
Abstract 

Ameloblastoma is a rare odontogenic neoplasm of the jaw. It
usually behaves as a benign, slow growing tumour of the oral cavity
with a high recurrence rate, especially when it is inadequately
resected. A small proportion of ameloblastomas metastasize to dis-
tant organs, with lungs representing the most common site of
metastatic spread. In this report, we present the case of a middle-

aged man with two pulmonary nodules and a history of mandibular
ameloblastoma excised 10 years prior to this radiological finding.
Following resection and histopathological analysis of the lung
lesion, a diagnosis of metastatic ameloblastoma was confirmed. No
local recurrence of the primary tumour was identified. At 1-year fol-
low-up, the patient had no evidence of local or metastatic disease. 

Introduction

Ameloblastoma is a rare neoplasm arising from the epithelium
of the dental lamina. It represents only 1% of all oral neoplasms
and approximately 10% of odontogenic tumours. The incidence of
ameloblastoma is estimated at 1-2 cases per million people every
year and peaks during the 3rd and 4th decade of life. The tumour
presents more frequently in Asian and African populations com-
pared to Caucasians, without showing gender predisposition [1,2].
Regarding the pathogenesis of ameloblastoma, tumour cells are
considered to originate from cell rests of the enamel organ, resid-
ual epithelium of the tooth germ or epithelium of odontogenic
cysts. Ameloblastomas most frequently occur spontaneously but
can also be triggered by trauma or inflammation [3]. From a clin-
ical perspective, they usually behave as benign, slow growing but
locally aggressive oral tumours, with a high rate of local recur-
rence if inadequately resected. As low as 2% of ameloblastomas
present with distant metastasis. Metastatic ameloblastomas may
present with benign histological features and indolent clinical
behaviour of both the primary and metastatic site. Contrariwise,
amenoblastic carcinomas present with malignant histological
characteristics and more aggressive clinical course, regardless of
the presence or not of distant metastasis at the time of diagnosis
[4,5]. Herein, we report the case of a middle-aged man with two
pulmonary nodules and a history of mandibular ameloblastoma
excised 10 years prior to this radiological finding.

Case Report

A 53-year-old male patient of Asian origin was referred to our
clinic due to the presence of two lung lesions suspicious for malig-
nancy. The pulmonary nodules had been identified after he under-
went chest radiograph and computed tomography (CT) for the
investigation of persisting productive cough. No additional respi-
ratory or constitutional symptoms were reported. His past medical
history included mandibular amenoblastoma treated with left
mandibulectomy and reconstruction with left fibular graft 10 years
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prior to this presentation. The patient was regularly followed up by
the maxillofacial surgical team and there were no indications of
local tumour recurrence. He did not receive any regular medica-
tions and he was a smoker with a history of 40 pack-years. Clinical
examination revealed normal findings from the respiratory system
and no signs of mandibular tumour recurrence, peripheral lym-
phadenopathy or hepatosplenomegaly.

A chest CT scan revealed two lesions in the left lung: a calci-
fied nodule 12mm in diameter in the upper lobe and a nodule
10mm in diameter in the lower lobe. A subsequent positron emis-
sion tomography–computed tomography (PET-CT) scan from ver-
tex to proximal thighs demonstrated mild uptake of fluo-
rodeoxyglucose (FDG) in lower lobe nodule, with no FDG activity
in the other nodule or other sites (Figure 1). Fine needle aspiration
under CT guidance of the lower lobe nodule was performed but the
histopathological analysis was inconclusive. Blood tests were
within normal range. Pulmonary function tests showed forced
expiratory volume in 1 second and diffusing capacity of the lung
for carbon monoxide more than 90% of the predicted values.

The patient underwent wedge resection of both lung lesions,
which were sent for frozen section. The upper lobe lesion showed
no evidence of dysplasia or malignancy, whereas the lower lobe
nodule presented features consistent with non-small cell lung car-
cinoma. Based on the reported findings, left lower completion
lobectomy and systematic mediastinal lymph node dissection were
undertaken. The patient had an uncomplicated recovery and was
discharged on the third postoperative day. 

Histopathological examination of the excised nodule after tis-
sue fixation revealed anastomosing islands of proliferating odonto-
genic epithelium set amongst hyalinised stroma with abundant
squamoid epithelium (Figures 2 and 3). Genetic analysis of the
tumour detected a driver mutation in the BRAF gene (Val600Glu).
Previous studies have demonstrated that the majority of ameloblas-
tomas harbour this driver mutation in BRAF. Given the above find-
ings and the patient’s past medical history, a diagnosis of metasta-
tic ameloblastoma was confirmed. The surgical margins were neg-
ative for microscopic residual tumour and the excised lymph nodes
were clear of metastatic disease. Given the complete excision of
the metastasis and the absence of local recurrence at the site of the
primary tumour, decision was made for active surveillance. At 1-
year follow-up, the patient had no complications or evidence of
tumour recurrence on clinical examination and CT imaging.

Discussion

Several cases have been published in the English literature under
the terms ‘malignant ameloblastoma’, ‘metastasizing ameloblas-
toma’ or ‘atypical ameloblastoma’. However, it remains unclear how
many of these cases truly represented diagnoses of metastatic
ameloblastoma according to the diagnostic criteria of the World
Health Organisation, since metastatic ameloblastoma and
ameloblastic carcinoma were initially not considered different
pathological entities [5]. Indeed, Van Dam et al. who reviewed 98
cases under the above terms, from the first reported case in 1923
until 2010, concluded that only 27 of these represented valid reports
of metastasizing (malignant) ameloblastoma, 81% of which origi-
nated in the mandible. Lungs were the initial site of metastasis in
78% of the cases, of which 71% were bilateral. Interestingly, the pri-
mary mandibular tumour recurred on average four times before
metastasis [6]. This comes in contrast with our case, in which no
local recurrence occurred prior to identification of metastasis. 
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Figure 1. PET CT scan, mildly FDG avid left lower lobe lesion.

Figure 2. Low power view showing anastomosing islands of pro-
liferating odontogenic epithelium set amongst hyalinised stroma
with abundant squamoid epithelium.

Figure 3. High power view showing basophilic columnar
ameloblasts displaying characteristic peripheral palisading and
reverse polarized nuclei with inconspicuous mitotic figures.
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The lungs are considered to be the most common site of metas-
tasis for ameloblastomas, representing 75%-88% of all metastatic
cases, followed by regional lymph nodes of the neck [6-8]. Other
sites of distant disease reported in the literature include the verte-
brae, brain, kidneys, skin and heart [9-11]. The time interval
between diagnosis of the primary tumour and the metastasis is typ-
ically long, but it can vary between a few months and 45 years. Van
Dam et al. reported an average time from diagnosis of primary
tumour to metastasis of 18 years, whereas Laughlin et al. reported
a mean disease�free interval between diagnosis of tumour and
appearance of metastasis of 9 years in 43 patients [6,7].

Regarding the pathophysiology of the metastatic course, sev-
eral theories have been proposed. Haematogenous spread is con-
sidered to be the most likely route of metastasis. This theory is
strongly supported by the commonly reported bilateral involve-
ment of the lungs [6,12]. Some authors favour the lymphatic
route of metastasis considering the relatively shorter disease-free
interval in lymph node metastasis compared to lung metastasis
and the simultaneous lymph node and lung metastases in some
cases [7]. Finally, aspiration has been also proposed as possible
metastatic pathway, mostly supported by the endobronchial
localization of some lung metastases and the more frequent local-
ization of metastasis in the right lung [13]. No factors have been
identified as predictors of metastatic spread. However, it appears
that the size of the primary tumour, incomplete surgical resec-
tion, non-surgical or conservative surgical management and the
number of local recurrences may affect the possibility of late
metastatic disease [6,14]. 

Due to the limited experience with this rare condition, there is
no unanimously accepted follow-up protocol to screen for late
metastatic spread. Many authors suggest long-term follow-up, in
the form of annual clinical examination of the primary site, respi-
ratory tract, neck lymph nodes and muscosceletal system and
annual radiographic evaluation of the primary site and chest. In
case of abnormal findings in the primary work-up, further investi-
gation with computed tomography of the chest is imperative [15]. 

There is still controversy regarding the optimal management of
ameloblastoma with lung metastasis. Typically, management of
operable lesions includes pulmonary metastasectomy, with wedge
resection or segmentectomy preferred to lobectomy, in an attempt
to preserve pulmonary function.  Effective surgical management of
the metastatic site has offered a prolonged, disease-free survival in
several cases reported in the literature up to date [6,14].

Radiation therapy and chemotherapy, alone or in combination,
are used when the metastatic disease is non-operable or for pallia-
tion of symptoms related to the disease. Several chemotherapeutic
agents have been used for the management of ameloblastoma,
including adriamycin, bleomycin, vinblastine, cisplatin, carbo-
platin, paclitaxel, 5-fluouracil and methotrexate. The outcomes of
cytotoxic chemotherapy for metastatic ameloblastoma are still
controversial, since previous cases suggest a wide range of
responses, from chemoresistance to considerable symptom and
tumor size improvement [16,17].

Recently, biological targeted therapies, including BRAF gene
inhibitors, have shown promising results in some cases of metasta-
sizing ameloblastoma. BRAF mutations have been detected in a
high proportion of ameloblastoma cases, typically exceeding 50%
according to a recent systematic review [18]. Early case reports
present an impressive short-term response of both primary and
metastatic sites to BRAF inhibitors, succeeding considerable
symptomatic relief and tumour size reduction [19]. However, the
follow-up period in these reports is typically very short. Therefore,
larger studies with longer follow-up periods are needed to evaluate

BRAF inhibitors effect on survival rates and establish their role in
the management of metastatic ameloblastoma. 

In total, there are no large comparative studies evaluating the
effect of the different management options on disease course and
overall survival rates. Most of the available evidence comes from
a heterogeneous group of case reports and small retrospective stud-
ies. Of note is that metastatic disease in the lung usually has a
benign clinical behaviour and some reports suggest long-term sur-
vival without any management of the metastatic site [20].
Therefore, some authors have favoured active surveillance of
metastatic lung lesions, especially in asymptomatic patients not
suitable for surgical resection. It is of paramount importance these
patients to be followed with regular imaging in order to detect
early disease progression. 

Prognosis of metastatic disease is rather favourable compared
to other cancers with pulmonary metastases, considering that
metastases of ameloblastoma usually follow the indolent course of
the primary site. In the series reported by Van Dam et al., 12 of 25
had an average survival time of approximately 3 years after diag-
nosis of metastasis. The remaining 13 patients were still alive at
the time their reports were made and had survived an average of 10
years since the diagnosis of metastasis [6].

Conclusions

Although relatively uncommon, metastatic ameloblastoma of
the lung should be included in the differential diagnosis of suspi-
cious lung nodules in all patients with previously resected
mandibular ameloblastoma. Interestingly, metastatic disease typi-
cally occurs many years after primary site resection, even without
local recurrence of the primary tumour, and presents with indolent
clinical behaviour and favourable prognosis. Surgical resection,
either conservative or wide, is considered to be the treatment of
choice in most of these cases. Cytotoxic chemotherapy, radiother-
apy or BRAF inhibitors may provide clinical benefit for non-oper-
able lesions. 
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