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Mandible ameloblastoma with lung metastasis: a rare 
case report 
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Abstract: Background: The ameloblastoma is the most common odontogenic epithelial tumor, which belong to 
benign neoplasms that present a painless course, and usually occur in the oromaxillo-facial region. Although the 
histopathological manifestation of ameloblastoma is benign, it has unique biological behavior, for example local 
invasion and recurrence repeatedly. A few case of ameloblastoma was locally aggressive growth, and rarely metas-
tasis to other tissue, for example the lungs, lymph nodes, and spine. Case report: A 64-year-old Chinese man, diag-
nosed with metastatic ameloblastoma, was treated with palliative chemotherapy consisting of cyclophosphamide, 
doxorubicin, and cisplatin for six cycles, and radiotherapy for 50 Gy after the last cycle chemotherapy. During the 
surveillance CT scan after the therapy, the tissues of the tumor were nearly complete response. Conclusion: The 
purpose of this study was to report a case of a patient with a right mandible ameloblastoma that recurred repeatedly 
and metastasized into bilateral lung. After the chemotherapy and radiotherapy, the tissues of the tumor were nearly 
complete response. This case is interesting because it investigated the diagnosis and treatment of the malignancy 
ameloblastoma, as this may help diagnose and treatment for clinician to the metastatic ameloblastoma.
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Introduction

The ameloblastoma is the most common odon-
togenic epithelial tumor, which belong to benign 
neoplasms that present a painless course, and 
usually occur in the oromaxillo-facial region [1]. 
It has been widely accepted that the amelo-
blastoma have several different pathological 
types, including solid, multicystic, unicystic, 
desmoplastic, and peripheral ameloblastomas 
[2, 3]. Each type has particular biological 
behavior and consequently a different progno-
sis and treatment. Solid/multicystic ameloblas-
tomas have been identified as the most aggres-
sive subtype, with a high recurrence rate follow-
ing local excision [4]. This neoplasm usually 
does not cause pain and grows slowly, causing 
the distension of the bone [5]. Although the his-
topathological manifestation of ameloblasto-
ma is benign, it has unique biological behavior, 
for example local invasion and recurrence 

repeatedly. In addition, a few cases of amelo-
blastoma were locally aggressive growth, and 
rarely metastasis to other tissue, for example 
the lungs, lymph nodes, and spine [6-8].

The treatment of primary ameloblastoma is sur-
gical, but the treatment of metastatic amelo-
blastoma is not entirely uniform. In the many 
case reports, the diagnosis of the ameloblasto-
ma was mainly investigated, rarely reports were 
about the treatment of ameloblastoma with 
metastasis [9, 10]. The purpose of this study 
was to report a case of a patient with a right 
mandible ameloblastoma that recurred repeat-
edly and metastasized into bilateral lung. In 
addition, we specifically focused attention on 
evaluating the therapeutic efficacy by given six 
cycles of chemotherapy with “cyclophospha-
mide, doxorubicin and cisplatin”. Therefore, this 
case is interesting because it investigated the 
diagnosis and treatment of the malignancy 
ameloblastoma.
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Figure 1. The computerized tomography images of the patient before the therapy. A. A soft tissue mass in the right 
maxillofacial was seen in front of parotid, which maximum diameter was about 5 × 5.6 cm (white arrow). B. A soft 
tissue mass was seen in the right lung, which maximum diameter was about 6.2 × 4.3 cm (white arrow).

Case report

History

We present a 64-year-old Chinese man who 
was seen at our institution’s oncology depart-
ment with a complaint of a large painless swell-
ing over the right side of the face for two 
months. Twenty years ago, because of right 
mandible ameloblastoma, he received the first 
operation of partial right mandible resection in 
our hospital. Ten years ago, owing to local recur-
rence, he received the second operation of 
right mandibular resection and titanium recon-
struction. He reported that the swelling had 
increased progressive during the previous two 
months. He also complained of one month his-
tory of left lower-limb radiating pain. His medi-
cal history and family history were unremark- 
able.

Physical examination

On physical examination, the bilateral lower jaw 
of the patient was asymmetry, the right sub-
mandibular area showed an old surgical scar, 
the area of right masseter and cheek was swell-
ing significantly. A painless and hard oval mass 
was palpable in front of right parotid, which 
diameter was about 5 cm and poorly-defined 
with the surrounding tissue. The activity of the 
mass was poor. In addition, the patient’s breath 
sounds of right lower lung were decreased.

Imaging examination

The computerized tomography scan of maxillo-
facial revealed that a soft tissue mass was 

seen in front of parotid, which maximum diam-
eter was about 5 × 5.6 cm (Figure 1A). The 
upper and lower edges of the mass were 
involved the right submandibular fossa. And, 
the left submandibular area showed multiple 
enlarged lymph nodes. The computerized 
tomography of chest showed that the multiple 
high-density nodules were seen in bilateral pul-
monary. The posterior basal segment of right 
lung lower lobe was found an irregular soft tis-
sue, about 6.2 × 4.3 cm size, which had spike 
and sublobe in the margin (Figure 1B).

Histological examination

The fresh tumor tissue was obtain by pneumo-
centesis, and then fixed in 10% neutral forma-
lin solution for 24 hours. The fixed samples 
were washed with phosphate buffer solution 
(PBS), dehydrated with gradient of ethanol solu-
tions at 70%, 80%, 90%, 95% and 100%, and 
then embedded in paraffin (melting point 
56-58°C). Continuous 5-μm sections were 
made, and transferred onto slides. The sec-
tions were then stained with hematoxylin and 
eosin (HE) for histological analysis. Sequential 
sections were also prepared for immunohisto-
chemistry staining. The sections of tumor sam-
ples were deparaf-finized, and rehydrated in 
water. The endogenous peroxidase was blocked 
with 3% H2O2 and epitope was retrieved under 
pressure sterilizer. Then, the sections were fur-
ther incubated with primary antibody of anti-
human CK, P63, TTF-1, CK7, CK8, Wapsin A 
overnight at 4°C. After being washed with PBS 
five times, the sections were incubated with 
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Figure 2. The H&E staining of tumor tissue in right lung by pneumocentesis were observed. A. Photomicrograph 
showing small cystic tumor islands and thin cords of ameloblastic epithelium within connective tissue stroma, 
original magnification × 100. B. Photomicrograph showing tumors of solid and stromal cells with infiltrative growth, 
original magnification × 200.

proper horseradish peroxidase (HRP)-labeled 

Figure 3. The computerized tomography images of the patient after the chemotherapy. A. After the fourth cycle 
chemotherapy, the soft tissue mass in the right maxillofacial was seen in front of parotid, which maximum diameter 
was about 5 × 4.4 cm (white arrow). B. After the fourth cycle chemotherapy, the soft tissue mass was seen in the 
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right lung, which maximum diameter was about 2.9 × 2.3 cm (white arrow). C. After the sixth cycle chemotherapy, 
the soft tissue mass was seen in the right maxillofacial, which maximum diameter was about 4.9 × 4.2 cm (white 
arrow). D. After six cycles chemotherapy and radiotherapy, the soft tissue mass in the right lung was 0.9 × 0.7 cm 
(white arrow).

second antibodies for 1 h at 37°C. Subsequently, 
the sections were developed with 3,3’-diamino-
benzidine (DAB; Pierce Biotechnology, USA) and 
counterstained with hematoxylin. Observations 
were carried out at 400 × magnification by 
using Nikon microscope. The immunohisto-
chemical staining showed negative staining for 
CK, P63, TTF-1, CK7, CK8 and Wapsin A. From 
the negative staining of CK/CK7/CK8 and TTF-
1, we could exclude the diagnosis of the lung 
primary cancer. Combined with clinical history 
and imaging examination, the patient’s diagno-
sis was coincidenced pulmonary metastatic 
ameloblastoma (Figure 2).

Therapy

According to tumor response and safety, the 
patient was given six cycles chemotherapy 
after the discovery of lung metastases. The 
regimen of chemotherapy was cyclophospha-
mide 750 mg/m2 (day 1), pirarubicin 50 mg/m2 
(day 1), and cisplatin 75 mg/m2 over 1-hour 
infusion (days 1 to 3), as intravenous (i.v.) infu-
sion every 21 days. Heart rate, respiration, 
blood pressure and pulse rate were monitored 
at the beginning of the i.v. infusions. The side-
effects were evaluated using patient-reported 
questionnaires; there were not significant 

adverse reactions during chemotherapy. 
Treatment effects were evaluated using com-
puterized tomography scans every two cycle’s 
chemotherapy. After the fourth cycle chemo-
therapy, the computerized tomography scan of 
right maxillofacial revealed that the soft tissue 
mass was about 5 × 4.4 cm (Figure 3A). The 
computerized tomography of chest showed 
that the irregular soft tissue in right lung was 
about 2.9 × 2.3 cm (Figure 3B). After the sixth 
cycle chemotherapy, the computerized tomog-
raphy scans of maxillofacial showed that the 
soft tissue mass in front of right parotid was 
about 4.9 × 4.2 cm (Figure 3C). The computer-
ized tomography of chest showed that the irreg-
ular soft tissue in right lung was about 0.9 × 0.7 
cm (Figure 3D). Compared with the lesions 
before therapy, the tumor tissues in right lung 
reduced significantly, which achieved complete 
response basically. The tumor tissues in the 
right maxillofacial didn’t reduce up to 25% 
before therapy, which were evaluated stable 
disease.

In order to treatment the right maxillofacial 
lesions, the right mandible of the patient was 
given 50 Gy radiotherapy after the last cycle 
chemotherapy, administered over 5 weeks in 

Figure 4. The computerized tomography images of the patient after the radiotherapy. A. The soft tissue mass in the 
right maxillofacial was seen in front of parotid, which maximum diameter was about 4.0 ×3.2 cm (white arrow). B. 
The soft tissue mass was seen in the right lung, which maximum diameter was about 0.9 × 0.6 cm (white arrow). 
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25 fractions of 2.0 Gy. After the radiotherapy, 
the computerized tomography scans of maxil-
lofacial were examined to evaluation the effect 
of the radiotherapy. The soft tissue mass in the 
right maxillofacial was about 4.0 × 3.2 cm, 
which demonstrated a light decrease (Figure 
4A), but the necrotic tissue can be seen in the 
middle of the tissue mass. Meanwhile, the soft 
tissue mass in the right lung was about 0.9 × 
0.6 cm (Figure 4B), which still remained com-
plete response.

Discussion

Ameloblastoma is an odontogenic epithelial 
neoplasm which originates from the enamel 
organ. It has already been known as a benign, 
locally invasive odontogenic tumor with a limit-
ed propensity for local recurrence and metas-
tasis after wide resection [11]. However, rarely 
histologically benign tumors may appear as dif-
fusely locally infiltrating lesions and recur after 
mass excision, the adamantinoma is a slow-
growing locally invasive epithelial tumor with a 
high recurrence rate (50%-72%) and rare 
metastasis (< 2%) [12, 13]. Most ameloblasto-
mas occur between age 30 and 60 years with-
out gender predilection. 

Ameloblastoma is seen most frequently in the 
maxilla which is eight times than the mandible 

[15]. However, because the cortical bone of 
maxillary is thin and porosity where blood circu-
lation is enrich, the mandible ameloblastoma 
can metastasis to adjacent tissues [12]. It is a 
rare and slow-growing neoplasm that exhibits a 
low metastatic potential with tropism for the 
lungs [16]. This article described a rare case of 
adamantinoma of the right mandible which 
metastasized to the lungs, also investigated 
the therapeutic effect to this malignant 
adamantinoma.

In the existing literature, the diagnosis of the 
ameloblastoma by immunohisto-chemistry and 
radiology was extensively investigated. There 
are some studies that have used both PCNA 
and Ki-67 as markers of cell proliferation in 
ameloblastoma [17, 18]. Bologna reported that 
the ameloblastic carcinomas displayed a sig-
nificantly higher rate compared with all of the 
other benign ameloblastomas [19]. In our case 
report, the immunohistochemical staining 
showed negative staining for CK, P63, TTF-1, 

CK7, CK8 and Wapsin A. From the negative 
staining of CK/CK7/CK8 and TTF-1, we could 
exclude the diagnosis of the lung primary can-
cer. Combined with clinical history and imaging 
examination, we considered that the patient’s 
diagnosis was pulmonary metastatic amelo-
blastoma. From the lesion by H&E staining, we 
showed that the ameloblastoma contained 
small islands and thin cords of ameloblastic 
epithelium within a dense fibrous connective 
tissue stroma, and the cells of tumors were very 
irregular and invasive.

Because of the small number of cases report-
ed, no therapeutic gold standard has been 
mentioned in the literature, and the evidence is 
mainly derived from case reports. Surgery is 
generally regarded as the best treatment 
approach for primary ameloblastoma. Hertog 
et al reported that when detecting tumor recur-
rence and metastasis, surgery is the only 
known treatment to increase disease-free sur-
vival; in the lung, wedge resection or lobectomy 
should be considered [20]. The effectiveness 
of adjuvant therapy is undecided because very 
few cases have been described. A case report 
previously demonstrated partial response of 
adamantinoma with lung metastases to treat-
ment with third-line pazopanib [21], but they 
didn’t refer the base first-line chemotherapy. In 
the review of Deepali et al, they reported that 
adamantinoma was a biphasic tumor and char-
acterized by epithelial and osteofibrous compo-
nents that are associated with various propor-
tions and differentiation patterns [22]. In other 
case report, it is common practice to treat met-
astatic ameloblastoma similarly to bone sarco-
mas. Therefore, in this case, we gave the 
patient with the base first-line chemotherapy 
and radiotherapy. The regimen of chemothera-
py was “cyclophosphamide, doxorubicin and 
cisplatin”, which was reasonably safe, well tol-
erated, easy to administer. More encouraging, 
the efficacy of the therapy to the patient was 
very significant. Compared with the lesions 
before therapy, the tumor tissues in right lung 
reduced very significantly, which achieved com-
plete response basically, and continued to the 
present. Although, the tumor tissues in the 
right maxillofacial didn’t reduce up to 25% 
before therapy, the effect were evaluated sta-
ble disease, which could be considered 
effective. 
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In our opinion, postoperative treatment such as 
chemotherapy, even radiotherapy, could be 
performed in malignant ameloblastoma, par-
ticularly those in whom recur repeatedly with or 
without distant metastasis.

Conclusion

The adamantinoma is a kind of low-grade neo-
plasm that rarely metastasizes to other tissues. 
Surgery is generally regarded as the best treat-
ment approach for the primary adamantinoma. 
Given the rarity of malignant adamantinoma, 
there were not large scale clinical studies to the 
adamantinoma with lung metastases. We sug-
gest that chemotherapy with the regimen of 
“cyclophosphamide, pirarubicin and cisplatin” 
should be considered in the metastatic ada-
mantinoma. The efficacy for this regimen need 
to further reports from similar cases. Therefore, 
further studies, including cytogenetic or molec-
ular biological mechanism about adamantino-
ma are still required to better delineate this 
lesion from experiment in vitro or vivo. 
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