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SUMMARY

Background: Hard tissue defects in the maxillofa-
cial region due to trauma or ablative surgery result
in functional and cosmetic problems. State-of-the-
art methods for reconstruction include the use of
vascularised tissue.

Objective: To review our results with the use of
non-vascularised rib grafts for maxillofacial recon-
struction.

Method: Patients who underwent maxillofacial
reconstruction using rib at the Komfo Anokye
Teaching Hospital during 1996-2004 were studied.
The technique for rib harvest and implantation of
the graft was standardized. Clindamycin was ad-
ministered peri-operatively and the harvested rib
was temporarily stored in clindamycin/saline be-
fore implantation. The graft was successful if it
survived beyond 6 months after placement. Fol-
low-up was for at least 12months postoperatively.
Results: A total of 29 patients were studied. The
indications for grafting included ameloblastoma,
malignant disease, cyst, ankylosis, and trauma.
Either rib bone only or with cartilage were used. In
90% of patients (26/29) the graft healed unevent-
fully. Two patients had dehiscence of the wound
with exposure of the graft intraorally within two
weeks of surgery and were successfully managed
with antibiotics.

Conclusion: Free autogenous rib was successfully
used to reconstruct defects in the maxillofacial
region. Further stabilization of the graft by inter-
maxillary fixation and the prophylactic use of
clindamycin may have helped to minimize compli-
cations.

Keywords: Rib, non-vascularised graft, maxillo-
facial reconstruction, mandible.

INTRODUCTION

Facial disfigurement can result from bone defi-
ciency following trauma or surgery. To minimize
the associated functional and cosmetic problems a
number of reconstructive options are available to
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the surgeon including the use of autogenous and
alloplastic implants™?. The most common alloplas-
tic implants include titanium bone plates and
screws, which though well tolerated are associated
with delayed complications including implant ex-
trusion or fracture®.

Sources of free non-vascularised bone grafts in-
clude calvarium, rib, ilium, tibia, fibula, scapula
and radius®. Their usefulness have, however, been
limited by early bone resorption and infection®.
Vascularised grafts are now the state-of-the-art for
bone replacement in the maxillofacial region®, as
they are reliable, resistant to radiation and infec-
tion, and allow the placement of dental implants.
Their disadvantages include high cost, the need for
specialized training and equipment as well as sig-
nificant donor site morbidity”®.

In Ghana, resource constraints combined with lack
of requisite skills limit the reconstructive options
available to the surgeon. The lack of universal
health insurance and widespread poverty among
patients also influence the treatment choices they
make, and therefore limit access to reconstruction
following ablative surgery.

In our practice patients commonly present with
advanced facial tumours. Resection of these tu-
mours usually involves large segments of bone.
Where possible, reconstruction of the ensuing de-
fect is carried out at the same operation using
autogenous non-vascularised tissue. A smaller
number of patients with pre-existing traumatic
defects of bone and soft tissue also undergo recon-
struction. The purpose of this study was to review
the outcome of non-vascularised autogenous rib
grafts used in some of our patients.

PATIENTS AND METHODS

Patients with hard tissue defects resulting from
trauma or elective surgery treated at the Komfo
Anokye Teaching Hospital during the 9-year pe-
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riod from 1996-2004 form the study sample. In-
formation on sex, age, diagnosis, operative proce-
dure, and outcome was obtained from patient re-
cords. The surgical technique of rib harvest, its
storage, and subsequent implantation has been
standardized in our unit. Grafts harvested were
either rib bone, rib bone with cartilage, or cartilage
alone. The graft was considered to be successful if
healing was uncomplicated within the first 6
months of its placement. Only patients who were
followed up for at least 12 months were included
in the analysis.

Surgical Technique

A pre-operative chest x-ray was taken in all cases
to rule out pre-existing chest pathology. The size
of the f defect to be reconstructed was estimated
by comparing with either adjacent structures or the
normal side where applicable. Surgery was carried
out under general anaesthesia via nastrocheal, oro-
tracheal, fiberoptic intubation or a tracheostomy.
Pre-operatively, 300mg clindamycin was adminis-
tered intravenously. The appropriate length of rib,
usually 5™ and 6", was harvested through an ante-
rior chest incision with preservation of the perio-
steal envelope. The bone graft was then stored in a
solution of 300mg clindamycin/500ml normal sa-
line. Following careful haemostasis the donor site
was closed in layers without drainage and a pres-
sure dressing was applied. The site of the facial
lesion was then operated upon and prepared to
receive the bone graft. The graft was molded to fit
the defect and secured with either mini-plates or
wires. Intermaxillary fixation was applied for 4
weeks except where the reconstruction was for
ankylosis of the mandible, when the fixation was
maintained for only 72 hours. The wound at the
recipient site was closed in layers after placing a
drain. Where the ear was reconstructed a firm
pressure dressing was applied for at least one
week. Adult patients were prescribed oral clinda-
mycin 500mg t.i.d. for 5 days after the operation,
with the dose being appropriately adjusted for
younger patients.

RESULTS

A total of 29 patients made up of 18 males and 11
females were studied. Their ages ranged from 12
to 65 years with a mean of 35.5years. The main
indications for grafting were ameloblastoma and
ankylosis (Table 1). More than 80% of the recon-
structions involved the mandible. Rib cartilage
was used for ear reconstruction in two (2) patients.
In the immediate post-operative period all the pa-
tients complained of mild donor site pain which
was successfully managed with non-steroidal an-

algesics. Majority (26/29) of patients had no graft-
related complications. Intra-oral wound dehiscence
with exposure of the graft was seen in two pa-
tients. In both cases this was successfully managed
with antibiotics. In one patient the bone graft un-
derwent early resorption within 6 months of the
procedure (Table 2).

Table 1 Indications for grafting

Indication Frequency
Ameloblastoma 10
Ankylosis of TMJ 6
Post trauma 5
Osteogenic sarcoma 2
Ear deformity 2
Odontogenic keratocyst 1
Hemifacial microsomia 2
Post-mandibulectomy deformity 1
All indications 29

Table 2 Complications and outcomes of the grafts

Complication Number of patients affected

(n=29)
*Early "Late  Outcome
Wound dehiscence 2 - Healed
Resorption of graft 1 1 Lost
Tumour recurrence
in graft - 2 Excised
Nil 26 26 Successful
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*Early = complication occurring within 6 months after surgery
+Late = complication occurring more than 6 months after surgery

Late complications included recurrence of tumour
in the bone graft in two patients who were oper-
ated for osteosarcoma of the mandible, unaesthetic
wrinkling of redundant facial skin and hypertro-
phic scarring (Figure 2b).

In all cases except where the graft underwent re-
sorption, there was an improved appearance and
prosthetic rehabilitation was easier. (Figures 1, 2, 3
and 4).

Figure 1la Child with osteosarcoma before surgery



December 2006 Volume 40, Number 4 GHANA MEDICAL JOURNAL

Figure 1b Child with osteosarcoma after surgery Figure 3b Male with post-surgical deformity after re-
construction

-

Figure 2a Female with ameloblastoma of mandible ] . .
before surgery Figure 4a Radiograph showing angle-to-angle defect of

mandible

Figure 2b Female in Fig 2a after surgery showing hy-

pertrophic scarring and unaesthetic wrinkling of excess

skin Figure 4b Radiograph showing rib graft in place of
previous defect

DISCUSSION

The sample is small considering the fact that large
jaw tumours are common in our part of the world.
One possible reason for this was that, in the pre-
vailing fee for service (“cash and carry”) system of
health financing, not all the patients who had their
tumours excised could afford the added cost of
immediate reconstruction.

Figure 3a Male with post-surgical deformity of mandi- The use of free non-vasculari§ed bone grafts to
ble replace large segments of facial bone has been
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superseded by microvascular techniques in devel-
oped countries where such skills and facilities are
readily available and outcomes are more predict-
able’. Vascularised grafts are less likely to get in-
fected or resorb as compared with non-
vascularised ones. In developing countries, how-
ever, the older reconstructive techniques still have
a place provided steps are taken to minimize graft
failure.

In this series, majority of the grafts survived even
when they bridged long defects of jaw bone. One
graft failed completely after undergoing early re-
sorption. This was attributed to early loading with
a denture. Two grafts dehisced intra-orally but
survived after antibiotic therapy. The dehiscence
was attributed to excessive tension in the mucosal
closure. Salivary contamination resulting in infec-
tion of the graft partly accounts for failure of free
grafts’. The low infection rate observed in this
study® could be attributed to the additional stabili-
zation of the grafts by the use of intermaxillary
fixation, and the prophylactic use of systemic clin-
damycin as well as the temporary storage of the
graft in a clindamycin-saline solution. Clindamy-
cin is a broad spectrum antibiotic which is active
against aerobic, anaerobic, and beta-lactamase
producing pathogens. It has significant tissue
penetration including bone™. Its prophylactic use
both intra-operatively and post-operatively, en-
sured that the drug became incorporated into the
graft and the surrounding blood clot and was also
freely available in the circulation.

Early graft-related complications were few. Tu-
mour recurrence in the graft was a late complica-
tion and was seen in two cases. This was thought
to be due to inadequate excision of tumour during
the initial surgery and could have been avoided if
microvascular reconstruction had been avail-
able™®,

Apart from post-operative pain which was success-
fully managed with analgesics no significant mor-
bidity at the donor site was reported, making this
procedure relatively safe and attractive to use.
Even though the rib grafts offered little bulk in the
mandible, they provided an effective skeletal base
to support a denture.

The majority of the reconstructions followed sur-
gery for ameloblastoma of the mandible. These
tumours are common in our pratice and pose a
reconstructive challenge™.
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Reconstruction of large segment of mandible using
free rib gave a better functional and cosmetic out-
come than if nothing had been done after tumour
resection.

Until the technical deficiencies and cost factors™
that prevent the adoption of state-of-the-art prac-
tices in tissue reconstruction in developing coun-
tries are addressed, non-vascularised rib grafts
may continue to be used in restoring function and
giving a more satisfactory appearance in patients
with maxillofacial defects.

CONCLUSION

In the absence of facilities for vascularised tissue
transfer free autogenous rib was used to recon-
struct defects in the maxillofacial region with rea-
sonably good results. The survival of the graft was
attributed to the stabilization of the graft using
intermaxillary fixation; the systemic administra-
tion of clindamycin peri-operatively; and the tem-
porary storage of the graft in clindamycin/saline
solution prior to implantation.
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