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Abstract

An ameloblastic fibroma with formation of dental hard tissues, which the classical name is ameloblastic fibro-odontoma
(AFO), is a rare type of mixed odontogenic tumor. An 8-year-old boy was diagnosed with AFO, with an inhomogeneous
high signal within the lesion shown by T2-weighted magnetic resonance imaging (MRI). Computed tomography (CT)
imaging revealed a unilocular low CT value area of 24 X 19 X 26 mm with buccolingual bony expansion and cortical bone
thinning on the left side of the mandible including the crown of the mandibular left second molar. In addition, multiple
calcified bodies were detected within the lesion, one of which had a CT value of approximately 2200 HU, equivalent to that
of enamel. MRI indicated the lesion to be sized 24 X 19 X 25 mm along with buccolingual bony expansion in the left side
of the mandible. Additionally, the lesion showed an internal inhomogeneous high signal, while a portion had an especially
high signal in T2-weighted images. That particularly high signal area coincided with the nodular growth area of mucus-rich
mesenchymal components without the epithelial component in histopathology findings. The particularly high signal revealed
by T2-weighted imaging could be attributed to the mucus-rich component. MRI was found useful for revealing differences
in the internal histopathological properties of an AFO in our patient.
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Introduction similar to dental papilla with odontogenic epithelial strands
and nests similar to enamel organ and dental lamina [1-3].
An ameloblastic fibro-odontoma (AFO) is a rare benign ~ AFO accounts for less than 2% of odontogenic tumors.
odontogenic tumor with enamel and dentin formation and  These neoplasms occur predominantly in the mandibular
histologic findings of an ameloblastic fibroma (AF)—a  molar region and less frequently in in the maxillary molar

mixed tumor consisting of odontogenic ectomesenchyme  region, and are most commonly noted in individuals under
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20 years of age, with a male predilection [4, 5]. These
lesions are typically painlessly and slow growing with jaw-
bone expansion [1, 6]. Although AFO was classified as an
odontogenic benign tumor in the 3rd edition of the WHO
classification, the current WHO classification (4th edition,
revised 2017) considers the lesion to be within the spectrum
of an odontoma—with the rationale that the hard tissue for-
mation within the AFO lesion are similar to a developing
odontoma (hamartoma) [2, 3]. Nevertheless, the concept that
AFOs are true neoplasms has not been completely dismissed
and it is still listed as rare AFs with formation of dental hard
tissues [2].

A typical AFO manifests as a well-defined unilocular or
multilocular radiolucency bordering an unerupted tooth, or
encompassing its crown. The internal contents have some
degree of radiopacity depending on the extent of mineraliza-
tion that has occurred within the lesion [6, 7]. Most previ-
ous reports of AFO have described findings on conventional
radiographic images [8—15] and reports detailing the appear-
ances on computed tomography (CT) and magnetic reso-
nance (MR) radiological images are limited. To the best of
our knowledge, there have been no previous reports regard-
ing an internal inhomogeneous signal of an AFO shown by
T2-weighted MR imaging (MRI). Here, we report a rare
case of an AFO that showed a particularly high signal as
compared to the surrounding area within an AFO lesion on
T2-weighted MR images.

Case report

An 8-year-old boy was referred to our hospital for further
investigation and treatment of an asymptomatic pericoronal
radiolucency involving the mandibular left second molar—
an incidental finding on a panoramic radiograph made at
a general dental clinic. Extraoral examination showed no
facial asymmetry or swelling on the left side of the mandi-
ble. However, on intraoral examination, mild swelling was
evident on the left side of the mandible. There was no rel-
evant medical or family history.

The panoramic radiograph showed a well-defined uniloc-
ular radiolucent area from the distal side of the mandibular
left first molar to left mandibular angle, encompassing the
crown of the mandibular left second molar (Fig. 1). The
mandibular left first molar was not resorbed or displaced.
The lesion extended to the inferior alveolar canal and the
superior cortex of the canal was not perceptible at the inter-
face. Slight internal radiopacity was detected on the medial
side of the lesion. The level of development of the man-
dibular left second molar was age-appropriate and it was not
significantly different from that of the contralateral second
molar.

Fig. 1 Panoramic radiograph. A well-defined pericoronal unilocular
radiolucency is noted involving the mandibular left first molar, with
no root resorption or tooth displacement. Note slight radio-opacity
detected on the medial side of the lesion

Fig.2 CT examination. a Sagittal section. A unilocular low attenua-
tion area measuring approximately 24X 19x26 mm on the left side
of the mandible including the crown of the mandibular left second
molar. Multiple calcified bodies are present within the lesion, one of
which had a CT number of approximately 2200 HU. b Axial section.
Buccolingual bony expansion and cortical bone thinning caused by
the lesion

Multi-detector CT images showed a unilocular low
attenuation area measuring approximately 24 X 19 X 26 mm,
involving the crown of the mandibular second molar. Buc-
colingual cortical expansion and thinning was detected,
extending from the distal side of the mandibular left first
molar to the left mandibular angle (Fig. 2). In addition, mul-
tiple discrete radiopacities were detected within the lesion,
one of which had a CT number of approximately 2200 HU,
equivalent to that of enamel.

MRI corroborated the expansile nature of the lesion
(Fig. 3). On T1-weighted images, the lesion signal was isoin-
tense with muscle, with loss of the normal bone marrow fat
signal (Fig. 3a). On T2-weighted images, the lesion signal
was inhomogeneous with regions of high signal intensity
relative to the surrounding lesion tissue (Fig. 3b). These
regions of high signal intensity also appeared as high inten-
sity regions on T2 iterative decomposition of water and fat
with echo asymmetry and least-squares estimation (IDEAL)
water images (Fig. 3c). The apparent diffusion coefficient
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Fig.3 MR examination. a T1-weighted image shows the lesion is
isointense with muscle tissue. b T2-weighted images reveals an inter-
nal inhomogeneous high signal, with a portion of the lesion exhibit-
ing an especially high signal. ¢ T2 IDEAL water imaging shows an
internal inhomogeneous high signal with a region of especially high
signal

(ADC) value for the entire lesion was 2.45x 10~ mm?/s,
while that for the area within the lesion with the particularly
high signal in T2-weighted and T2 IDEAL water images was
3.22x 10~ mm?s. One of the calcified bodies within the
lesion identified by CT was depicted as a signal-free area on
both T1- and T2-weighted imaging. Based on these findings,
we suspected a benign odontogenic tumor associated with
dental tissue formation, such as ameloblastic fibroma with
formation of dental hard tissues.

Three months after the lesion was noted, a biopsy was
performed. Histopathologic examination showed dense
odontogenic epithelial nests, though a definitive diagnosis
could not be obtained, because an invasive lesion could not
be ruled out. With the tentative diagnosis of odontogenic
tumor, the lesion was removed by enucleation along with
the mandibular left second molar. The lesion easily detached
from the surrounding bone and tissue.

Macroscopically, the excised lesion was a substantial
mass, with a yellow—white cut surface that resembled an
impacted mandibular left second molar and its dental fol-
licle. Histopathological examination revealed cord-like or
follicular odontogenic epithelial nests resembling an enamel
organ and dental lamina, and odontogenic ectomesenchyme
resembling dental papilla (Fig. 4a, b). However, a part of the
lesion had grown in a nodular manner from only the mucus-
rich mesenchymal component without the epithelial compo-
nent and was surrounded by droplet-shaped epithelial nests
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Fig.4 Histopathologic images (hematoxylin—eosin stain). a Low
power magnification image of excised lesion (bar=2000 um). b High
magnification of lesion revealed a mixture of odontogenic epithe-
lial nests and odontogenic ectomesenchyme (X20). ¢ The portion of
nodular growth within the lesion showing a mucus-rich mesenchy-
mal component without an epithelial component, and surrounded by
droplet-shaped epithelial nests (x4). d One of the multiple hard tis-
sues was a tooth with a diameter of 5 mm, with obvious enamel and
dentin formation (x20)

(Fig. 4c). Multiple hard tissues were noted at the margins
of the lesion, one of which was a tooth with a diameter of
5 mm with obvious enamel and dentin formation (Fig. 4d).
Based on these findings, the final diagnosis of a rare amelo-
blastic fibroma with formation of dental hard tissues was
established. Prior to the current WHO classification, this
lesion would have been referred to by its classical name—
ameloblastic fibro-odontoma. The postoperative course was
uneventful and with no signs of recurrence observed at a
post-surgical follow-up examinations up to 3 years.

Discussion

In the 3rd and earlier editions of the WHO classification [3],
AFO as well as ameloblastic fibrodentinoma (AFD) were
categorized as mixed odontogenic tumors with dental hard
tissue formation in an ameloblastic fibroma component,
which consists of odontogenic ectomesenchyme similar to
dental papilla, and odontogenic epithelium similar to enamel
organ and dental lamina. However, in the 4th edition, the
current WHO classification, AF is classified as a benign
mixed epithelial and mesenchymal odontogenic tumor, and
AFO and AFD were integrated into the category of an odon-
toma, and listed as hamartomas [2]. In this classification,
AFO and AFD, which are considered to be neoplastic, are
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described as “rare AFs with formation of dental hard tissues”
[16]. Differentiation between neoplastic and hamartoma
disease has important clinical implications, for example,
the possibility of recurrence and the potential of malignant
transformation, both of which are important considerations
for management of AF, AFO, and AFD tumors [17-19]. This
emphasizes the need to better characterize the clinical and
imaging appearances of AF, AFO and AFD.

The patient demographic in our case matches the tumor’s
typical distribution. Radiologically, the lesion appeared as
a pericoronal radiolucency with small amounts of internal
radio-opacity. Although radiopaque components of an AFO
are generally located at the center of the lesion [8—13],
radio-opacity was found on the medial side in the present
case. Although AFOs demonstrate varying calcification pat-
terns that are blended and full or inhomogeneous, includ-
ing complex odontoma-like calcifications, and have been
shown to be associated with impacted teeth on CT images
[15], multiple calcified bodies were few in the present case.
Previously, Uchiyama et al. reported that the CT value of a
calcified body is useful for diagnosis of AFO [14]. In the
present case, one of the calcified bodies within the lesion
had a CT value of approximately 2200 HU, equivalent to
that of enamel. This information allowed exclusion of other
lesions that manifest with a mixed radiolucent-radiopaque
appearance, such as calcifying odontogenic cyst, calcifying
epithelial odontogenic tumor and adenomatoid odontogenic
tumor.

The MRI appearance of this lesion was unusual, with an
internal inhomogeneous high signal, and a region with a
particularly high signal on T2-weighted images. The area
with especially high signal coincided with the nodular
growth area of the mucus-rich mesenchymal components
without the epithelial component, and likely the high signal
intensity is due to the presence of a mucus-rich component.
The ADC value of the entire lesion was 2.45x 10> mm?/s,
while that of the area with the particularly high signal
area in T2-weighted and T2 IDEAL water images was
3.22x 107 mm?/s. This difference in ADC values might
reflect a difference in cell density due to neoplastic growth.
To the best of our knowledge, this unusual appearance of
an AFO on T2-weighted MR images and the ADC charac-
terization of the neoplasm have not been presented, and the
findings in the present study are very rare. The new WHO
categorization and change in nomenclature of an amelo-
blastic fibro-odontoma is controversial [20]. Reports of MR
imaging characteristics of these lesions with corresponding
histologic evaluation will aid in future analysis of the neo-
plastic versus hamartomatous nature of these lesions.

In conclusion, we present a rare case of ameloblastic
fibroma with formation of dental hard tissues, that showed
a particularly high signal within the lesion as compared
to the surrounding area in T2-weighted MR images. This

difference in signal intensity might reflect different histo-
pathological components within the lesion. This case high-
lights the clinical value of MR imaging to asses internal
composition of odontogenic tumors contributing to assess-
ment of its potential neoplastic features.
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