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Abstract

variant of AOT or a distinct clinicopathologic condition.

We describe a case of adenomatoid odontogenic tumor (AOT) associated with odontoma occurring in the posterior
mandible of a 32-year-old man. Although calcifications are commonly found in the AOT, the presence of
rudimentary dental structures is a very rare phenomenon. Cases with similar aspects have been described as
ameloblastic dentinoma, ameloblastic odontoma, adenoameloblastic odontoma and AOT associated with
odontoma. After a careful analysis of the literature we describe the clinical aspects of this tumor. Further case
reports and surveys of odontogenic tumors are necessary to define whether AOT associated with odontoma is a

Odontogenic tumors and hamartomas encompass a large
variety of rare lesions that originate from odontogenic
tissue and present with variable levels of differentiation.
Determination of their precise nature (i.e., a hamartoma
or a neoplasm) is difficult and sometimes inconclusive.
This, in turn, makes it difficult to devise a nomenclature
for this group of lesions.

In 1998, Allen and co-workers [1] described a rare
odontogenic lesion showing a distinct proliferative
component of epithelial cells arranged in cords, strands,
swirls, and duct-like structures associated with a prominent
dentin formation lined by ameloblast-like cells [1]. The
prominence of dentin and adenomatoid structures in this
lesion led the authors to describe it as an “adenomatoid
dentinoma”. This lesion showed overlapping features of an
adenomatoid odontogenic tumor (AOT) and an odontoma,
with histological features similar to those reported by
Dunlap et al,, [2] and was described as an adenoameloblastic
odontoma. Subsequently, different terms were used to
describe similar lesions and, up to now, there is no
consensus on to the nature, histopathological spectrum,
and clinical significance of this lesion. Here, we report a
similar case that exemplifies the odontogenic potential of

* Correspondence: rsgomez@ufmg.br

'Department of Oral Pathology, School of Dentistry, Universidade Federal de
Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

Full list of author information is available at the end of the article

( BioMVed Central

an AOT and we present a critical analysis of the literature
regarding this diagnosis.

Case presentation

A 32-year-old man presented with an asymptomatic,
well-delimitated, 2.6 x 2.1 x 1.3 cm unilocular hypodense
tumor in the left posterior mandible (Figure 1). On
examination of the oral cavity, a mild expansion of the
retromolar trigone was observed. An incisional biopsy
was performed, revealing a cystic capsule lined with
stratified squamous, non-keratinized epithelium. These
findings suggested a benign odontogenic cystic lesion.
The lesion was completely enucleated and was found to
contain a cystic capsule adhering to a thin hard tissue
resembling a tooth. Microscopic observation showed a
cystic cavity lined by flattened, stratified non-keratinized
squamous epithelium. In some areas, we observed nodules,
cords and strands in the epithelial lining forming swirls
of fusiform cells and ribbons of ameloblast-like cells
(Figure 2). We also observed numerous islands of
odontogenic epithelium in the fibrous capsule and
solid areas formed mainly by dentin with lacunar borders
externally lined by ameloblast-like cells (Figure 2). Some
areas had a thin layer with an appearance similar to that
of an enamel matrix deposit (Figure 3C). The diagnosis
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mandibular tumor.

Figure 1 Computerized tomography scan in saggital (A and B) and axial (C) planes showing unilocular well defined hypodense

was of AOT associated with odontoma. No recurrence
was found upon an 8 months follow-up after enucleation
of the lesion.

Discussion

The present report describes a cystic lesion characterized
histologically by the presence of an AOT associated with an
odontoma. Previous reports of lesions with AOT-like epi-
thelial structures and rudimentary dental formation have
variously described them as adenoameloblastic odontomas

[2], cystic complex compound odontomas [3], adenomatoid
dentinomas [1,4], AOT associated with odontoma [5],
and AOT [6]. One can conclude from the variable
nomenclature used that no consensus has been reached
regarding the precise nature and definition of histological
characteristics of such lesions.

After extensive review of the literature on lesions
with similar histological aspects, we retrieved those
case reports showing overlapping features of AOT
and odontoma or dental tissue presenting with rudimentary

(hematoxylin-eosin, original magnification X 200 and X 400).

Figure 2 Histological aspects of the epithelial component of the tumor. Cystic cavity lined by flattened, stratified non-keratinized squamous
epithelium (A). Epithelial cords and strands forming swirls and nodules of fusiform cells and ribbons of ameloblast-like cells (B, C and D)
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Figure 3 Microscopic details of the odontoma component showing dentin deposition with lacunar borders (A) lined by ameloblast-like
cells and sheets of odontogenic epithelial cells (B). Thin basophilic layer consistent with enamel matrix deposit (C) and dental pulp tissue (D)
were observed (hematoxylin-eosin, original magnification X 200 and X 400).

g s

odontogenesis described under the following nomenclature:
ameloblastic dentinoma, adenoameloblastic odontoma,
AOT associated with odontoma and adenomatoid
odontoma [1-7]. Only cases with published histological
pictures of these findings were included. The clinical and
radiographic features together with the clinical behavior of
the AOT-odontoma variants reported in the literature are
listed Table 1. This variant of AOT affects patients aged 4
to 46 years (mean 24.4 years). Five of the 11 patients were
younger than 18 years. Instead of being located in the
anterior maxilla, which is more typical of AOT [8], this
odontoma-associated variant was mainly present in
the posterior mandible (9 of 11 cases) and was located in
the maxilla in only one case. Radiographically, the tumor
typically results in a well-defined radiolucent image,
sometimes exhibiting subtle calcifications or radiopaque
deposits within the lesion [1,4]. A radiopaque image was
noted in 1 case [6].

The epithelial component of AOT associated with
odontoma exhibits nodules of cuboidal and fusiform cells
forming nests (condensations) or rosette-like structures
and a variable number of duct-like formations lined by
cuboidal or columnar cells. Interconnecting strands and
ribbons with two or more cells are present throughout the
lesion. In our case we did not find duct-like structures
typically reported in AOT. However, due to the over-
all morphologic aspect of the tumor, this diagnosis
can be made without the presence of these structures
[9]. The presence of tubular dentin, with or without a

lining of ameloblast-like cells, and an amorphous and/or
reticulated enamel matrix complete the histological
features of the lesion. These characteristics are essentially
identical to those of lesions previously identified as AOT,
in which histological elements of odontogenesis were also
described. Until a better definition is established in the
literature, our opinion is that this group should be defined
as AOT associated with odontoma.

AOT associated with odontoma should not be confused
with adenomatoid odontogenic hamartoma (AOH). The
AOH is characterized by the deposition of dentin in a
ring-like pattern with odontoblasts, dental papilla, lined
on the outer surface by enamel, ameloblasts and stellate
reticulum-like cells [10,11]. Small duct-like structures are
seen on the dental organ-like area and they are lined
by flattened or cuboidal cells [10]. This finding is in
contrast to AOT, in which ducts are lined by columnar
ameloblast-like cells. In addition, no rosette-like structures
are identified in AOH. It appears that these formations
represent a morphological variation similar to that of the
external epithelium of the dental organ. On the basis of
this observation and in agreement with the opinion
expressed by Kemp et al. [4] we believe that AOH simply
represents a failed attempt at tooth development, more
specifically the third molar, and could be classified as
hamartomatous in nature. Takeda et al. [12] showed
similar morphological variations in the odontogenic
epithelium of compound odontomas, which are different
from those present in AOT.



Table 1 Previous reports of adenomatoid odontogenic tumor (AOT) associated with odontoma

Authors Nomenclature Gender Age Site Radiographic features Size (cm) Treatment Follow-up
(Recurrencec
Miles [3] Cystic complex composite odontoma M 18  Posterior mandible Well-circumscribed radiolucent NA Enucleation NA
lesion-like dentigerous cyst
Dunlap & Fritzlen [2] Adenoameloblastic odontoma F 4 Posterior mandible Well-defined radiolucent lesion NA Enucleation NA
Tajima et al. [6] AOT arising in an odontogenic cyst M 15 Maxillary sinus Well-defined radiopaque mass 4.0x4.0 Enucleation 5 years (No)
Allen et al. [1] Adenomatoid dentinoma M 37 Mandibular third molar  Unilocular radiolucency 15%x2 Enucleation 2 years (No)
region
Adenomatoid dentinoma M 29 Mandibular third molar  Well-circumscribed radiolucency with 0.75%0.75 Enucleation 8 years (No)
region subtle linear radiopacity within the lesion
Adenomatoid dentinoma M 35 Left posterior mandible  Unilocular radiolucency 1x08 Curettage 3 years (No)
Adenomatoid dentinoma F 29 Mandibular third molar  Radiolucency with subtle focal 20x275  Surgery, not specified 8 years (No)
region calcifications
Cudney et al. [7] AOT associated with odontoma M 13 Mandibular left canine  Pericoronal radiolucency with faint 14x0.7 Excisional biopsy 1 year (No) '
snowflake calcifications
Kemp et al. [4] Adenomatoid dentinoma M 46 Right mandibular body  Well-circumscribed with focal internal 40x25 Enucleation and 6 months (No)
and ramus radiopacity curettage
Martinez et al. [5] AOT concomitant with cystic F 10 Left posterior mandible  Well-circumscribed radiolucency with 30x15 Enucleation with NA
complex odontoma radiopaque mass inside posterior curettage
Gomez et al. AQT associated with odontoma M 33 Left mandibular third Well-delimitated unilocular radiolucency ~ 3.0x 2.0 Enucleation 8 months (No)

(present report)

molar region

NA: not available.
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In the case we report, we found a cystic cavity lined by
stratified squamous, non-keratinized epithelium. The same
microscopic appearance was reported by Tajima et al. [6],
indicating that odontogenic cysts should be included in the
differential diagnosis of this tumor.

Although some AOT with odontoma are large lesions
[4,6], their clinical behavior seems similar to conventional
AOT. None of the cases showed recurrence, suggesting
that the tumor can be treated conservatively.

Conclusion

In the present report we review the literature and describe
the clinical and histological aspects of AOT associated
with odontoma. Although this tumor differs in some
aspects to classic AOT, further case reports and surveys of
odontogenic tumors are necessary to define whether
it is a variant of this odontogenic tumor or a distinct
clinicopathological condition.

Consent
The authors declare that the patient had given consent
for the case report to be published.

Competing interest
The authors declare that they have no competing interests.

Authors’ contribution

WHC performed surgery and drafted the manuscript. AML, RSG and CCG
performed histopathological examination, conducted a review and analysis
of the literature, and drafted the manuscript. All authors read and approved
the final manuscript.

Acknowledgements
Professor RS Gomez, CC Gomes and AM Loyola are research fellows at
Conselho Nacional de Desenvolvimento a Pesquisa (CNPq), Brazil.

Author details

'Department of Oral Pathology, School of Dentistry, Universidade Federal de
Minas Gerais, Belo Horizonte, Minas Gerais, Brazil. 2Department of Pathology,
Biological Sciences Institute, Universidade Federal de Minas Gerais, Belo
Horizonte, Minas Gerais, Brazil. 3Department of Oral Pathology, School of
Dentistry, Universidade Federal de Uberlandia, Uberlandia, Minas Gerais,
Brazil.

Received: 7 July 2013 Accepted: 9 August 2013
Published: 9 August 2013

References

1. Allen CM, Neville BW, Hammond HL: Adenomatoid dentinoma. Report of
four cases of an unusual odontogenic lesion. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1998, 86(3):313-317.

2. Dunlap CL, Fritzlen TJ: Cystic odontoma with concomitant
adenoameloblastoma (adenoameloblastic odontoma). Oral Surg Oral Med
Oral Pathol 1972, 34(3):450-456.

3. Miles AE: A cystic complex composite odontome. Proc R Soc Med 1951,
44(1):51-55.

4. Kemp S, Gallagher G, Kabani S, Todd R: Adenomatoid dentinoma: case
report and review of a rare odontogenic lesion. J Oral Maxillofac Surg
2008, 66(7):1489-1491.

5. Martinez A, Mosqueda-Taylor A, Marchesani FJ, Brethauer U, Spencer ML:
Adenomatoid odontogenic tumor concomitant with cystic complex
odontoma: case report. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2009, 108(4):.25-e29.

Page 5 of 5

6. Tajima Y, Sakamoto E, Yamamoto Y: Odontogenic cyst giving rise to an

adenomatoid odontogenic tumor: report of a case with peculiar
features. J Oral Maxillofac Surg 1992, 50(2):190-193.

7. Cudney N, Persico J, Cordell KG, D'Silva NJ: Adenomatoid odontogenic
tumor developing in association with an odontoma: report of a case.
Quintessence Int 2008, 39(8):693-697.

8. Reichart P, Philipsen H: Odontogenic tumors and allied lesions. New Malden:

Quintessence Publishing; 2004.

9. Philipsen HP, Reichart PA: Adenomatoid odontogenic tumour: facts and

figures. Oral Oncol 1999, 35(2):125-131.

10. Vargas PA, Carlos-Bregni R, Mosqueda-Taylor A, Cuairan-Ruidiaz V, Lopes
MA, de Almeida OP: Adenomatoid dentinoma or adenomatoid
odontogenic hamartoma: what is the better term to denominate this
uncommon odontogenic lesion? Oral Dis 2006, 12(2):200-203.

11. Otero D, Israel MS, Antero S, Lourenco S: Bilateral adenomatoid
odontogenic hamartoma. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2009, 107(4):.e24-e26.

12. Takeda Y: Duct-like structures in odontogenic epithelium of compound
odontoma. J Oral Pathol Med 1991, 20(4):184-186.

doi:10.1186/1746-160X-9-20

Cite this article as: Gomez et al: Adenomatoid odontogenic tumor
associated with odontoma: a case report and critical review of the
literature. Head & Face Medicine 2013 9:20.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( ) BiolVied Central




	Abstract
	Case presentation
	Discussion
	Conclusion
	Consent

	Competing interest
	Authors’ contribution
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


