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Squamous odontogenic tumor (SOT) is an unusual, benign
odontogenic tumor presented in close physical relation-
ship to the dentition and originating from the epithelial
rests of Malassez in the periodontal ligament or gingival
epithelium. It was first described in 1975 by Pullon et al.
and there are few cases reported in the literature. The
main characteristic of this lesion is a tendency to arise
in the molar region of the mandible and in the premolar-
canine region of the maxilla with a simultaneously asymp-
tomatic swelling in the alveolar. SOTs are incidental dis-
coveries on routine dental radiographs or panoramic x-
rays in many cases. We report a case of a 60-year-old
Caucasian woman with SOT of the mandible in the area
of the right premolars.
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1. Introduction
Squamous odontogenic tumor (SOT) was initially described in

1975 by Pullon et al. as an unusual, benign odontogenic tumor aris-
ing in close physical relationship to the dentition and originating
from the epithelial rests of Malassez in the periodontal ligament or
gingival epithelium [1, 2, 3, 4, 5, 6]. Nowadays, no more than 110
cases have been described in the literature 3-12. In this study, we
describe a case of a SOT which was histologically misdiagnosed
as a metastatic carcinoma of unknown origin. In the discussion
and review of the literature, the features of SOT along with the
differential diagnosis and the appropriate treatment are described.

2. Case report
A60-year-old Caucasian womanwith a painless swelling of the

mandible in the area of the right premolars visited the private prac-
tice of an Oral and Maxillofacial Surgeon. Clinically, no drainage
or purulence could be identified.

In the patient gynecological history was referred, that the men-
tioned woman has Breast tumor, which was treated by tumorec-
tomy. The histological finding was benign. The radiographic ex-
amination revealed a well-circumscribed periapical radiolucency
in close topographical relation to the roots of the premolars, which
had already undergone endodontic treatment. The surgeon consid-
ered the lesion to be a periapical cyst deriving from the past necro-
sis of the teeth and proceeded to an apicoectomy and cyst removal
under local anesthesia. The area healed well in the clinical exami-
nation and no follow up visits were scheduled. However, 9 months
later the patient appeared to the practitioner with a recurrence of
the swelling. The radiographic examination showed a radiolucent
area in the same position and with the same size. Due to that, the
surgeon repeated the cyst removal procedure. The histological ex-
amination that followed was performed in a private practice and
revealed a low differentiation metastatic carcinoma of unknown
origin, most possibly a squamous cell carcinoma or an endocrine
carcinoma.

Afterwards, the patient was referred to our clinic, with the clin-
ical and radiographic appearance shown in Fig. 1. No signifi-
cant lesion was appeared on the oral mucosa, behind the scar of
the previous surgeries. The case was discussed in the Head and
Neck Oncology council and a number of examinations found to
be necessary. Specifically, the patient underwent a gastroscopy,
a colonoscopy, a mammography, a whole-body CT, a bone scan-
ning and a PET-CT, without any pathologic findings or signs of
malignancy. The case was, then, reevaluated by the head and neck
oncology council which decided to proceed to a partial resection
of the right mandible. Simultaneous restoration wasn't scheduled
and the surgery was performed under general anesthesia with no
complications. The histological examination that followed the sur-
gical excision, surprisingly, showed a squamous odontogenic tu-
mor. The trauma area healed uneventfully and the patient received
no adjunctive therapy, due to the aggressive surgery we operated.
She also denied any restorative surgery for the bridging of the bone
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Fig. 1. The patient as she was referred to our clinic.

Fig. 2. The radiographic images of the patient.

Fig. 3. Intraosseous islands of welldifferentiated squamous epithe
lium. HE × 100.

defect. Ten years later no recurrence has occurred.

Fig. 4. Islands of welldifferentiated squamous epithelium, without
atypia or mitotic figures, in a fibrous stroma. HE × 200.

Fig. 5. Immunohistochemical positivity for p63. Immunostain × 100.

3. Discussion
Squamous odontogenic tumor is a rare odontogenic tumor,

since until today no more than 110 cases have been described and
confirmed [5, 6, 8, 9, 12, 13, 14]. There is no sex or age predilec-
tion, but it seems that the Caucasian race is more frequently in-
volved [12]. The lesion usually presents as an asymptomatic
swelling in the alveolar process, with a tendency to arise in the
premolar-canine region of the maxilla and the molar region of the
mandible, but can occur throughout the jaws [2, 7, 6, 13, 15, 16].
In many cases, SOTs are incidental discoveries on routine dental
radiographs or panoramic x-rays, where they commonly present as
a unilocular, often triangular, radiolucent defect between or along
the roots of adjacent teeth, while they can also mimic severe peri-
odontal bone loss. Mobility of the teeth that are closely related to
the tumor may exist as the predominant sign [1, 3, 10, 15, 17, 18].

The squamous odontogenic tumor was first described in 1975
and since then it has been accepted that this is a distinctive lesion,
rather than a variant of the ameloblastoma. In the fourth edition
of WHO histological typing of odontogenic tumors in 2017, this is
classified as a benign neoplasm deriving from odontogenic epithe-
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Fig. 6. The radiographic images of the patient as it is today.

Fig. 7. The present OPG image.

lium without odontogenic ectomesenchym14. No major changes
were made in SOT either in the 2005WHO histological classifica-
tion of odontogenic tumors or in the 2017 4th edition. It has been
mentioned that the cytodifferentiation of SOTmight be linkedwith
Notch receptors and their ligands [15].

The differential diagnosis based on the clinical and radio-

graphic appearance of the tumor includes dentigerous cyst, odon-
togenic keratocyst, periodontal cyst, radicular cyst, adenomatoid
odontogenic tumor, central odontogenic fibroma, hematological
disorders, ameloblastoma and more rare other odontogenic tu-
mors or metastasis [2, 3, 5, 9, 11, 15, 16]. It has been found
that SOTs located in the maxilla behave more aggressively than
in the mandible, due to the anatomy of the area and the porous,
medullary nature of the bone. However, this is not considered
pathognomonic 10. Due to these reasons and in order to avoid mis-
diagnosis, SOT diagnosis should only be established based on the
histological features of the lesion evaluated after either its biopsy
or its total excision and histopathological examination [13].

The histopathological features of SOT are similar to those
of keratinizing variants of ameloblastoma, although keratinocytic
differentiation is observed in the tumor mass. It is character-
ized by the occurrence of islands of well-differentiated squa-
mous epithelium dispersed uniformly in a connective tissue stroma
[4, 5, 6, 13, 16] Fig. 2. The islands are often of a rounded shape,
though they tend to vary in shape and size. Their centers may
present areas of cystic change, while keratinization of the central
cells may be observed too Fig. 3. Laminar calcification in the
epithelium and globular eosinophilic structures canal so be de-
tected within the islands. Occasionally, an increased number of
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mitotic figures may be present. ``Ghost cells'' seen in a variety of
odontogenic tumors, have not been reported as occurring in SOT
[5, 6, 16].

The immunohistochemical staining patterns of keratin proteins
are positive to pankeratin, to keratin 7, to low molecular weight
keratin (KerLMW), to p63 protein and partially to high molecular
weight keratin (KerHMW), while they are negative to vimentin, to
S-100 protein, to keratin 20, to TTF1, to CD10 and to estrogen and
progesteron receptors [2, 6, 11, 19, 20, 21, 22] (Fig. 4).

No case of malignant variants of SOT has been described6.
Nonetheless, in the English literature there is one reported case
of bilateral maxillary SOT with simultaneous occurrence of in-
traosseous SCC in the mandible. However, the development
from a SOT could not be proved [10, 22]. In our case, the
first histopathological diagnosis was that of a low differentiated
metastatic carcinoma. This diagnosis was also confirmed by a
second laboratory. After the partial mandibulectomy, which was
performed as the indicated treatment for a metastatic carcinoma of
the mandible, the histopathological diagnosis was that of a squa-
mous odontogenic tumor. The eminent question is: what was
the reason for the double misdiagnosis? Unfortunately, we could
not cross check this diagnosis by reevaluating the bioptic material
of the second cyst removal knowing the final diagnosis after the
mandibulectomy.

SOTs present some degree of pleomorphism, hyperchromatism
and occasionally an increased number of mitotic figures, which
were noticed in the first two histopathologic results. These char-
acteristics are reported to have been mistakenly diagnosed as squa-
mous cell carcinoma by pathologists unfamiliar with the neoplasm
[2, 6, 11, 19, 20, 21, 22]. Moreover, squamous cell carcinomas
display an irregular distribution of keratin. The staining reactions
of the tumor cells in the initial diagnosis were strong in the ker-
atins CAM5.2, less strong to keratins 34BE12 and weak to ker-
atin 7, 20, while it was negative to keratins 5/6, to antigen TTF1,
to CA125 and to estrogen and progesterone receptors. All these
facts, led to a misleading initial diagnosis suggesting malignancy
and a contradictory final diagnosis with no signs of malignancy
[2, 6, 11, 19, 20, 21, 22].

4. Conclusions
The reported case is worth to be referred due to thewrong initial

diagnosis of amalignant lesionwhich resulted in the overtreatment
of the patient. The benign nature of the SOT suggests conserva-
tive surgical local excision, curettage and scaling of the adjacent
teeth, with few reported cases of recurrence [12]. Only maxillary
lesions may necessitate slightly more extensive procedure due to
the relatively aggressive nature of the maxillary SOT. No adjuvant
treatment is required in the literature. In the present case, ten years
after the mandibulectomy, our patient remains free of recurrence
(Figs. 5, 6, 7). In conclusion, SOT is an odontogenic tumor which
is usually not recognized, as it is painless and it is usually consid-
ered as a periapical or a periodontal cyst. SOT diagnosis should
only be established based on the histological features of the lesion
evaluated after either its biopsy or its total excision and histopatho-
logical examination. The physician needs to be aware of this kind
of tumor and confirm the diagnosis histologically.

Ethics approval and consent to participate
All subjects gave their informed consent for inclusion before

they participated in the study. The study was conducted in ac-
cordance with the Declaration of Helsinki, and the protocol was
approved by the Ethics Committee of University Hospital Pa-
panikoloau, Thessaloniki.

Acknowledments
The authors thank the outpatient examinationsroom and

surgery nurses for funding support for research on this collection
of data.

We would like to express my gratitude to all those who helped
me during the writing of this manuscript.

Thanks to all the peer reviewers and editors for their opinions
and suggestions.

Conflict of interest
The authors report no conflicts of interest in this work.

Submitted: July 28, 2020

Accepted: September 28, 2020

Published: December 20, 2020

References
[1] Pullon PA, Shafer WG, Kerr DA, Corio RL. Squamous odontogenic

tumor. Report of six cases of a previously undescribed lesion. Oral
Surg Oral Med Oral Pathol. 1975; 40: 616630.

[2] Ruhin B, Raoul G, Kolb F, Casiraghi O, LecomteHoucke M, Ghoul
S, et al. Aggressive maxillary squamous odontogenic tumour in a
child: histological dilemma and adaptative surgical behavior. Int J
Oral Maxillofac Surg. 2007; 36: 864866.

[3] Barrios TJ, Jonathan C, Deborah B. Squamous odontogenic tumor as
sociated with an erupting maxillary canine: case report. J Oral Max
illofac Surg. 2004; 62: 742744.

[4] Ruhin B, Raoul G, Kolb F, Casiraghi O, LecomteHoucke M, Ghoul
S, et al. Aggressive maxillary squamous odontogenic tumour in a
child: histological dilemma and adaptative surgical behaviour. Int J
Oral Maxillofac Surg. 2007; 36(9): 864866.

[5] Goldenberg D, Sciubba J, Koch W, Tufano RP. Malignant odonto
genic tumors: a 22year experience. laryngoscope. 2004; 114(10):
17701774.

[6] Jones BE, Sarathy AP, Belinda RamosM, Robert D. Foss. Squamous
Odontogenic Tumor. Head Neck Pathol. 2011; 5(1): 1719.

[7] Kim K, Mintz SM, Stevens J. Squamous odontogenic tumor causing
erosion of the lingual cortical plate in the mandible: a report of 2
cases. J Oral Maxillofac Surg. 2007, 65: 12271231.

[8] Badni M, Nagaraja A, Kamath VV. Squamous odontogenic tumor: A
case report and review of literature. J Oral Maxillofac Pathol. 2012;
16(1): 113117.

[9] Mardones NDR, Gamba TDO, Flores IL, Almeida SMD. and Lopes
SLPDC. Squamous Odontogenic Tumor: Literature Review Focus
ing on the Radiographic Features and Differential Diagnosis. the
Open Dentistry Journal, 2015, 9, 154158.

[10] F. Ide, T. Shimoyama, N. Horie, S. Shimizu. Intraosseous squamous
cell carcinoma arising in association with a squamous odontogenic
tumour of the mandible. Oral Oncol. 1999; 35(4): 431434.

[11] Tarsitano A, Agosti R,Marchetti C. The diagnostic and surgical man
agement of a multifocal calcifying epithelial odontogenic tumor in
the mandible and maxilla associated with a squamous odontogenic
tumor: first reported case in the literature. Oral Surg Oral Med Oral
Pathol Oral Radiol. 2012; 113(4): e611.

[12] Chrcanovic BR, Gomez RS. Squamous odontogenic tumor and squa
mous odontogenic tumorlike proliferations in odontogenic cysts: An
updated analysis of 170 cases reported in the literature. J Craniomax
illofac Surg. 2018; 46(3): 504510.

100 Margarita et al.



[13] Agostini T., Sacco R., Bertolai R., Acocella A., Colafranceschi M.,
Lazzeri D. PeriImplant Squamous Odontogenic Tumor. J Craniofac
Surg. 2011; 22(3): 11511157.

[14] Wright JM, Vered M. Update from the 4th Edition of the World
Health Organization Classification of Head and Neck Tumours:
Odontogenic and Maxillofacial Bone Tumors. Head Neck Pathol.
2017; 11(1): 6877.

[15] Siar CH, Nakano K, Ng KH, Tomida M, Nagatsuka H, Kawakami T.
Squamous odontogenic tumor of the mandible: a case report demon
strating immunoexpression of Notch1, 3, 4, Jagged1 and Delta1. Eur
J Med Res. 2010; 15(4): 180184.

[16] Cillo JE, Ellis E, Kessler HP. Pericoronal squamous odontogenic tu
mor associated with an impacted mandibular third molar: A case re
port. J. Oral Maxillofac. Surg.. 2005; 63, 413416.

[17] Goldblatt LI, Brannon RB, Ellis GL. Squamous odontogenic tumor.
Report of five cases and review of the literature.Oral Surg Oral Med
Oral Pathol. 1982; 54(2): 187196.

[18] Philipsen HP, Reichart PA. Squamous odontogenic tumor (SOT): A
benign tumor of the periodontium. A review of 36 reported cases. J
Clin Periodontol. 1996; 23: 922.

[19] Tatemoto Y, Okada Y, Mori M. Squamous odontogenic tumor: im
munohistochemical identification of keratins. Oral Surg Oral Med
Oral Pathol. 1989; 67(1): 6367.

[20] McDonald AR, Pogrel MA, Carson J, Regezi J. p53positive squa
mous cell carcinoma originating from an odontogenic cyst. J Oral
Maxillofac Surg. 1996; 54(2): 216218.

[21] Goldenberg D, Sciubba J, Koch W, Tufano RP. Malignant odonto
genic tumors: A 22year experience. Laryngoscope. 2004; 114(10):
17701774.

[22] Tarsitano A, Agosti R,Marchetti C. The diagnostic and surgical man
agement of a multifocal calcifying epithelial odontogenic tumor in
the mandible and maxilla associated with a squamous odontogenic
tumor: first reported case in the literature. Oral Surg Oral Med Oral
Pathol Oral Radiol. 2012; 113(4): e611.

Volume 3, Number 4, 2020 101


	Introduction
	Case report
	Discussion
	Conclusions
	References

