Transformation of a glandular odontogenic cyst into
mucoepidermoid carcinoma of the mandible: A case report
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Abstract

The glandular odontogenic cyst (GOC) is a rare pathology of odontogenic origin, which can behave un-
predictably. It is problematic in clinical, radiographic and histological diagnostics. Intraosseous mucoepi-
dermoid carcinoma (MEC) is a rare tumor which affects the jaws, typically found in the mandible. This
malignancy, which usually originates from the salivary glands, can also be caused by a transformation
of the mucous cells found in odontogenic cysts.

This article presents a rare case of GOC transforming into MEC of the mandible, which was reported during
the treatment of a 52-year-old male patient. The aim of this work was to present some of the therapeutic
and clinical difficulties encountered when GOC transforms into mucoepidermoid cancer in the mandible,
considering the pathomorphological and histological differentiations. The differentiation between MEC
and GOC might be difficult through microscopic examination and requires the cooperation of a clinician
— amaxillofacial surgeon — and a histopathologist.
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Introduction

According to the current literature, glandular odonto-
geniccysts (GOCs) arerare and they constitute 0.012—1.3%
of all cysts located in the facial part of the skull.! The
condition was first described in 1987 by Padayachee and
Van Wyk in 2 cases known as ‘sialo-odontogenic cysts’? In
1988, Gardner et al. introduced the term ‘glandular odon-
togenic cyst,® and the World Health Organization (WHO)
included this term in their classification of odontogenic
tumors published in 1992. Approximately 180 GOC cases
have been documented in the medical literature to date.>~*
The glandular odontogenic cyst is marginally more com-
mon in men (1.3:1), with peak morbidity occurring in the
patient’s 60s. In most cases described, these cysts were
located in the mandible, primarily in its anterior section.®
At its early stages, the cyst develops slowly and asymp-
tomatically in the form of a tumor located in the bone; it
is frequently detected accidentally. Even when a tumor is
detected randomly in the X-ray of the bone, with minimal
facial asymmetry but without the presence of pain, it does
not raise any concern in the patient.®

The etiology of the glandular cyst is still not clear. In the
literature, the link between GOCs and the salivary gland
tissue has been primarily stressed. At present, most au-
thors point to the association with the odontogenic epi-
thelium, and the etiological resemblance to lesions such
as periodontal cysts, follicular cysts and odontogenic
acinic cysts. Clinically, GOC is manifested in the ten-
derness of the bone, which is deformed, and the dilation
of the cortical bone layer, frequently with discontinuation
(perforation), accompanied by parchment crunch or fluc-
tuation. Advanced lesions are accompanied by sensory
disorders, pain and paresthesia.”®

Microscopy often presents diagnostic difficulties. The
morphological structure of the GOC epithelium contains
the odontogenic cells and the elements of the secretory
gland cells. Fowler et al. stated that the microscopic dia-
gnosis of GOC should be based on the presence of at
least 7 out of 10 microscopic parameters: surface eosino-
philic cuboidal cells, intraepithelial microcysts, apocrine
snouts, vacuolated cells, variable thickness of the cyst lin-
ing, papillary projections, mucous goblet cells, epithelial
spheres, cilia, and multiple cystic spaces.* The pathomor-
phological diagnosis may be impaired and requires differ-
entiation with intraosseous mucoepidermoid carcinoma
(MECQ). There are some features that are present in GOC
but not in MEC, which permit a histopathologist to dif-
ferentiate the 2 conditions. These include a lack of the
aforementioned structures and a swirling pattern within
the carcinoma. Another important feature to differenti-
ate between GOC and MEC is the presence of more com-
plex solid or follicular structures within the proliferating
epithelium in MEC and its unequivocal invasion.®!® Ad-
ditional immunohistochemistry (the expression of cy-
tokeratin 18 (CK-18), cytokeratin 19 (CK-19), p53, and
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Ki-67) may be helpful in the differential diagnosis.!1-13
The MAML?2 gene rearrangements have been found to
be specific to MEC.1

The radiological image is unremarkable, exhibiting no
pathognomonic features distinguishing GOC from other
pathological lesions in the facial part of the skull which
take the form of multi-cavity bone structure defects,
and cause bulging and dilatation, mainly of the cortical
layer of the involved bone. Cavities in the cortical bone
layer are often described as perforations. In radiological
diagnostic imaging, GOC should be differentiated from
radicular cyst, ameloblastoma, odontogenic keratocyst,
solitary bone cyst, and central giant cell lesions.!

The choice of treatment depends on the size, shape and
structure of the lesion. Large lesions, with a multi-cham-
ber structure, may have a more aggressive course and re-
quire complete eradication with a wide excision margin
of healthy tissue, frequently with peripheral osteoecto-
my. The prevalence of GOC recurrence is estimated to be
approx. 10-30%.° The onset of recurrence takes place
approx. 2.7 years after resection on average. Due to the
risk of GOC transforming into highly differentiated
MEC, patients require regular clinical and radiological
follow-ups, for up to 3 years or even longer.'®

Numerous authors have identified the similarity and
association of GOC with MEC.Y” Microscopically, both
of these lesions exhibit some common features. Gard-
ner et al. presented a case of MEC which developed from
the GOC lining cells.> The microscopic morphology
of GOC and MEC may be similar, and they may frequent-
ly appear ambiguous in their differentiation.!®1?

An example of therapeutic difficulties is the case of GOC
transforming into MEC in the mandible of a 52-year-old
man who was recently treated at the Department of Max-
illofacial Surgery at Fryderyk Chopin Clinical Voivode-
ship Hospital No. 1 in Rzeszéw, Poland.

Case report

A 52-year-old male patient was referred by a dentist to
the Department of the Maxillofacial Surgery at the Clini-
cal Voivodeship Hospital No.1 in Rzeszéw, Poland, due to
a bulge in the alveolar region of his left mandible, which
he had noticed 3 months earlier; there were no other clini-
cal signs and the patient was otherwise in good general
health. Examination revealed some asymmetry in the left
cheek, due to the presence of a lump in the mandibular
angle. The regional lymph nodes were impalpable. Intra-
oral examination revealed a hard painless lump, covered
with thickened, otherwise normal mucosa. This lesion
caused the shortening of the oral vestibule due to the
toothless alveolar part of the mandible, in the section
from tooth 35 to the area of the retromolar trigon, toward
the mandibular ramus. Tooth 35, directly adjacent to the
lesion, did not exhibit pathological mobility. The multiple
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osteolytic defects of the alveolus of the left side of the
mandible, from tooth 35 to the mandibular ramus, were
found in pantomographic imaging (Fig. 1).

Computed tomography (CT) revealed multiple, exten-
sive osteolytic defects associated with the bone lesions
in the area of the mandibular corpus and the alveolar
part of the left mandible, measuring 36 mm x 27 mm x
27 mm, which caused the thinning of the cortex layer.
These lesions approached the mandibular ramus. On
the side of the proper oral cavity, at the level of the man-
dibular ramus, a focus of soft tissue measuring approx.
2 cm x 1.3 cm x 1.5 cm was found; it showed a strong
contrast enhancement from 62 HU to 92 HU. Lymph
node levels Ib, II and III of the neck on the left side were
enlarged to as much as 13 mm (Fig. 2). The microscopic
examination of the tumor specimen revealed the presence
of GOC (Fig. 3). The patient was qualified for the surgi-
cal removal of the cyst located in the mandibular corpus
and ramus as well as for the extraction of tooth 35, which
was in the lumen of the cyst. The surgical procedure was
performed. Intraoperatively, the lesion was found to have
a typical capsule filled with fluid on the medial side, in
the area of teeth 34—36. In the distal aspect, located in the
mandible angle, the bone cavity was filled with something
that macroscopically resembled the granulation tissue.

Fig. 2. Computed tomography (CT) scan of the left side of the mandible
showing the tumor
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Fig. 3. Microscopic image of the characteristic epithelium of the glandular
odontogenic cyst (GOC), composed of a slightly atrophic squamous layer
with overlying ciliated, columnar epithelium

Hematoxylin and eosin staining (H & E); x4 magnification.

The postoperative course was uneventful. The histo-
pathological examination of the surgical specimen con-
firmed the presence of GOC. The patient was discharged
on the 5% day after surgery with a recommendation for
periodic monitoring and follow-ups at the hospital outpa-
tient clinic. The microscopic image of the surgical speci-
men is shown in Fig. 4.

In the 1 year after surgery, the patient regularly re-
turned for follow-ups. During the follow-ups, uneventful
healing was observed. After a year, he arbitrarily discon-
tinued monitoring and did not appear at the clinic for
his appointments. He reappeared 2 years later because
of swelling in his cheek, difficulties in opening and clos-
ing his jaw, and pain in his left mandibular angle. These
ailments had appeared a few days earlier. External and in-
ternal oral examination suggested the recurrence of the
cyst in the area of teeth 35-36, in the form of a lump

Fig. 4. Microscopic image exhibiting the details of the glandular odontogenic
cyst (GOQ) epithelium, in this case with only a few cilia present

H & E; x40 magnification.
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3 c¢m in diameter, which was non-movable, elastic-hard
and covered with normal-appearing mucosa. It caused
the shortening of the oral vestibule and manifested itself
in facial asymmetry on the left side. Computed tomogra-
phy in combination with examination performed prior to
the operation exhibited a progression in the form of exa-
cerbated degenerative-osteolytic lesions in the mandible,
including the mandibular corpus and ramus, i.e., the area
of teeth 35-37 (Fig. 5), with damage to the mandibular
lower margin. The defect was filled with low-density soft
tissue. The lymph nodes were not enlarged. Computed
tomography pointed to the recurrence of the cyst (Fig. 5).
The histopathological examination of the recurrent cyst
biopsy specimen revealed a relapse of GOC (Fig. 6).
Based on the histopathological and CT examination, the
cyst was re-enucleated with more radical surgery, with the
surrounding bone curetted to widen the surgical margins.

Fig. 5. Three-dimensional (3D) computed tomography (CT) scan presenting
the recurring tumor on the left side

Fig. 6. Histopathologic diagnosis of the glandular odontogenic cyst (GOC)
recurrence. Microscopic image showing overlying ciliated epithelium
with pseudopapillae formation, with more basally located squamous
differentiating cells

H & E; x40 magnification.
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During the operation, damage to the bone lamella in
the lower margin of the mandibular corpus was found.
The tumor mass was primarily composed of what mac-
roscopically appeared to be the granulation tissue. The
histopathological examination of the surgical specimen
revealed intermediate-grade MEC (MEC G2), adjacent
to GOC. Coexisting GOC-specific areas were also pre-
sent, which, coupled with the previous histopathological
findings of the lesion, implicated a diagnosis of MEC aris-
ing from the previous GOC (Fig. 7). Due to the location
and malignant nature of the tumor as well as the history
of previous surgeries, a partial mandibular resection was
planned in order to remove the MEC foci from the bone,
combined with a selective left suprascapular-hyoid lym-
phangiectomy. The patient was offered a simultaneous
reconstruction with microvascular bone transplant from
the iliac bone and postoperative radiotherapy, but the pa-
tient did not consent to the proposed microvascular bone
graft, instead accepting the alternative of reinforcing the
mandible with a standard titanium implant for stabilizing
bone stumps. The resection of the left mandibular cor-
pus was extended to include a preventive excision of the
left lymphatic system on the neck, up to the level of the
omohyoid muscle. The post-resection bone defect of the
mandible was managed with a standard titanium plate.

The histopathological examination of the final surgical
specimen after mandibular tumor resection confirmed
the presence of MEC arising from the pre-existing GOC
(Fig. 8 A-D). The postoperative course was uneventful.
The patient was discharged on the 5" day after surgery
and referred to the Radiotherapy Clinic to continue treat-
ment with postoperative radiotherapy, where he received
60 Gy in 35 fractions. The course of the therapy was un-
eventful. Since radiotherapy, the patient has maintained
regular surgical and oncological follow-ups.

Fig. 7. Microscopic image of the surgical specimen after the removal

of the recurring cyst. The malignant component on the left side

of the picture are malignant glandular structures infiltrating the stroma;
on the right side of the picture there is the remaining part of the glandular
odontogenic cyst (GOC) with overlying epithelium

H & E; x20 magnification.
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Fig. 8. Post-surgical specimen showing 2 components: one benign (glandular odontogenic cyst — GOC) and the other malignant (mucoepidermoid carcinoma — MEC)

A - fragment of the benign component with the GOC overlying epithelium (H & E; x4 magnification); B — bony structure infiltrated by MEC (H & E; x20
magnification); C — MEC, positive for intraepithelial mucin (pink-colored) (mucicarmine staining; x20 magnification); D — solid and glandular areas of invasive

MEC (H & E; x20 magnification).

Discussion

The literature shows examples of the neoplastic transfor-
mation of epithelial jaw cysts, most of which are associated
with keratocysts or inflammatory radicular cysts. 222 Ac-
cording to Stoelinga and Bronkhorst, the prevalence of ma-
lignant neoplasms developing from epithelial cysts is approx.
2 out of 1,000 cases.? The pathogenesis of this phenomenon
has thus far remained unclear. The authors emphasize that
the process of the malignant transformation of GOC into
MEC can be attributed to factors occurring inside the cyst,
including chronic and prolonged inflammation accompany-
ing the cyst, various biochemical processes in the fluid of the
cyst, and the mechanical irritation of the cyst by the fluid,
resulting in the remodeling and keratinization of the cystic
epithelium.? In the case described herein, the cyst transfor-
mation may have been affected by a prolonged chronic con-
dition prior to treatment and recurrence after cyst removal.
Fowler et al. observed recurrence in half of the 46 patients
treated.* Mascitti et al. reported recurrence after ineffective
cyst removal in 19.8% of the patients.?”

Pires et al. suggested that many cases which were dia-
gnosed as intraosseous MEC could be classified as low-
grade MEC.! The glandular odontogenic cyst and low-
grade MEC have many features in common in terms
of the similarity of clinical, radiological and microscopic
images. Some authors highlight the possibility of the
neoplastic transformation of the glandular epithelium
of GOCs as one of the causes of MEC. According to the
literature, GOCs have a higher likelihood of transform-
ing into cancer.!>'7!® The clinical picture of MEC in the
52-year-old patient presented in this paper is consistent
with the literature.>*1#2426 Mucoepidermoid carcinoma,
like GOC, belongs to a family of rare jawbone tumors.
Cancer can develop from the ectopic foci of the glan-
dular tissue associated with the bone itself, or, as in this
case of the 52-year-old man, from the GOC epithelium.
The tumor equally affects men and women. It is usually
located in the lateral aspect of the mandible. The clini-
cal and radiological pictures of both GOCs and MEC
lesions, as mentioned above, do not differ significantly.
A diagnosis of MEC dictates a therapeutic management
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involving a broad excision of the lesion with bone resec-
tion and lymphangiectomy. Approximately 10% of MEC
tumors cause regional metastases to the cervical lymph
nodes. The presented case is an example of the difficul-
ties encountered by medical practitioners in the diagno-
sis and differentiation of GOC and MEC. As previously
mentioned, there was a need for a maxillofacial surgeon
and a histopathologist to provide clinical data, radiologi-
cal images and other important test results that are neces-
sary for a proper, unequivocal histopathological diagno-
sis. Therapeutic decisions should be made on the basis
of a thorough individual assessment of the clinical picture,
enhanced by radiographic images, taking into account
the results of microscopic examination. The appearance
of recurrent cysts at short intervals after surgery should
arouse suspicion of transformation into low-grade MEC.
Manojlovi¢ et al. observed the recurrence most frequently
2-3 years after surgery.’” Numerous authors believe that
in the differential diagnosis between GOC and MEC, im-
munohistochemistry, cytokine expression, markers, and
— more and more frequently — genetic tests are needed.!-4

Conclusions

Mucoepidermoid carcinoma can develop from the epi-
thelial lining of GOC, which is confirmed by the available
literature and our case of the 52-year-old patient. Despite
the fact that both MEC and GOC are rare, they should be
taken into account in the case of multiple large, cyst-like
osteolytic defects located in the facial skeleton, prima-
rily in the mandible, in the clinical radiological diagno-
sis, pathomorphology and differentiation between cysts
and malignant bone tumors. The differentiation between
MEC and GOC might be difficult on microscopic exami-
nation, requiring the cooperation of a maxillofacial sur-
geon and a histopathologist.
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