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Loss of mandibular continuity due to neoplasm, trauma, or infection rvesults in major esthetic and
biologic compromise. The use of costochondral grafis for reconstruction of temporomandibular joint, described
first by Gillies in 1920, has been accepted as a suitable method for replacing the mandibular condyle,
especially in growing children. Autogenous iliac bone graft has been a satisfactory source of mandibular
reconstruction since Sykoff’s report in 1900. Autogenous bone grafis from the posterior aspects of the ilium

provide large amount of PMCB with acceptable donor site morbidity.
In timing of reconstruction, initial disease, age, medical history, growth and development, esthetic and

psychologic factors should be considered.

We present a case of osteosarcoma in the mandible that was treated by a hemimandibulectomy and
the defect was reconstructed 20 months later with composite method of costochondral and posterior iliac

bone graft

I. INTRODUCTION

There have been numerous experimental and cli-
nical investigations that attempted to improve anato-
mic reconstruction and functional rehabilitation after
loss of mandibular continuity because of pathologic
conditions or accidental or surgical trauma”. Me-
thods and materials for mandibular reconstruction
are free bone graft, composite graft, free and pedicle
compound flaps, vascalarized bone graft, and various
implants®>?,

Maxillofacial osseous defects require particular at-
tention to grafted tissues that have osteogenic poten-
tial’. Sykoff® was the first to reconstruct the mandi-
ble with an autogenous bone graft in 1900 and the
use of costochondral grafts for reconstruction of the
temporoma--dibular joint was first described by Gillies
® in 1920.

Because of biologic and anatomic similarities to
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the mandibular condyle, autogenous costochondral
grafts have been considered to be the most acceptable
tissue for temporomandibular joint reconstrution, es-
pecially in growing children®”. The advantages of
costochondral graft are capacity of growing and adap-
tation, possible fashioning, similar functional capabi-
lities of the mandibular condyle, and rare donor site
complications?.

Application of autogenous particulate marrow and
cancellous bone(PMCB) has been shown to provide
superior osteogenic induction properties, quicker re-
vascularization, higher resistance to infection, and
greater susceptibility to remodeling as compared with
a solid graft®. There are several introduced devices
to support PMCB and to make amorphous graft the
desired shape,such as metal trays (stainless steel
tray, vitallium porous tray or titanium mesh), Dac-
ron - urethane mesh, freeze - dried allogenic mandi-



ble or rib, and autologous mandible or rib*®.

The advantages of composite graft using autoge-
nous rib and PMCB are beiter chance of survival
of graft through immediate fixation, superior osteo-
genic induction property, quicker revascularization
and higher resistance to infection®.

We report a case of osteogenic sarcoma in the ma-
ndible that was treated by a hemimandibulectomy
including condyle, and the defect was reconstructed
20 months later with composite method of costochon-
dral and posterior iliac bone graft.

II. REPORT OF A CASE

A 15-year - old male patient was seen at our ser-
vice complaining of a continued painful swelling at
the left mandibular angle area(Fig. 1). Radiologic
examination through mandibular series and compute-
rized tomogram showed a expansive radiolucent le-
sion in the mandibular angle area with destruction
of the inferior cortex(Fig. 2). Microscopic examina-
tion of a needle biopsy showed many scattering foci
of the osteoid change with atypical hyperchromatic
cell reaction. The histologic diagnosis was osteogenic
sarcoma. So the patient underwent the radical exci-
sion of the lesion from the distal of canine tooth
including left mandibular condyle and the surgical
defect was temporarily reconstructed with resin imp-
lant fixed to the remaining mandible using compres-
sion plate and screws.

[t A L
Fig. 1. Preoperative frontal view at initial visit.
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Fig. 2. Preoperative panoramic view showing ra-
diolucency in left mandibular angle area.

Fig. 3. After mandibular resection, temporary
resin splint was applicated.

After 14 months, considerable amount of bone re-
generation was seen in panoramic view but no further
regeneration was observed at regular follow-up X -
rays(Fig. 3). Since there has been no evidence of
recurrence for about 20 months, secondary reconst-
ruction was planned. Considering his age in growing
period and for preservation of temporomandibular
joint function, costochondral and autogenous cancel-
lous bone graft as sandwiching method was chosen.
For obtaining large amount of cancellous bone -and
marrow, posterior iliac approach was done. Using
5th rib, contralateral to the defect of mandible, as
supporting device for PMCB, permanent reconstruc-
tion of mandible was performed(Fig. 4). The obtai-
ned 5th rib was then split along the axis extending
through the greatest width of the rib to 3cm below
the costochondral end of the rib. The rib was fashio-



Fig. 5. Split rib fixed to the remaining mandible
showing space for packing PMCB.

Fig. 6. PMCB was sandwiched between the split Fig. 8. Intraoral view showing increased degree
rib. of mouth opening.

Fig. 7. Postoperative facial photograph showing Fig. 9. Nine month postoperative panorama with
improved appearance. good maintenance of the graft.

ned to fit the defect and was positioned with the the posterior iliac crest was sandwiched between the
costochondral portion articulating in the glenoid fo-  split rib(Fig. 6). Presently we can see the good
ssa. The rib was stabilized with the remaining mandi- looking facial symmetry and appearance with increa-
ble at symphyseal area using rigid fixation and wiring sed degree of mouth opening, good result of graft
(Fig. 5). The cancellous marrow bone obtained from taking and preservation in radiograms(Fig. 7,8,9).
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. DISCUSSION

Costochondral graft has been accepted for many
years as a suitable method for replacing the mandibu-
lar condyle, especially in growing children®. This
type of graft allows for facial growth as well as provi-
des a functional joint. In addition, donor site comp-
lications are infrequent and regeneration of rib usua-
lly occurs within a year postoperatively . After first
description by Gillies, the scientific merit of costo-
chondral graft was established by Poswillo in 1974,
and further encouraged by MacIntosh and Henny
in 1977%9.

Five major indications for costochondral graft
exist : reconstruction following tumor surgery, corre-
ction of facial deformities, ankylosis, post-trauma

reconstruction, and for replacement of arthritic joint
9

The early use of costochondral grafting for TMJ
reconstruction was based on the empiric assumption
that cartilage would provide a durable, smooth arti-
culating surface that would resistant to ankylosis and
have the capacity for adaptation. Costochondral graf-
ting in these situations occasionally results in the
resumption of mandibular growth. Although conti-
nued and harmonious growth of the transplant is
unpredictable, encouraging functional and cosmetic
results have been obtained in a number of reported
cases”.

Several reports have been advocated the use of
an alloplastic condylar prosthesis in adult, but the
problem with this approach is that the alloplastic ma-
terial has no adaptive capacity.

Nelson and Buttrum® in 1989 reported that auto-
genous costochondral graft affords the opportunity
for the reattachment of the lateral pterygoid and thus
a potential for reestablishing excursive movement
which is not possible in alloplastic condyle prosthesis.
Maclntosh® has stated that another advantage of the
costochondral graft is that it can be placed in a fossa
devoid of disc because the rib cartilage is more tole-
rable and less deforming within the fossa. According
to Sinn”, among the types of viable cartilage, the
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hyaline cartilage obtained from the rib seems to pre-
sent the best survival after transplantation.

Mandible can be considered a small vascularized
bone consisting of a large amount of compact bone
with lower osteogenic potential, thus the combination
of rib and iliac bone seems to be a good choice’.

Corticocancellous autogenous hone grafts from the
ilium provide viable cellular and osteoconductive ca-
pacity and have been used successfully since Sykoffs?
report. An adequate volume of corticocancellous bone
can generally be harvested from the ilium, with acce-
ptable donor site morbidity.

The particles of autogenous bone and marrow must
be placed in a supporting device to form a composite
bone graft. Since Richard’s? stainless steel tray. lots
of devices were introduced®. But there is the danger
of foreign devices that the tray rim will be brought
directly into contact with oral mucosa. In case of
secondary infection, resolution would be difficult due
to presence of tray, and it would be necessary to
remove the tray. Defries et al'® reported reconstruc-
tion cases of freeze - dried allogenic mandibles com-
bined with PMCB. As allogenic mandible satisfies
the supporting action of tray for PMCB for required
period due to slow replacement than autogenous bone
graft, and donor site surgery is not without associa-
ted morbidity, this could be the choice of technique.
However cadaver mandible or rib is not accessible
in our country therefore autogenous rib tray was int-
roduced by the authors.

Autogenous bone is usually taken from the poste-
rior aspect of the ilium nowadays when large amount
of PMCB is needed. Postoperative problems such
as donor site pain, hematoma and delayed ambula-
tion are not common than anterior approach. Accep-
ted disadvantages were increased operating time and
the need to turn the patient during the operation®™ ¥,

Permanent reconstruction of the patient was post-
poned for 20 months due to possible recurrence of
osteosarcoma. In general, the drawbacks of primary
reconstruction are based on difficulty in wound clo-
sure and elimination of dead space and on detecting



early recurrence of malignant disease. In timing of
reconstruction, initial disease, age, medical history,
growth and development, esthetic and psychologic
factors should be considered. But in general, recons-
truction can be completed 3 months after benign tu-
mor resection, trauma or infection, and 12 months
after resection of malignant disease*®.

In surgical procedure, drilling holes in each half
of the rib is recommended®. The prosthesis must
be perforated to permit diffusion of nutrients to the
grafted tissue from the recipient bed, drainage of
breakdown products from grafted cells that undergo
necrosis, and ingrowth of capillary beds. The prese-
nce of the perichondrium is considered a fundamental
requirement for the vitality of cartilage grafts and
their appositional growth>*', Also elimination of
dead space is emphasized by Hunsuck et al.

Inherent to the success of any bone graft is proper
immobilization. When only the condyle is being rep-
laced, the length of maxillomandibular fixation is
usually 4 to 6 weeks. When a major portion of the
ramus is reconstructed, 8 to 10 weeks may be requi-
red. Upon removal of maxillomandibular fixation,
gentle opening exercises are initiated. In the early
stages of healing, there may be often a characteristic
lack of excursive movement. Patient can usually re-
sume a regular diet at 10 to 12 weeks postoperatively.

V. SUMMARY

A case is presented that describes a method of
mandibular reconstruction using costochondral graft
and split rib filled with PMCB with good result.

Postoperative facial contour and symmetry seemed
to be satisfactory but the patient got keloid nature
of the skin. Resultant mondibular function proved
to be quite acceptible considering extensiveness of
the surgical defect.

Radiographic examination of the grafted bed after
6 months showed osseous union between the compo-
site bone graft and the host bone. In the 9th month,
the graft showed partial resorption but no further
resorption was identified after then. The osseous

union between the graft and host bone was obvious.
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