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Abstract: The objective of this study is to present an uncommon case of adenomatoid odontogenic
tumor (AOT) with an impacted maxillary canine, initially mimicking a follicular cyst. AOT is a rare
odontogenic tumor, accounting for approximately 1% to 9% of all odontogenic tumors. It primarily
occurs in the maxilla and is often associated with an unerupted permanent tooth. Follicular cysts, also
known as dentigerous cysts, are benign odontogenic cysts that encase the crown of an unerupted or
impacted tooth. We describe a case of AOT occurring in a 14-year-old male. Both the follicular cyst and
adenomatoid odontogenic tumor (AOT) can exhibit similar clinical and radiographic presentations. It
is crucial to accurately differentiate between the two to ensure appropriate treatment and prognosis.
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1. Introduction

Lesions of the jawbones encompass a wide spectrum of pathologies leading to chal-
lenges in differential diagnosis. These lesions can originate from tumors or cysts, and while
most are benign, accurate differentiation is crucial.

From a histological perspective, odontogenic tumors are classified based on their
tissue of origin into three categories: epithelial, mesenchymal, and mixed epithelial and
mesenchymal [1].

The symptoms of these lesions are variable; they can exhibit different growth pat-
terns, sizes, and levels of aggressiveness. Many odontogenic tumors are asymptomatic or
have minimal symptoms and are therefore often diagnosed during routine radiographic
examinations [2].

Odontogenic cysts are pathological cavities originating from odontogenic tissues
that occur in the tooth-bearing regions of the maxilla and mandible. These cysts have
developmental or inflammatory origins. The four most common odontogenic cysts are
periapical cysts, dentigerous cysts, residual cysts, and odontogenic keratocysts. These
lesions are more frequently observed in males, typically between the fourth and sixth
decades of life. The most affected area is the maxillary anterior region, followed by the
mandibular molar region [3].

From a histological perspective, odontogenic tumors and cysts derive from the rests
of Serres and Malassez. These remnants can remain quiescent or become activated by
inflammatory or genetic factors. Their activation can lead to the formation of odontogenic
cysts and tumors. The only tool we have for an accurate and definitive diagnosis is
histological examination [4]. Clinical misdiagnoses between tumors and cysts are possible
due to the similar clinical and radiological presentations of these lesions.

The adenomatoid odontogenic tumor (AOT) is a rare, benign epithelial tumor charac-
terized by its asymptomatic nature, noninvasive behavior, and slow growth. It was initially
identified by Steensland in 1905 [5]. This tumor is more frequently observed in females,
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primarily during the second decade of life, and often associated with a permanent tooth that
has not erupted. Typically, it manifests as a well-defined radiolucent lesion with expansile
properties, predominantly located in the maxilla (70%). Additionally, these lesions may
exhibit variable amounts of punctate calcifications. There are three recognized clinical
and radiographic variants of AOT: (a) follicular, (b) extrafollicular, and (c) peripheral (or
extraosseous) [6].

The 5th edition of the World Health Organization (WHO) Classification of Head and
Neck Tumors (2022) introduces significant updates that align with rapid advancements in
sophisticated molecular investigations. These updates include interpretations that already
impact therapy strategies [7]. Recent studies suggest that approximately 70% of sporadic
adenomatoid tumors have a KRAS gene mutation. However, these mutations have not yet
been precisely correlated with the clinical and pathological characteristics of the tumor [8].
Alongside AOTs, other oral manifestations include dental abnormalities, giant cell lesions
of the jaws, and papillary lesions in the oral mucosa [9]. This interesting tumor often
mimics other odontogenic lesions, earning it the name, “master of disguise”, as exemplified
in our case [5]. The radiographic features of AOT often resemble those of other odontogenic
lesions, including follicular cysts, calcifying odontogenic cysts, calcifying odontogenic
tumors, globule-maxillary cysts, ameloblastoma, odontogenic keratocysts, and periapical
disease [10]. AOT commonly presents in association with unerupted permanent teeth,
particularly canines, in about two-thirds of cases [11]. Unerupted permanent canines
are frequently linked to another form of lesion known as the follicular cyst. Clinical
misdiagnosis can occur due to similarities in both clinical presentation and radiological
signs among many of these cysts.

A follicular cyst, also known as a dentigerous cyst, was initially described by Paget in
1863 [12]. Follicular cysts typically appear as radiolucent lesions surrounding the crown of
an unerupted tooth, originating from the cervical area of the tooth itself. From an etiological
perspective, they are classified as developmental odontogenic cysts. Histologically, they
consist of an epithelial lining surrounded by a wall of loose fibrous tissue. Embryonically,
they originate from remnants of reduced enamel epithelium that undergo cystic degen-
eration, resulting in fluid accumulation in the central area of the lesion, which remains
attached at the cementoenamel junction [13].

The most common odontogenic cyst is the radicular cyst, with the follicular cyst
ranking second, representing 20% of all epithelium-lined cysts found in the jawbones. The
peak occurrence of follicular cyst is observed during the second and third decades of life,
showing a slight preference for males [14]. Typically, a follicular cyst encases the crown
of an impacted tooth, with the mandibular posterior region being the most prevalent site.
Apart from mandibular third molars, other relatively frequent locations, in decreasing order,
include the maxillary canine, maxillary third molar, and mandibular second premolar [15].
This lesion is often incidentally detected during routine radiographic examinations or clini-
cally as an asymptomatic swelling. Typically, its radiographic appearance is characterized
by a well-defined, single-chambered, symmetric radiolucent area around the crown of
an impacted tooth. However, the radiographic depiction of the cyst’s relationship with
the crown may vary. The central variant, most commonly observed, involves the cyst
enveloping the tooth’s crown, with the crown protruding into the cystic cavity, while the
root(s) remain exterior to the cyst [16]. Large follicular cysts may have a radiographic
appearance that may be comparable to other pathological conditions [17]. The correct
diagnosis of follicular cysts or adenomatoid odontogenic tumor is essential as the surgical
treatment and follow-up are different.

Due to the general lack of data in the literature, the aim of this study was to describe
a rare case of adenomatoid odontogenic tumor that mimicked a follicular cyst with an
impacted maxillary canine. The study delved into diagnostic considerations and treatment
modalities regarding these lesions.
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2. Case Description

The AOT case refers to 2018 when a 14-year-old male patient was referred to the
Department of Oral and Maxillo-Facial Sciences of the Sapienza University of Rome with
pain and swelling in the right maxilla. Clinical examinations showed a single 4 × 4 cm
swelling on the labial aspect of the right maxillary alveolus in relation to teeth 12 to 17.
The overlying mucosa was normal (Figure 1). On palpation, the swelling was bony, hard
and non-tender. Radiographic examinations such as panoramic X-ray and computed
tomography scan (Figure 2) showed a demarcated unilocular radiolucent lesion extending
from 1.2 to 1.7 with a permanent canine embedded within the lesion and pushed away
from its normal position. The possibilities of follicular cyst or odontogenic tumor were
considered clinically.
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Figure 1. Expansion of buccal cortical bone.

Conservative surgical enucleation was the treatment modality of choice.
The treatment plan included the cystectomy and the surgical extraction of the impacted

canine with the elevation of a full-thickness flap. The surgery was scheduled for local
anesthesia. The complications of the surgery included communication with the maxillary
sinus. Routine preoperative laboratory tests including a full blood count, blood clotting
tests, azotemia, glycemia and creatinine levels were conducted. Additionally, a cardiologic
evaluation, including an electrocardiogram, was performed. The patient was briefed on
the potential risks and benefits associated with the surgical procedure. Informed consent
was obtained, and the surgery was scheduled accordingly. After local anesthesia with
three carpules of articaine hydrochloride + adrenaline 1:100,000, a full-thickness flap with
a mesial release incision to the lateral incisor and distal to the first molar was performed
by using a Bard–Parker #15 scalped blade. The flap was raised and held in place using a
Langenbeck retractor (Figure 3), and the lesion was completely enucleated along with the
impacted right maxillary canine (Figure 4). The permanent canine was entirely within the
lesion. The tooth and lesion were removed together. Figure 5 shows the clinical aspect of
the lesion. The lesion was entirely benign and encapsulated which allowed the roots of the
involved dental elements (1.2, 5.3, 1.4, 1.5, 1.6) to be easily isolated during the enucleation.
Saline solution rinses and closure with Vicryl 3.0 sutures were performed.

An absorbable suture was used because the patient, for personal reasons, could not
return for removal. Vicryl 3.0 was chosen because its copolymer provides excellent strength,
handling, and knot security. This suture ensures maximum retention strength during the
critical period of healing.

After the operation, the lesion was referred to the pathologist for histological examina-
tion. The postoperative course was uneventful. On clinical examination with electric test at
1, 3, 6 and 12 months the teeth involved are still vital. The six months radiograph shows
complete healing (Figure 6).
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Figure 2. Radiographic examinations, such as panoramic X-ray (a) and computed tomography scan
(b), reveal a well-defined, single-chambered radiolucent lesion spanning from 1.2 to 1.7, with a
permanent canine embedded within the lesion and displaced from its usual position.
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The provisional diagnosis was follicular cyst with differentials adenomatoid odonto-
genic tumor or ameloblastoma. The histopathologic diagnosis was AOT.

Histological examination showed a cystic lesion with a fibroconnectival wall lined by
odontogenic epithelium. The lumen was occupied by a solid multinodular epithelial prolif-
eration composed of medium-sized pale cells, with focal whorled arrangement, alternating
with cribriform areas represented by small cuboidal cells. In this context, single-layered
columnar cells with tubular structures, duct-like and with a pseudo-rosettes pattern were
observed. Hemorrhage and small calcification were also detected. Necrosis and significant
cytoarchitectural atipia were absent (Figures 7 and 8).
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3. Discussion

AOT is a rare benign epithelial odontogenic tumor and can mimic a follicular or
odontogenic cyst. This type of tumor affects women more frequently (1.9:1) in their second
decade of life [18]. It usually occurs in the anterior portion of the upper jaw and the most
common site is the canine region. An impacted canine is associated with follicular AOTs in
almost 70% of cases [19]. There are three clinicopathologic variants of AOT, and despite
their different locations, the histological appearance of these three lesions remains the same.

The follicular type of AOT typically presents as a round or ovoid unilocular radi-
olucency with well-defined contours associated with the crown of an unerupted tooth,
resembling a dentigerous or follicular cyst.

In contrast, the extrafollicular intraosseous AOT lacks any association with an unerupted
tooth. However, it is often found situated between, above, or adjacent to the roots of
erupted teeth.

The peripheral variant of AOT manifests as a gingival fibroma or epulis connected to
the labial gingiva.
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Histologically, it is characterized by sheets of polygonal cells within a fibrous connec-
tive tissue matrix. This matrix contains mesenchymal cell populations that produce type I
and III collagen, hence classifying AOT as a mixed odontogenic tumor [20–22].

Common features of this tumor include KRAS mutations and activation of the mitogen-
activated protein kinases pathway, which are also found in certain cancer types [8]. The
diagnosis of AOT is essentially morphology-based, considering its typical histologic fea-
tures, which aids mostly differential diagnosis with other benign epithelial odontogenic
tumors. Immunohistochemistry does not represent a valid diagnostic tool. In cases of
morphology overlapping with other entities of this category, the correlation with clinical
and radiologic appearance plays a pivotal role.

Treatment for most lesions typically involves enucleation. While some cases of recur-
rence have been reported in the literature, only one has been well documented [23].

The follicular cyst and the odontogenic adenomatoid tumor can both appear clinically
and radiographically in a similar manner.

This case was particularly challenging due to the difficulty in establishing a diagnosis
based on the radiographic and clinical findings. Both dentigerous cysts and AOT are
benign, encapsulated lesions, making enucleation relatively straightforward.

Despite the lesion’s considerable size, the outcome was favorable, with excellent
healing and no recurrence observed.

4. Conclusions

In this case, reaching a final diagnosis was challenging without a microscopic exami-
nation. The follicular cyst and adenomatoid odontogenic tumor (AOT) can exhibit similar
clinical and radiographic presentations. For this reason, an initial differential diagnosis
was made, but the final diagnosis was obtained through histological examination. The
histological analysis revealed the typical characteristics of an adenomatoid odontogenic
tumor. Histopathological analysis is crucial for diagnosing an adenomatoid odontogenic
tumor (AOT). While the tumor behavior of AOT is typically non-aggressive, and recurrence
is infrequent, it is essential to maintain a high level of clinical suspicion and consider
appropriate diagnostic measures to ensure accurate management.

Early diagnosis and enucleation play a crucial role in preventing excessive bone
destruction and eventual recurrences cases.

Due to the rarity of this tumor, it is vital that all cases are thoroughly described to
contribute valuable insights to the literature.
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