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Abstract
Introduction
Ameloblastoma is a locally destructive tumor with a propensity for recurrence if not entirely
excised. Management of ameloblastoma poses a challenge for all involved in the field of head
and neck surgery because successful treatment requires not only adequate resection but also a
functional and aesthetically acceptable reconstruction of the residual defect.

Methods
Patients who had histologically proven ameloblastoma between 1991 and 2009 were identified
from the database of Aga Khan University Hospital. A review of all medical records, radiological
images, operative reports and pathology reports was undertaken.

Results
A total of 15 patients with histologically confirmed ameloblastoma were identified. Out of 15
patients nine were males and six were females with age range from 20 to 60 years (mean age 43
years). The most common symptom found in our patient group was painless facial swelling. In
13 patients the origin of tumor was mandible and in the remaining two the tumor originated
from maxilla. Eleven out of 15 patients underwent segmental mandibulectomy, two had
maxillectomy and two had enucleation. All patients who underwent segmental
mandibulectomy required reconstruction. Reconstruction was done with microsurgical free
tissue transfer in eight patients, non-vascularized iliac crest bone graft was used in
one patient and two had plating only. All free flaps survived with no evidence of flap loss. The
mean follow-up was eight years. There was no evidence of graft failure which was used in one
patient. Complication was seen in only one of our patients in the form of plate exposure.
Recurrence was seen in two of our cases who primarily underwent enucleation. All patients had
satisfactory speech, cosmesis and mastication.

Conclusion
The management of ameloblastoma still poses a big challenge in spite of being the most
common odontogenic tumor. In our study we have found that segmental mandibulectomy with
disease-free margin of around 1 cm and immediate reconstruction with free tissue transfer
have shown good results.
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Introduction
Ameloblastoma is a benign but locally aggressive tumor of epithelial origin that arises from
enamel, dental follicle, periodontal ligaments or lining of odontogenic cysts [1, 2]. It is a rare
head and neck tumor but it is still the most common odontogenic tumor [3].

The estimation of annual incidence of ameloblastoma is 0.5 per million population. This
accounts for more or less 1% of tumors and cysts involving jaw and 10% of tumors of dental
origin. Although ameloblastoma involves all age groups, peak incidence is documented in the
second and sixth decade [4, 5]. The third and fourth decade is also mentioned for the peek
incidence by others [6]. There is significant difference among racial groups. In Blacks more
cases are seen in third decade whereas Caucasians have peak incidence during the fourth
decade. The disease is most often found posteriorly in the angle of mandible and ascending
ramus but can occur anywhere in the mandible or maxilla. Overall 80% of all ameloblastomas
occur in the mandible and 20% in the maxilla.

The tumor is usually asymptomatic and presents itself as a slowly enlarging facial swelling.
Ameloblastoma is a locally destructive tumor with a propensity for recurrence if not entirely
excised. Radiological investigations are helpful in diagnosis. The orthopantomogram (OPG) is a
useful first-line investigation and shows well-demarcated unilocular or multilocular expansile
lucencies with a so-called ‘soap bubble’ appearance [7, 8]. Computed tomography (CT) is useful
in the assessment of the extent of the tumor and cortical destruction of bone [9].

There are six histopathologic subtypes of ameloblastoma that include the follicular, plexiform,
acanthomatous, granular cell, basal cell, and desmoplastic types [10, 11]. These subtypes can
exist singly or in combination. The tumor is also subdivided into four variants, based on its
overall histologic architecture. These include the solid, multicystic, multicystic plus solid, and
unicystic types [12, 13].

Management of ameloblastoma poses a challenge for all involved in the field of head and neck
surgery because successful treatment requires not only adequate resection but also a functional
and aesthetically acceptable reconstruction of the residual defect. Resection with wide margins
and reconstruction in the same sitting is currently accepted as the treatment of choice in most
cases. Idea of conservative surgery is no longer entertained since it is associated with higher
recurrence rate [14, 15].

This work was done to review a management outcome of patients of ameloblastoma who were
managed at Aga Khan University Hospital, a tertiary care institute in the city of Karachi,
Pakistan.

Materials And Methods
Patients who had histologically proven ameloblastoma between 1991 and 2009 were identified
from the database of Aga Khan University Hospital. A review of all medical records, radiological
images, operative reports and pathology reports was undertaken.

All patients had preoperative radiological investigations including OPG and CT scan of head
and neck. Lower limb angiography was also performed in a few cases for those who underwent
mandibular reconstruction with the free fibular flap.
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In all of our cases resection of tumor was carried out followed by
reconstruction. Reconstructions of the mandibular defects were achieved by free tissue transfer
with the free fibular flap. The free fibular flaps were raised in the standard fashion as described
in the literature. Intra-operatively, a nasogastric tube was inserted in all cases to facilitate early
post-operative feeding and to avoid potential contamination of the healing oral wounds.

The multidisciplinary team involved in preoperative and post-operative care and rehabilitation
included surgical, nursing, physiotherapy, dietitian and dental staff. All patients were followed
up with interval imaging to assess for recurrence.

Results
A total of 15 patients with histologically confirmed ameloblastoma were identified from data
base of health information system of Aga Khan University Hospital. Out of 15 patients nine
were males and six were females with age range from 20 to 60 years (mean age 43 years). The
most common symptom found in our patient group was painless facial swelling. In 13
patients the origin of tumor was mandible and in the remaining two the tumor originated from
maxilla. These clinical details of individual patients are shown in Table 1.

Patient Age (Years) Sex Symptom Site

1 32 M Facial swelling Mandible

2 46 F Facial swelling Mandible

3 56 M Facial swelling Mandible

4 55 M Facial swelling Mandible

5 21 F Intraoral swelling Mandible

6 20 M Facial swelling and trismus Mandible

7 60 M Facial swelling Maxilla

8 55 M Facial swelling Mandible

9 45 F Facial swelling Maxilla

10 51 F Facial swelling Mandible

11 31 M Facial swelling Mandible

12 45 F Facial swelling Mandible

13 46 F Facial swelling Mandible

14 38 M Facial and intraoral swelling Mandible

15 49 M Intraoral swelling Mandible

TABLE 1: Clinical presentation of all patients.

Eleven out of 15 patients underwent segmental mandibulectomy, two had maxillectomy and
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two had enucleation. All patients who underwent segmental mandibulectomy required
reconstruction. Reconstruction was done with microsurgical free tissue transfer in eight
patients, non-vascularized iliac crest bone graft was used in one patient and two had AO plating
without free tissue transfer. All free flaps survived with no evidence of flap loss. The mean
follow-up was eight years. There was no evidence of graft failure; the iliac crest bone graft was
used in only one patient. Complication was seen in only one of the two patients who had
reconstruction with AO plating without free tissue transfer. Recurrence was seen in two of our
cases within one year of follow-up who primarily underwent enucleation; they were later
operated with wide resection and AO plating. Surgical detail and outcome of individual patients
are shown in Table 2.

Patient Surgery Reconstruction Complications Follow Up (Years) Recurrence

1 Segmental mandibulectomy Free fibula flap No 5 No

2 Segmental mandibulectomy Free fibula flap No 6 No

3 Segmental mandibulectomy Free fibula flap No 8 No

4 Segmental mandibulectomy Plating No 11 No

5 Segmental mandibulectomy Free fibula flap No 4 No

6 Segmental mandibulectomy Free fibula flap No 9 No

7 Maxillectomy No reconstruction No 10 No

8 Segmental mandibulectomy Iliac crest grafting No 9 No

9 Maxillectomy No reconstruction No 6 No

10 Enucleation No reconstruction No 8 Yes

11 Segmental mandibulectomy Free fibula flap No 5 No

12 Segmental mandibulectomy Plating Plate exposure 11 No

13 Segmental mandibulectomy Free fibula flap No 6 No

14 Segmental mandibulectomy Free fibula flap No 7 No

15 Enucleation No reconstruction No 9 Yes

TABLE 2: Surgical details and outcome.

The average total operative time for patients requiring reconstruction by free tissue transfer
was nine hours and 30 minutes. The average total operative time for patients reconstructed
with bone graft or plating was three hours and 45 minutes. All patients had satisfactory speech,
cosmesis and mastication.

Discussion
Ameloblastoma is a benign but locally invasive tumor with high rate of recurrence if not
resected adequately. They rarely show metastasis. There are available case reports listing
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metastatic ameloblastoma and ameloblastic carcinoma [16, 17]. Metastatic ameloblastoma
refers to a lesion which metastasizes but the histology of both primary and metastatic tissues
are benign. However, ameloblastic carcinoma on the other hand has histological features of a
carcinoma.

There are various methods of treatment of ameloblastoma which are broadly divided into two
types that include a conservative approach such as enucleation and a radical approach with
wide local excision and reconstruction. Recurrence is well known complication associated with
inadequate treatment of ameloblastoma [18]. Considering lesser aggressiveness of this tumor,
enucleation had been reported as adequate treatment for unicystic type of lesions and
recurrence rate had been reported low [19]. However, it should be noted that a variant of
unicystic ameloblastoma in which there is mural infiltration by epithelial cells is associated
with higher recurrence rate and needs wide excision of lesion for adequate treatment [20, 21].

In contrast to unicystic variant, multicystic ameloblastomas have shown high incidence of
recurrence. In literature, reported recurrence rates of such variant are considerably higher [22].
Preoperative OPG of a patient with multicystic ameloblastoma is shown in Figure 1.

FIGURE 1: Patient 14. A 38-year-old male with right-sided facial
swelling. Preoperative orthopantomogram revealed
multilocular lucencies (arrows) on the right side.

Segmental mandibulectomy with removal of 1-2 cm disease-free bone with immediate
reconstruction is considered as an ideal treatment for ameloblastoma. This gives good cosmetic
results and also addresses speech and eating problems [23]. Immediate reconstruction with use
of plating is shown in Figure 2.
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FIGURE 2: Patient 4. A 55-year-old male with left-sided facial
swelling. Postoperative orthopantomogram shows
reconstruction of mandible with plating (arrows).

The revolutions in the field of reconstructive microsurgery made free tissue transfer the
method of choice for reconstruction of bony defect. In addition to covering large composite
bony defects the free fibular flap also gives good aesthetic and functional outcomes with
options for dental rehabilitation. Reconstruction of a mandibular defect with free fibular flap is
shown in Figure 3.

FIGURE 3: Patient 11. A 31-year-old male. Postoperative
orthopantomogram shows position of free fibular flap (arrows).

Conclusions
The management of ameloblastoma still poses a big challenge in spite of being the most
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common odontogenic tumor. In our study, we have found that segmental mandibulectomy with
disease-free margin of around 1 cm and immediate reconstruction with free tissue transfer
have shown good results.
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