
Vol:.(1234567890)

Head and Neck Pathology (2022) 16:344–352
https://doi.org/10.1007/s12105-021-01358-w

1 3

ORIGINAL PAPER

Diagnostic Enigma of Adenoid Ameloblastoma: Literature Review 
Based Evidence to Consider It as a New Sub Type of Ameloblastoma

Primali R. Jayasooriya1  · W. A. M. Udari L. Abeyasinghe1  · R. L. Pemith R. Liyanage2  · 
Gunandahandi N. Uthpali1  · Wanninayake M. Tilakaratne1,3 

Received: 20 April 2021 / Accepted: 3 July 2021 / Published online: 19 July 2021 
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2021

Abstract
Adenoid ameloblastoma is a hybrid odontogenic tumour showing histopathological features of both ameloblastoma and 
adenomatoid odontogenic tumour (AOT), with approximately 40 cases reported in the literature. The aims of the report are 
to illustrate the diagnostic challenges of adenoid ameloblastoma using three new cases and to analyze evidence in literature 
to consider adenoid ameloblastoma as a new sub type of ameloblastoma. A literature review was performed with the key 
words—adenoid ameloblastoma, hybrid/composite odontogenic tumours, hybrid ameloblastoma and adenomatoid odon-
togenic tumour, ameloblastoma with inductive changes, dentinoid and dentinoma to select the cases compatible with the 
diagnosis of adenoid ameloblastoma. Out of the 40 cases reported in literature, 31 cases with sufficient information and 3 
new cases were analyzed. Out of the 34 adenoid ameloblastomas majority of tumours (76.5%) occurred in adults with age 
ranging from 25 to 55 years. Slight female predilection with a male:female ratio of 0.9:1 was observed. Approximately, 64.7% 
occurred in the mandible. Radiologically, 82.4% of adenoid ameloblastomas presented as radiolucent lesions while 47.1% 
occurred with ill-defined margins and cortical perforation at diagnosis. Histopathologically, 70.8% of tumours presented as 
plexiform ameloblastomas, while duct like structures/glandular structures were the commonest feature supportive of adeno-
matoid odontogenic tumour observed in overwhelming majority of 95.9% of adenoid ameloblastomas. 91.6% of tumours 
showed inductive change in the form of dentinoid. Further, 45.4% of the tumours developed at least one recurrence follow-
ing surgical excision. The report presents literature review based evidence to show the existence of adenoid ameloblastoma, 
which is demographically similar to conventional ameloblastoma but with histopathological differences and presenting with 
higher rate/multiple recurrences, indicating its biological aggressiveness. Thus, we would like to propose the inclusion of 
adenoid ameloblastoma as a sub type of ameloblastoma in the next revision of the WHO odontogenic tumour classification.
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Introduction

Odontogenic tumours are a heterogeneous group of tumours 
that occur exclusively in the jaw bones and or gingival 
mucosa. These tumours show wide range of biological 
behaviour requiring different degrees of surgical treatment 
from simple excision and enucleation to radical resec-
tions [1–4]. As for any other tumour category, odontogenic 
tumours are also widely classified using World Health 
Organization (WHO) classification system [1–4].

The WHO classification of odontogenic tumours has 
evolved over the years from the initial classification 
released in 1971 to subsequent updates released in 1992, 
2005 and 2017 [1–4]. Although, majority of the odonto-
genic tumours can be diagnosed based on criteria given in 

 * Primali R. Jayasooriya 
 primalij@yahoo.com

 W. A. M. Udari L. Abeyasinghe 
 udari2005@gmail.com

 R. L. Pemith R. Liyanage 
 pemithliyanage@gmail.com

 Gunandahandi N. Uthpali 
 nuwanuthpali@gmail.com

 Wanninayake M. Tilakaratne 
 wmtilak@um.edu.my

1 Department of Oral Pathology, Faculty of Dental Sciences, 
University of Peradeniya, Peradeniya, Sri Lanka

2 National Dental (Teaching) Hospital, Colombo, Sri Lanka
3 Department of Oral and Maxillofacial Clinical Sciences, 

Faculty of Dentistry, University of Malaya, Kuala Lumpur, 
Malaysia

http://orcid.org/0000-0002-1991-0675
http://orcid.org/0000-0003-4052-1460
http://orcid.org/0000-0002-9003-8322
http://orcid.org/0000-0002-7419-9302
http://orcid.org/0000-0002-7061-7378
http://crossmark.crossref.org/dialog/?doi=10.1007/s12105-021-01358-w&domain=pdf


345Head and Neck Pathology (2022) 16:344–352 

1 3

WHO classification on head and neck tumours, occasionally 
diagnostically challenging odontogenic tumours that defy 
classification based on current knowledge are encountered. 
Hybrid odontogenic tumours presenting with features of 
ameloblastomas and adenomatoid odontogenic tumours with 
dentinoid also known as adenoid ameloblastoma is one such 
entity [5–8].

The aim of the report is to present a literature review 
based introduction of adenoid ameloblastoma, considering 
three new diagnostically challenging odontogenic tumours 
to illustrate the features that support the diagnosis of adenoid 
ameloblastoma. Thus the present report was compiled to 
show evidence for the existence of adenoid ameloblastoma, 
with the aim of considering it as a separate clinicopathologi-
cal entity in the WHO odontogenic tumour classification at 
the next revision.

Materials and Method

A literature review was performed with the key words—
adenoid ameloblastoma, hybrid/composite odontogenic 
tumours, hybrid ameloblastoma and adenomatoid odonto-
genic tumour, ameloblastoma with inductive changes, den-
tinoid and dentinoma to select the cases compatible with 
the diagnosis of adenoid ameloblastoma. Out of the 19 arti-
cles downloaded, 31 cases compatible with the diagnosis 
of adenoid ameloblastoma, with adequate information was 
selected [5–23]. Thus the final review contained 31 cases of 
adenoid ameloblastoma diagnosed from 1994 to 2020 and 
3 new cases from the archives of the Department of Oral 
Pathology, Faculty of Dental Sciences, University of Perad-
eniya and National Dental Hospital, Sri Lanka.

For the literature review on adenoid ameloblastoma, 
information on age at diagnosis, gender, site and location 
of the lesion, clinical, radiological and histopathological 
features of the lesion, treatment and number of recurrences 
were extracted from the articles and entered in to excel 
sheets.

Results

Table 1 shows the clinicopathological features of 34 cases 
of adenoid ameloblastoma.

Accordingly, adenoid ameloblastoma is a tumor that 
occurs predominantly (76.5%) in adults aged between 25 and 
55 years. A slight female predilection with a male:female 
ratio of 0.9:1 was observed. Approximately, 64.7% occurred 
in the mandible, while in both jaws posterior regions were 
involved in 52.9% of the cases. Radiologically, 82.4% of ade-
noid ameloblastomas presented as purely radiolucent lesions 
in spite of containing dentinoid while 47.1% occurred with 

ill-defined margins and cortical perforation at diagno-
sis. Histopathologically, 70.8% of tumours had plexiform 
ameloblastoma as the ameloblastomatous component, while 
duct like structures/glandular structures were the common-
est feature supportive of adenomatoid odontogenic tumour 
observed in overwhelming majority of 91.9% of adenoid 
ameloblastomas. 91.5% of tumours showed inductive change 
in the form of dentinoid. All lesions were surgically excised 
though both conservative and radical excision had been per-
formed for 29.4 and 23.4% of cases respectively. Further, 
45.4% of the tumours showed at least one recurrence. Out of 
the 10 lesions that recurred three had been radically excised 
while the rest were conservatively excised.

The clinicopathological features of the three new cases of 
adenoid ameloblastomas are as follows;

Case 1

A 38 year old female presented with a radiolucent swell-
ing in the mandible extending from 2nd premolar to 1st-
molar region in 2013. The primary lesion was conservatively 
excised and the histopathology revealed a tumour composed 
of odontogenic epithelium arranged in to interconnected 
strands (Fig. 1a). Two atypical features identified in the 
tumour were (1) focal aggregations of dentinoid (Fig. 1b), 
(2) hypercellularity with cells exhibiting hyperchromatic 
nuclei, minimal cytoplasms and occasional mitoses. The 
lesion was diagnosed as an atypical plexiform ameloblas-
toma with dentinoid. Four years after the occurrence of the 
initial lesion the patient presented with a recurrent lesion 
which was radiologically identified as two separate mul-
tilocular radiolucencies (Fig. 2). Histopathologically, the 
anterior lesion exhibited a cystic lesion extending in to soft 
tissue. The cyst was lined by odontogenic epithelium, with 
an ameloblast like cell layer situated towards the capsule 
and hyper cellular epithelial whorls and stellate reticulum 
like cells elsewhere in the epithelial lining (Fig. 3a). A few 
duct like structures were also evident. The posterior lesion 
exhibited multiple foci showing hypercellularity (Fig. 3b) 
with 3 mitotic figures per 10HPF with dentinoid. Thus, the 
lesion was diagnosed as an adenoid ameloblastoma with 
dentinoid. Subsequently, lesion was radically treated with 
a mandibulectomy. Histopathology of the excision revealed 
similar features to the incision confirming the diagnosis of 
adenoid ameloblastoma.

Case 2

A 40 year old female presented with a recurrent swelling in 
the posterior mandible of 6 × 4 cm in size. Histopathologi-
cally 1st to 3rd recurrences showed unencapsulated odon-
togenic tumours composed of small epithelioid cells with 
hyperchromatic nuclei and minimal cytoplasms diffusely 
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Table 1  Clinico-pathological 
features of adenoid 
ameloblastoma based on a 
literature review [5–23]

Feature No of cases
34 (31 cases from lit-
erature + 3 new cases)

Age in years
 15–24 06 (17.6)
 25–34 09 (26.5)
 35–44 09 (26.5)
 45–55 08 (23.6)
 > 56 01 (2.9)
 Not mentioned 01 (2.9)

Gender
 Male 16 (47.1)
 Female 17 (50)
 Not mentioned 01 (2.9)

Site
 Mandible 22 (64.7)
 Maxilla 10 (29.4)
 Not mentioned 02 (5.9)

Region of the jaw
 Anterior only 02 (5.9)
 Posterior only 12 (35.3)
 Anterior and posterior regions 06 (17.6)
 Not specified 14 (41.2)

Radiology
 1. Radiodensity

  Radiolucent lesion 28 (82.4)
  Mixed radio-dense lesion 06 (17.6)

 2. Margins
  Well defined 10 (29.4)
  Ill defined with cortical perforation 16 (47.1)
  Not mentioned 08 (23.5)

Histopathology (n = 24)
 1. Type of ameloblastoma

  Plexiform 17 (70.8)
  Follicular 04 (16.7)
  Mixed-plexiform, follicular, granular cell and desmoplastic 01 (4.2)

 Unicystic 02 (8.3)
 2.* Features of adenomatoid odontogenic tumour

  Glandular structures 23 (95.9)
  Epithelial whorls 07 (29.2)
  Rosettes 03 (12.5)

 3. Dentinoid 24 (100)
Treatment
 1. Surgical excision

  Enucleation/conservative excision 10 (29.4)
  Radical excision 08 (23.4)
  Not mentioned 16 (47.2)

 2. Radiotherapy
  Given (after recurrence) 01 (2.9)
  Not given 23 (67.7)
  Not mentioned 10 (29.4)

Recurrences
 Present 10 (45.4)
 Absent 12 (54.6)
 Not mentioned 12

*Histopathology was assessed for only 24 tumours. With reference to histopathological features of AOT 
the total does not add up to 24 as some tumours showed more than one feature of AOT
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most likely to be dentinoid was present in relation to tumour 
cells. Focal aggregates of ameloblastomatous islands were 
present in the cyst wall. The lesion was conservatively 
excised with no evidence of recurrence for the 6 month fol-
low up period.

Discussion

Irrespective of the tumour, the correct diagnosis is extremely 
important for the management of the patient. However, 
occasionally diagnostically challenging lesions are encoun-
tered. Thus the present report based on three diagnostically 
demanding odontogenic tumours suggestive of the diag-
nosis of adenoid ameloblastoma is presented to highlight 
the deficiencies that exist in the WHO odontogenic tumour 
classification [4] with some suggestions for its modification.

The first case was initially reported as an atypical plexi-
form ameloblastoma with dentinoid. Dentinoid is defined as 
generally non-mineralized substance which resembles den-
tin, but which neither contains tubules nor fulfils the criteria 
for atubular dentin, and which is located in a close anatomi-
cal relationship to odontogenic epithelium [9]. Literature 
review revealed a similar case reported by Matsumoto et al. 
[5]. However, they also considered the lesion as an adenoid 
ameloblastoma [5]. By definition, an adenoid ameloblas-
toma is an odontogenic tumour showing histopathological 
features of both ameloblastoma and AOT along with hard 
tissue formation [6–8]. Initially it was not possible to diag-
nose our case 1 as an adenoid ameloblastoma with dentinoid 
since the primary tumour described did not show features 
of AOT, such as duct like structures or glandular differen-
tiation. However, the anterior lesion that recurred showed 
features supportive of AOT, hence the diagnosis of adenoid 

Fig. 1  a Tumour composed of odontogenic epithelium arranged in to interconnected strands. H&E × 10. b The tumour showed foci of dentinoid. 
H&E × 20

Fig. 2  Radiologically the recurrent lesion presented as two multilocu-
lar radiolucencies

did not show overt malignant features supportive of odon-
togenic carcinoma with dentinoid.

Case 3

A 42 year old female presented with a gradually enlarging 
left maxillary swelling of 6 month duration. Occipito-mental 
view showed radio-opacity in the left side maxillary antrum 
with evidence of bone erosion. Histological analysis of exci-
sional biopsy revealed a cystic odontogenic tumour with 
peripheral fibrous wall and a thin rim of reactive bone in 
most areas. Epithelial lining showed basally located layer of 
ameloblast like cells with reversed nuclear polarity (Fig. 5a, 
b). Solid areas of the tumour comprised of clear cells, stel-
late reticulum like cells and cuboidal cells, some of which 
were arranged into ductal structures. A few foci showed 
whorling of cells reminiscent of adenomatoid odontogenic 
tumour (Fig. 5c). Scattered eosinophilic secretory material 
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ameloblastoma was given for the recurrent lesion. To the 
best of our knowledge, to date malignant transformation has 
not been reported in adenoid ameloblastoma. However, at 
the time of recurrence, case-1 of the present report showed 
atypia and hypercellularity which resulted in a diagnostic 
dilemma of whether to diagnose it an adenoid ameloblas-
toma or an odontogenic carcinoma with dentinoid. Though 
initially ameloblastic carcinoma, was considered as a differ-
ential diagnosis, it was excluded due to the presence of denti-
noid. Although, odontogenic carcinoma with dentinoid is not 
a diagnosis that has been included in the WHO classification 
[4], it was the main lesion that was considered in the differ-
ential diagnosis due to the presence of neoplastic epithelial 
component and dentinoid in the recurrent lesion, which was 
also supportive of the lesion described by Mosqueda-Taylor 
et al. [9]. However, as the present lesion did not contain a 
prominent clear cell component or a basaloid cell component 
as per Table 2 [9] which excluded odontogenic sarcoma. In 
addition due to the fact that WHO classification [4] indicates 
that increased mitosis and hypercellularity per se are not 
indicative of malignancy, final diagnosis achieved for the 
lesion was adenoid ameloblastoma.

Table 1 shows a literature review based summary of clin-
ico-pathological features of adenoid ameloblastoma [5–23]. 
Accordingly, age at presentation, gender and site distribu-
tion of the adenoid ameloblastoma is more compatible with 
conventional ameloblastoma than AOT [4, 24]. In contrast 
to conventional ameloblastoma which commonly shows fol-
licular differentiation [24], adenoid ameloblastoma predom-
inantly presents with plexiform growth pattern (Table 1). 
Radiologically, adenoid ameloblastoma may show mixed 

radio-dense lesions. Furthermore, adenoid ameloblastoma 
seem to be more aggressive in behavior due to presence of 
recurrences in a high number of cases (Table 1) compared 
to conventional ameloblastoma [22]. Thus, the problem of 
whether to classify adenoid ameloblastoma as a sub type of 
conventional ameloblastoma or as a separate entity arises. 
Considering the number of cases reported in the literature, 
there is sufficient evidence to classify adenoid ameloblas-
toma as a sub type of ameloblastoma. Further if the presence 
of dentinoid preclude it being considered as a variant of 
ameloblastoma, the example of AOT which may also contain 
dentine can be used to justify the present argument.

Typical AOTs are benign odontogenic tumours that 
behave almost like hamartomas [4]. These tumours occur 
predominantly in females in the second/third decade of 
life, in the anterior maxilla while histopathologically 
majority are encapsulated and recurrences are extremely 
uncommon [4]. With reference to case-2, it was diag-
nosed as adenoid ameloblastoma because majority of 
the clinico-pathological features were unusual for typi-
cal AOTs. Namely, the patient was in the fourth decade 
of life when the initial lesion occurred in an unusual site 
for AOT which was the posterior mandible. Further, the 
tumour was unencapsulated and diffusely infiltrated in 
to surrounding bone while three recurrences occurred 
within a period of 6 years. Although the lesion exhibited 
ameloblast like cells in a few foci, typical growth patterns 
of conventional ameloblastoma (including the plexiform 
type) was not observed. Literature reports, approximately 
eleven cases of aggressive AOTs which are histopathologi-
cally identical to non aggressive AOT but presenting with 

Fig. 3  a In the recurrent anterior lesion, the cyst was lined by odon-
togenic epithelium, with an ameloblast like cell layer situated towards 
the capsule and hyper cellular epithelial whorls. H&E × 20. b The 

recurrent posterior lesion, exhibited multiple foci showing hypercel-
lularity. H&E × 20
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clinically aggressive features such as rapid enlargement 
[25] (Table 2). Although, majority (8 cases) of the aggres-
sive AOTs were also observed in the mandible [25], our 
case was not diagnosed as such because histopathologi-
cally it exhibited some unusual features not identified in 
typical AOT. Another diagnosis that was considered was 
AOT with inductive change, which had been considered 
as a new entity and discussed as an aggressive tumour 
compared to conventional AOT, during the 2017 revision 
of the WHO classification. However, it was excluded as 
AOT with inductive change was not described in the new 
edition [4]. In addition, although, an extensive literature 
review failed to reveal malignant AOTs, it is worthwhile 
to consider malignant transformation for the present 
tumour, because of the infiltrative nature, mitotic activity, 

hypercellularity and multiple recurrences. Although, indi-
vidually none of these features are truly supportive of the 
diagnosis of malignancy collectively they flash a red light 
as typical AOT would not exhibit these features. However, 
finally the tumour was diagnosed as adenoid ameloblas-
toma and not as a malignant AOT or odontogenic sarcoma 
as individual features supportive of malignancy was not 
evident in the tumour.

From the literature review and case reports main diag-
nostic criteria that need to be fulfilled to diagnose adenoid 
ameloblastoma include, presence of

1. any histopathological subtype of ameloblastoma; or a 
tumour showing ameloblast like cells and or stellate 

Fig. 4  a A tumours composed of small epithelioid cells with hyper-
chromatic nuclei and minimal cytoplasms diffusely infiltrating in to 
bone. H&E × 4. b A photomicrograph showing epithelial whorls. 

H&E × 40. c Ameloblast like tall columnar cells with reverse polarity 
nuclei present throughout the tumour. H&E × 40. d A section show-
ing areas reminiscent of Homer-Wright rosettes. H&E × 10
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reticulum like cells, without the characteristic architec-
tural arrangement of ameloblastoma;

2. adenomatoid odontogenic tumour showing at least one 
or more features such as duct like structures, glandular 
differentiation or epithelial whorls with local invasion;

3. dentinoid in a mature fibrous stroma.

It is not always essential to identify all architectural 
characteristics supportive of ameloblablastoma or AOT as 
such a finding would result in a diagnosis of hybrid tumour 
or a collision tumour. In addition, in the case of AOT, the 
most important finding is the local invasion that is not seen 
in conventional AOTs.

It would have been ideal if molecular characterization 
of adenoid ameloblastoma was carried out to find whether 
there is a resemblance with ameloblastoma by showing 
BRAF mutation [26] or a resemblance with AOT by show-
ing KRAS mutation [27].

However, it was not possible due to lack of resources 
and therefore, the authors suggest that further molecu-
lar biological studies should be undertaken to identify 
the genetics of adenoid ameloblastoma. Further discus-
sion may be required to confirm the diagnosis of adenoid 
ameloblastoma in the following scenarios

Fig. 5  a Low power view of the lesion showing odontogenic epithe-
lium arranged in to inter-connected strands. H&E × 10. b Solid areas 
of the tumour comprised of clear cells and ameloblast like cells. 

H&E × 40. c A few foci showed whorls of cells reminiscent of adeno-
matoid odontogenic tumour. H&E × 10
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1. Tumours that show architectural characteristics of 
ameloblastoma or adenomatoid odontogenic tumour 
with dentinoid;

2. Adenomatoid odontogenic tumour without local inva-
sion.

In conclusion the present report highlights the exist-
ence of adenoid ameloblastoma and discusses the dif-
ficulties encountered during its diagnosis and when 
excluding malignant counterparts of odontogenic 
tumours.
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Table 2  Diagnostic criteria to exclude differential diagnoses of adenoid ameloblastoma

Entity/ies Diagnostic criteria

Adenoid ameloblastoma A tumour composed of at least following three histopathological elements
1. Any histopathological subtype of ameloblastoma or a tumour showing ameloblast like cells 

and or stellate reticulum like cells, without the characteristic architectural arrangement of 
ameloblastoma

2. Adenomatoid odontogenic tumour showing at least one or more features such as duct like 
structures, glandular differentiation or epithelial whorls with local invasion

3. Dentinoid in a mature fibrous stroma
It is not always essential to identify all architectural characteristics supportive of ameloblastoma 

or AOT as such a finding would result in a diagnosis of hybrid tumour or a collision tumnour. 
In addition, in the case of AOT, the most important finding is the local invasion that is not seen 
in conventional AOTs

Histopathological sub types of ameloblastoma A solid tumour composed of ameloblast like cells and stellate reticulum like cells arranged in to 
follicles or interconnected strands. Presence of squamous metaplasia, granular cell change or 
desmoplasia depending on the sub type of ameloblastoma

A cystic tumour composed of ameloblast like cells and or stellate reticulum like cells in the case 
of unicystic ameloblastomas

Hypercellularity of the epithelial component and occasional mitoses may be present especially in 
conventional ameloblastomas

Adenomatoid odontogenic tumour A solid or rarely cystic well circumscribed tumour (without invasion) composed of at least one 
or more features such as duct like structures, glandular differentiation or epithelial whorls, 
with or without calcifications and dentinoid. The majority of typical AOTs generally occur in 
female patients in the second decade of life with a predilection to anterior maxilla

Ameloblastic carcinoma Majority present as long standing large lesions, histopathologically defined by a combination of 
cytological features associated with malignancy and histopathological pattern of an ameloblas-
toma. At least focally ameloblast like cells are present while in most areas loss of characteristic 
organization (peripheral ameloblast like cells and central stellate reticulum like cells) seen in 
ameloblastoma is lost. Features characteristic of malignancy such as vascular and perineural 
invasion, distant and regional metastasis may or may not be present

Odontogenic carcinoma with dentinoid A tumour composed predominantly of clear cells with variable amounts of small round to 
basaloid cells. In some cases, there may be duct-like or pseudocystic structures and peripheral 
columnar cells with evidence of palisading. The common feature is the presence of variable 
amounts of dentinoid in a mature fibrous connective stroma, induced by the epithelial compo-
nent

ES/PNET A sarcoma composed of small round blue cells with Homer-Wright. Immunohistochemical 
investigations reveal CD99 and FLI-1 positivity. Adamantinoma like ES is an atypical variant 
that may show resemblance to case 2 of the presently described lesions

Aggressive adenomatoid odontogenic tumour Histopathological features are similar to typical AOT. The lesion presents as a rapidly enlarging 
lesion cortical erosion

AOT with inductive changes A lesion histopathologically similar to typical AOT with prominent inductive changes producing 
dentinoid
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