted in the defect direction. This creates regener-
ated tissue resulting in bone union and a bridged effect. 
After the process of successful docking, which is achieved 
when the transportation segment heals with the adjacent 
bone . It is possible to foresee the timing of docking by 
measuring the distance between two bones on radiographs 
and calculating the number of days required to achieve 
contact based upon the distraction rate [4]. Although it is 
found to have some complications like loosing soft tis-
sue, loosening of pins, chronic pain, non-weight-bearing 
lameness, multiple surgeries and even amputations[4,11,12,13].
The distraction device used by Constantino (1995) consisted 
of an external semicircular frame attached to the mandible 
by two pairs of pins and to the transport disc by a transport 
tram which is quite bulky, unlike the reconstruction plate 
used in this case which is light weight. Therefore the 
reconstruction of the mandible with customised made 
modified external device transport distraction osteogenesis 
can be used to provide bone contour simultaneously 
and rehabilitation of the dentition with dental implants 
after the treatment of ameloblastoma with resection.
Further studies are needed in this technique. Novel 
devices can be manufactured with current 3 d imaging 
and cad/cam planning. 3 d printing can be used to make 
customised devices with automated distraction rates.
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 Distraction device was left in situ for consolidation of the 
distracted bone( Figure 8 ). 

The device was later on easily removed (Figure 9) 
after the consolidation under Local Anaesthesia.

The patient underwent further rehabilitation with trans-
osseous implants and fixed partial dentures (Figure 10).

DISCUSSION:                                                               

Distraction Osteogenesis characterizes slow bone 
expansion in which new bone is generated in an 
osteotomy gap in response to tension stresses placed 
across the bone gap [10]. Distraction Osteogenesis has 
been proved as quite a successful treatment modality 
pursued for patients with maxillo-mandibular skeletal 
defects. DO is a method of regenerating new bone tissue 
with using gradual supply of tensile stress across the 
osteotomized site[5,10]. Preoperative treatment planning 
is important to determine the correct placement and to 
apply the correct vector because implementing transport 
distraction osteogenesis around a curve of the mandible 
body presents specific challenges. The external device 
allows significant vector control in all plane of space by 
following the reconstruction plate. The reconstruction of 
the defect planned by the procedure known as Trifocal
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