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Abstract We report here a case of ameloblastoma of fiftroduction

mandible with multiple local recurrences and metastasis

to the orbit. The patient was a 63-year-old Japangg@eloblastoma is a rare tumour that stems from dental
woman with visual disturbance of her right eye. Diagmbryonic remnants in the mandible or maxilla. Al-
nostic imaging revealed a mass occupying the right gfiough it is considered to be the most common odonto-
bital apex with partial intracranial involvement. She hagknic epithelial neoplasm, it accounts for only 1% of all
been surgically treated for mandibular ameloblastoma tdfours and cysts developing in the jaw [2]. The inci-
years previously, and the tumour had recurred thiggnce is the same in the two sexes, and the average age
times in the past 5 years. The orbital tumour and recst-the time of diagnosis is approximately 33 years [9]. In
rent ameloblastomas were investigated histopathologiasdth behaviour and structure, ameloblastoma can resem-
ly and immunohistochemically. The tumour changed Kle basal cell carcinoma of the skin; although it may be
morphology as it recurred, from follicular ameloblastagcally invasive and tends to recur at a high rate, it rarely
ma without atypia to apparent malignant tumours digretastasizes [10]. Eliasson et al. [5] reported the charac-
closing undifferentiated or squamoid features. On immigristics, including long duration of tumour, extensive lo-
nohistochemical analysis, staining for cytokeratin wagal disease, frequent surgical procedures or radiation
positive in the squamoid cells but not in the undifferentherapy, and mandibular focus of primary ameloblasto-
ated cells. Both histopathologically and immunohistgna, that are associated with metastasis.

chemically, the orbital tumour was almost identical to We present a case of ameloblastoma originating in the
the undifferentiated recurrent tumour. The orbital tumogtandible with multiple local recurrences and metastasis
was distinct from the primary site or sites of recurrengg the orbit without evidence of other systemic metasta-
of ameloblastoma, and we concluded that the mandibwgy. Histopathologically, the tumour changed from typi-
ameloblastoma underwent malignant transformation wighl follicular ameloblastoma to an undifferentiated or
multiple recurrences and finally metastasized to the @fuamoid tumours with high-grade atypia as it recurred.
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We discuss the histopathological and immunohistochem-
ical findings of this tumour in multiple recurrences and
malignant transformation.

Clinical history

A 63-year-old Japanese woman presented to her ophthalmologist
on 10 January 1994 with a chief complaint of visual disturbance of
her right eye that had begun suddenly and had progressively wors-
ened over about 3 weeks. Her corrected visual acuity of the right
eye was 0.15. One week later, right visual acuity had decreased to
0.04, and a large central scotoma was observed in the right eye.
On 19 January she was referred to the Department of Ophthalmol-
ogy, Kochi Medical School Hospital, Japan, with suspected right
retrobulbar disease. Ophthalmological examination revealed mark-
edly decreased visual function: visual acuity on the right side was
0.01, and the level of critical fusion frequency in the right eye was
about 10 Hz. Her pupils were anisocoric (right > left), and the
swinging flashlight test was positive in the right side, but ocular
movement was not limited and exophthalmos was not observed.
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Fig. 1 CT scanleft) and MRI
(right) scan showing a tumour
in the right orbital apex with
intracranial extension. (MRI:
top, T1l-weighted imaging;
middle, T2- weighted imaging;
bottom, enhanced imagir )

Her past medical history was significant for the resection of Atastomas were also reviewed. Tissues and sections of primary
ameloblastoma in the right side of the mandible at the age of&@feloblastoma resected in 1967 were not available for this study.
years in 1967. (The surgery had been performed in another insti-All tumour tissues were fixed in 10% buffered formalin,
tute, and no records were available to us.) In November 1989, phecessed routinely, and embedded in paraffin. Sectiopsn4
patient noticed a swelling of the right lower gingiva and visited thieick were cut and mounted on pdHysine-coated slides. One
Department of Oral Surgery, Kochi Medical School Hospitasection from each tumour was stained with haematoxylin and
Clinical examination revealed a multicystic, radiolucent lesion gosin (HE), and the others were used for immunohistochemical
the right side of the mandible, indicating local recurrence of ansudy by the streptoavidin—biotin—peroxidase complex method
loblastoma. One month later, surgical resection and curettagg@AKO SAB-PO kit, Kyoto, Japan) with a panel of monoclonal
the tumour (intralesional curettage) were performed. Since a sesaet-cytokeratin antibodies: CK7 (OV-TL 12/30, DAKO, 1:400:
of follow-up radiographs revealed a bone-absorbent shadow in $pecificity for cytokeratin #7), MA902 (F5H11, ENZO, New
right mandibular ramus in 1992, partial resection of the right ma¥erk, N.Y., 1:5,000: specificity for cytokeratin #8), MA903 (34
dible (extralesional tumour resection) was performed. Histopathet2, ENZO, 1:2,000: specificity for cytokeratin #1, 5, 10, and 11),
logically a focus of invasive tumour was present at the marginafd MA904 (3# B4, ENZO, 1:400, specificity for cytokeratin
the surrounding tissue. In February 1993, a recurrent lesion in #i9, monoclonal anti-human epithelial membrane antigen (EMA,
extramandibular tissue was resected with tumour-free marginsE29, DAKO, 1:30), and monoclonal anti-vimentin (V9, DAKO,
addition, local radiation therapy [2 Gy per session x 5 sessions p&0). Sections immunostained with antibodies against CK?7,
week x 3 weeks (15 sessions), 29 Gy in total] and systemic ch&x902, MA903, and MA904 were pretreated with pronase (0.1%,
motherapy (5-fluorouracil, 2,000 mg in total) were given postoped7°C, 20 min).
atively.

Because of her past medical history, it was suspected that the
patients visual signs and symptoms might be caused by invasien - ——
or metastasis of ameloblastoma. Diagnostic imaging with compBathological findings
ed tomography (CT) and magnetic resonance imaging (MRI)

scans revealed a space-occupying lesion in the right orbital a ; : -
invading the intracranial space (Fig. 1). Another mass was foun tumour in the first recurrence of ameloblastoma re

in the right frontal parasagittal region on MRI. On 10 March 1992€cted in 1989 was composed of epithelial islands con-
total resection of the orbital tumour and the frontal parasagittal &isting of loosely connected angular cells resembling
mour was performed by a neurosurgical team at Kochi Medigtellate reticulum surrounded by a layer of cuboidal cells
S.Cﬁfo'. Ho_?pltal._tlnrt]he %‘moml.h Pter('jog Sinee surgeryi_the paé'eh’?hﬁh distinct peripheral nuclear palisading resembling in-
rng visual acuity has peen limite o lig perception an H . .

right optic disc has remained atrophic, but there has been no Egihal dental epithelium (Fig. 2A). These features were
dence of metastasis to other sites. those of follicular-type ameloblastoma, and focal squa-
mous metaplasia was also observed. There was no cellu-
- lar atypia, and we found no histopathological features
Materials and methods suggestive of malignancy. Immunohistochemically, the
Both orbital and parasagittal tumours were studied histopatholdglmour cells were positive for MA902 and MA903, but
cally and immunohistochemically, and three recurrent amelaot for CK7 (Fig. 3A, B).
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Fig. 2 A The first recurrent tumour in the mandible was a follicu-
lar ameloblastoma with a focal acanthomatous foaus\y). HE,
x85.B The second was composed of the regions of follicular ame-
loblastoma fight) and undifferentiated epithelial tumour with
high-grade atypial¢ft). HE, x85.C Vascular invasion of undiffer-
entiated cells in the second recurrent tumour. HE, xD/The
third recurrent tumour, disclosing a poorly differentiated squamoid

histological pattern. HE, x&5 Figure 2D shows the tumour in the third recurrence in
1993. Almost all portions were squamoid, with obvious
At the second recurrence in 1992, the tumour, whickllular atypia and relatively low mitotic activity. Im-
extended into the soft tissue around the mandible, exhilanohistochemically, MA902, MA903 and CK7 were
ited the histological patterns of both follicular amelall positive, with stronger and wider staining with
blastoma and undifferentiated epithelial tumoWA903 and CK7 than in the previous follicular amelo-
(Fig. 2B). The former had features almost identical tastomas.
those of the tumour resected at the first recurrenceThe orbital tumour resembled the undifferentiated re-
(Fig. 3C, D), except for minimal immunopositivity forgions in the second recurrent tumour (Fig. 4A, B). It
CK7. The two were clearly distinct from each other irended to form vague nests, but there were no features
histopathological features: the undifferentiated epithelia typical ameloblastoma. Immunohistochemically, the
part of the tumour was highly cellular, exhibited muatells were negative for MA902, MA903, and CK7. The
more cellular atypia and mitotic figures, included focaimultaneously resected frontal parasagittal tumour was
vascular invasion (Fig. 2C), and was negative on immaitypical meningothelial meningioma (Simpson grade Il;
nostaining with all three anti-cytokeratin antibodies, efig. 4C, D) showing diffuse positivity for EMA and vi-
cept for occasional single tumour cells with positivity fanentin and negativity for CK7, MA902, MA903, or
MA903 (Fig. 3C, D). MA904, and was thought to be unrelated to the amelo-



Eigll\-/l ig@’zB (Tjger'iArgtoéeCSU&[:ntlt%ngurb %}lowing Pé)sitivity fotrdescribed. Our detailed clinical examination and CT scan
an . , X L, € seconda recurren i T i i _
o fonng prsiviy 0 Magt ando ASes 1ihe a1 SeGnOSt magi stucs revealed et e ot
regions of follicular ameloblastomadht), but no positive immu- . . : g
nohistochemical staining in most cells of the undifferentiatf surrounding lesions. Furthermore, the operative im-
regions [eft). SAB, x8E. pression was of a solitary intraorbital and intracranial tu-
mour. It is therefore most likely that the orbital tumour
was a distant metastatic deposit, rather than the result of
blastoma. The tumour cells in the lesions, includig@ntinuous invasion from the site of recurrence.
the first, second and third recurrences and the orbitalThe lung is the most frequent site of metastasis of am-
lesion, were negative for MA904, EMA and vimentingloblastoma [22]. There have been a few reports of local
Table 1 shows the result of the immunohistochemidavasion to the orbital floor and orbit as described above,
profiles of the consecutive resected tumours in tHigt apparent metastasis to the orbital space has not been
patient. previously reported. The orbital tumour in this case was
undifferentiated and resembled the foci in the second re-
currence in both histopathological and immunohisto-
Discussion chemical findings. Vascular invasion was noted at the
second recurrence. We concluded that the undifferentiat-
The first recurrence of this tumour exhibited typical fead portion of the second recurrent tumour had metasta-
tures of follicular ameloblastoma. It is therefore reasosized to the orbit and considered that conventional follic-
able to postulate that the primary mandibular tumour walar ameloblastoma had undergone transformation to tu-
a follicular ameloblastoma, although we were unable wours with apparently malignant features.
examine it. Multiple local recurrences of that tumour oc- Cytokeratin is one of the five classes of intermediate
curred over several years, and metastasis finally &faments and forms the intermediate filaments of epithe-
peared in the orbit without any other metastatic lesion.lial cells. It is collectively a family 20 (so far) biochemi-
Approximately 80% of all ameloblastomas occur ically and antigenically different polypeptides, which
the mandible, and the remaining 20% occur in the maxiénge in molecular weight from 40 to 67 kDa [14-16].
la [19]. Ameloblastomas originating in the maxilla occdumours derived from epithelial tissues have been shown
sionally extend through the maxillary sinus to the orlitt express specific cytokeratins [8, 14, 17], because the
and may affect the bone of the orbital floor and produegpression pattern of cytokeratins in tumour cells is de-
upward displacement of the globe and proptosis [4, 2&rmined by cell origin and differentiation pathway. In
However, to our knowledge no case of ameloblastomaaimeloblastoma and ameloblastic carcinoma, Vignesw-
the mandible metastasizing initially to the orbit has bearan et al. [24] reported that the major cytokeratins of tu-
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Fig. 4 A, B The orbital tumour, showing a nest-like arrangemeuatid or undifferentiated features, the pattern of expression
of undifferentiated cells. High cellularity with apparent cellulagf cytokeratins changed. In the squamoid part, the stain-

atypia was present. No features of ameloblastoma were pre . . . .
HE, A x75, B x250.C, D The parasagittal tumour, with islands of for low- and high-molecular-weight cytokeratins

meningothelial cells with epithelial features. The tumour cells h4&K7, MA902 and MA903) was positive; however, al-
uniform, small, round and oval nuclei and abundant cytoplasmost all tumour cells in the undifferentiated part were

There was no nuclear pleomorphism or mitotic activity. A smalegative for these cytokeratins. The lack of cytokeratin
calcified (psammoma) body was present. BE75, D x28C 1 (MA904), which is typical of keratinizing stratified
squamous epithelium, and the presence of cytokeratins 7
and 8 (CK7 and MA902), which are specific for simple
mour cells were cytokeratins 5 and 14 with co-exprespithelium, may reflect the different pathway of tumour
sion of cytokeratins 8, 18 and 19 in ameloblastoma, hlitferentiation. The lack of cytokeratins in the orbital
ameloblastic carcinoma cells were reactive only for cytamour was reminiscent of the undifferentiated part of
keratin 5/14 and failed to synthesize cytokeratins 8/t8&2 second recurrent tumour. From the expression of
and 19. In our case, the first recurrence showed the pmgekeratins, this ameloblastoma has undergone two dif-
ence of high-molecular-weight cytokeratins (5, 10, 1igrent morphological transformations.
with co-existence of low-molecular-weight cytokeratin The parasagittal tumour was thought before surgery to
(8). As the morphology changed from follicular ameldse possibly a metastasis rather than a primary tumour of
bolastoma to that of a malignant tumour with the squathe central nervous system. However, the tumour cells

Table 1 Immunohistochemical
Profiles of the tumours in this
cas:

First Second Second Third Orbital Parasagittal
recurrencé recurrence recurrence  recurrenceé tumour  tumour

CK7 - t - + - -
. MA902 + + - + - -
aFollicular ameloblastoma MA903 + + — ++ - -

b Part follicular ameloblastoma
¢ h MA904
(A), part undifferentiated tu- EMA

mour B) : ; _ _ _ _ - +
¢ Squamoid tumour Vimentin

|
|
|
|
|
+
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differed from the ameloblastoma cells and had a difféilen can be devastating. Early en bloc surgical resection
ent immunohistochemical profile from those of the orbiis the treatment of choice for avoiding recurrence. This
al tumour. The parasagittal tumour cells were diffusetase illustrates the importance of close monitoring of pa-
positive for EMA and vimentin, but negative for théients for local and distant disease. Since it is quite possi-
cytokeratins such as CK7, MA902, MA903, and MA904le that other sites of metastasis, including the lungs and
These results are consistent with those of meningiolpaph nodes, may appear, careful follow-up is needed in
[1, 13, 21]. Some meningiomas show positivity for sontkis case.
kinds of cytokeratin [1, 13, 18], but the expression of
EMA and vimentin is the most characteristic feature [&9kn0¥\'|8d%%ffn§2hsrgshjr aélrthoégctﬁfl&'éé\iﬂcﬁashéﬁ)ogu';igflkfgv'i\gli'-:{
H N artmen

21]. Reports of EMA and vimentin in ameloblastoma ﬁeepoperative findinge. gery, »forp 9
ameloblastic carcinoma are rare, and Gandy et al. [7] re-
ported EMA and vimentin to be negative in two cases of
ameloblastic carcinoma. All consecutive lesions in ORgferences
case except for the parasagittal tumour also showed neg-
ativity for EMA and vimentin. 1. Artlich A, Schmidt D (1990) Immunohistochemical profile of

Malignant features are present in about 2% of casesmeningiomas and their histological subtypes. Hum Pathol 21:
of ameloblastoma [9], but the classification of amelo- i‘:ﬁ;ﬁgg CH, Harwood AR, Cummings BJ (1984) Ameloblas
b.laStoma} with malignant potential has been CO.”UOV‘?F‘ toma of the jéw. A reappraisal of thegrole of megavoltage irra-
sial. Malignant ameloblastoma was formerly defined in giation. Cancer 53:869—873
the World Health Organization (WHO) classification as3. Corio RL, Goldblatt LI, Edwards PA, Hartman KS (1987)
“a neoplasm in which the features of an ameloblastomaAmeloblastic carcinoma: a clinicopathologic study and assess-

are shown by the primary growth in the jaws and by any r5n7eor25% eight cases. Oral Surg Oral Med Oral Pathol 64:

metastatic growth” [20]. According to this criterion, thes paramola JO, Abioye AA, Ajagbe HA, Aghadiuno PU (1980)
diagnosis of malignant ameloblastoma requires the pres-Maxillary malignant ameloblastoma with intraorbital exten-
ence of distant metastasis, and both primary and metasion: report of case. J Oral Surg 38:203-206 _
static tumours should retain a benign appearance. Hoﬁl-tE"afsontH'fMosetr J Te“hcl"%"fr MF (19889) %a%o(?ls\]agg.
ever, ameloblastomas with malignant histopathological J1as 11eg. oo ameopasioma. South Me :
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