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ABSTRACT

Background: Glandular Odontogenic cyst (GOC) is an uncommon developmental cyst of the jaws of odontogenic origin which
presents with overlapping histopathological features of Central Mucoepidermoid Carcinoma of low grade (LGCMEC), a rare
and well-known salivary neoplasm developing within the jaw bones. Herein, 2 cases - GOC and LGCMEC are reported and
their clinical, radiographical and histopathological features are compared since their treatment differ.

Case Presentation: A 52-year-old male patient with a cystic lesion in the mandibular anterior region with pain was given a
diagnosis of GOC after radiographic and surgical intervention. Later, a 39-year-old female patient with an ulcero-proliferative
intraoral lesion in left retromolar region with minimal cortical expansion and palpable ipsilateral submandibular lymph node
was confirmed as a case of CMEC - LG with minimal atypia. Special stains demonstrated intracellular mucin in both the cases.

Management and Prognosis: The GOC was surgically enucleated and peripheral osteotomy with chemical cauterization was
done whereas the LGCMEC case underwent segmental mandibulectomy along with neck dissection and surgical reconstruc-
tion.

Conclusion: The overlapping microscopic features of glandular epithelium with mucous cells in GOC and LGCMEC can make
the diagnosis difficult in the absence of special stains and immunomarkers.
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INTRODUCTION

The odontogenic and salivary gland epithelia share a
common origin, namely, the epithelium of the stomatodeum
which develops as a thickening during weeks 5 to 6 of
gestation.! In spite of the development into entirely different
organs namely the tooth and the salivary glands, the
neoplastic cells arising from both odontogenic and salivary
gland epithelia can display common cytomorphological
features, such as basaloid, columnar-to-cuboidal cells with
palisading appearance, clear cells, and epithelial-mucous
secreting cells.?

Mucoepidermoid carcinoma (MEC) was initially
described as an entity by Steward et al (1945) and it constitutes
5-10%of all salivary gland tumors. Mucin-producing cells,
epithelial cells, and intermediate cells are the three main
cell types that define it histologically.® Lepp (1939) was the
first to report an intraosseous mucoepidermoid carcinoma
located in the mandible of a 66-year-old woman.* Glandular
Odontogenic cyst (GOC) belongs to developmental cyst
group with odontogenic origin and it was reported in the
literature as Sialo-odontogenic cyst in 1987 by Padayachee
and VanWyk. The name GOC was coined by Gardner in 1988.
It was accepted as a separate entity by WHO since 1992°.
Central Low Grade MEC (LGCMEC) of the jawbones shares
histological characteristics with GOC and is structurally
identical to its salivary gland counterpart. The two cases
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presented here, and their diagnostic approach were a
challenge for the pathologist because of their overlapping
histopathological features.

Case 1: Glandular Odontogenic Cyst

In June 2018, a 52-year-old male patient reported to
our Outpatient Department with the chief complaint of a
swelling in lower front tooth region since past 1 year. Diffuse,
dull, continuous aching pain was reportedly aggravated by
mastication and relieved by medications. There was history
of pus discharge in relation to the lower anterior teeth since
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past 1 month but with no history of trauma or any relevant
dental history. Clinical extra-oral examination revealed a
diffuse swelling in the chin, bony hard on palpation with no
rise of local temperature and a maximum mouth opening of
41 mm. Right and left submandibular lymph nodes were
palpable, soft, mobile but non-tender. Intra-oral examination
revealed generalized stains and calculus with missing 16,17,26.
Other hard tissue findings were fractured 11,21 (Incisal edge),
discoloured 31,41 and attritted 31,32,41,42,43. Pulp vitality tests
revealed non-vital 44,43,42, 41,31,32 and 33.

Radiographic examination (Orthopantomogram - OPG)
showed a well-defined, unilocular lesion extending from 34
till 45 (Figure 1.1). Intentional RCTs were done in relation
to 44,43,42,41,31,32,33. The lesion was subjected to surgical
enucleation with peripheral osteotomy and chemical
cauterization, and the specimen was sent for histopathological
examination. Microscopically, the tissue specimen revealed
a cyst wall with epithelial lining of variable thickness and
tufting or papillary projections into its lumen (Figure 1.2). The
presence of “Hobnail cells” which are surface eosinophilic cells
and it’s pinching off into the cyst lumen, multiple intraepithelial
microcysts lined by numerous mucous goblet cells and
presence of epithelial spheres or plaque-like thickenings led
to the confirmatory diagnosis of GOC (Figure 1.3) (Table 2).
The intra-epithelial mucous cells were confirmed using special
stains like PAS, Mucicarmine and Alcian Blue.

Fig. 1.1: Preoperative OPG showed well-defined unilocular

lesion extending from 34 till 45

Fig. 1.3: Haematoxylin and Eosin 20X
showing thin epithelium with surface
eosinophilic cuboidal “Hob-nail cells”

mucous cells — 40x

Fig. 1.4: Mucicarmine-positive goblet or
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Case 2: Low Grade Central Mucoepidermoid Carcinoma of
the Mandible

In November 2019, a 39-year-old female patient reported
to our Outpatient Department with a chief complaint of
sensitivity and pain in left lower back tooth region since past
1 month associated with difficulty in opening her mouth.
There was no history of any discharge intraorally from that
region or any fever or any significant medical history. Her
dental history revealed extraction in the site of chief complaint
12 years ago. Clinical extra-oral examination revealed lower
1/3rd of left mandible showing a mild, diffuse swelling over
ramus region approximately with mild facial asymmetry;
ill-defined, non-tender and soft in consistency on palpation.
Left submandibular, upper jugular lymph nodes and right
submandibular lymph nodes were palpable, soft, and tender.
Intra-orally, an ulcero-proliferative growth of 3.6 x 3.5 cm,
friable to touch was seen in the left retromolar area (Figure 2.1).
Adjacent 37 was tender on percussion, 38 clinically missing.
Buccal cortical plate expansion of left posterior mandible was
evident. Trismus was present with mouth opening of 19 mm
(~2 finger breadth).

OPG revealed 2 large, well-defined radiolucencies with
extensions from the distal root apices of 37 anteriorly and
almost entire left ramus except 10 mm from its posterior
border, sparing condylar, coronoid process and angle of left

Fig. 1.2. Haematoxylin and Eosin 10X
showing epithelial papillary projections or
“Tufting” into the cystic lumen.

Fig. 1.5: Alcian Blue-positive goblet or
mucous cells—20x
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mandible with no sclerotic rim or calcifications seen. Plain
(Figure 2.2) and contrast-enhanced Computed Tomographic
axial images - CE-CT Head and Neck revealed soft tissue mass
in left retromolar trigone, multiple sites of bony erosion on left
body of mandible extending up to outer surface and extension
of lesion into soft tissue of left cheek with few enlarged
lymph nodes at left submandibular, upper jugular and right
submandibular regions.

MANAGEMENT AND PROGNOSIS

Incisional biopsy of the lesion showed microscopically,
sheets of neoplastic tissue composed predominantly of cystic
spaces and an epidermoid component (in nests and Strands)
in a fibrous stroma; The cystic spaces were lined by mucous
secreting cells with vacuolated cytoplasm and oval nuclei,
and the mucous cells were PAS, Mucicarmine and Alcian
Blue positive. Few cells of intermediate type were seen. The
epidermoid cells showed pleomorphism with increased
Nucleus-Cytoplasmic ratio. Thus, the histopathological
impression of mucoepidermoid carcinoma was given. The
patient was then operated under general anesthesia for
segmental resection of left posterior mandible and Supra-
omohyoid Modified Neck Dissection (SOMND) with

reconstruction using recon plate and screws. Intraoperative
frozen sections of resected mandible margins were negative for
tumor. The resected lymph nodes were positive for metastatic

deposits and the excisional biopsy showed the confirmatory
of mucoepidermoid carcinoma. The grading was given as low
since there was a predominant cystic component, minimal
cellular atypia and a relatively high proportion of mucous cells
as compared to epidermoid cells and intermediate cells (Figure
2.3).

CLiNicAL IMPLICATIONS

Accounting for 0.012-1.3% of all jaw cysts, GOC is a rare
developmental odontogenic cyst with an aggressive behaviour,
larger size and probability of recurrence. Currently, WHO
(2017, 4th Ed. Odontogenic Lesions) mentioned that a minimum
seven out of 10 microscopic criteria needed to be present to
confirm it. The 5th edition of the same (WHO, 2022) made no
changes to its diagnostic criteria except in that the varying
thickness of lining epithelium was considered as an essential
criterion and presence of “Hob nail cells” were considered the
most characteristic feature present in almost all cases.® Some
literature suggested that GOC and CMEC of the jaws might be
a spectrum of one disease.

The 52-year-old male patient who reported with anterior
mandible swelling was treated with surgical enucleation,
peripheral osteotomy and chemical cauterization using
modified carnoy’s solution.

The diagnosis of GOC is difficult because it shares
histopathological similarities with other lesions such as lateral

Fig. 2.1: Intraoral ulcero-proliferative

Fig. 2.2: Preoperative Computed Tomographic Images — Axial plane reveals cortical

growth bone erosion/perforation in relation to ramus of left mandible.
N
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Fig. 2.3: Haematoxylin and Eosin sections
—10x showing cystic spaces lined by mu-
cous cells and epidermoid and intermedi-
ate cells.
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Fig. 2.4: Mucicarmine-positive mucous
cells secreting into cystic spaces — 10x
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Fig. 2.5: Alcian Blue-positive mucous
cells and mucin- 10x
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periodontal cyst (LPC), botryoid odontogenic cysts (BOC),
residual cysts with mucous metaplasia, and in particular
low-grade mucoepidermoid cancer.” GOC has an aggressive
biological potential, a higher rate of cortical perforation, and a
relatively high rate of recurrence, particularly in cases treated
with conservative methods. Therefore, the correct diagnosis is
vital for its management. Thin proliferative lining epithelium,
multilocularity and the cell kinetics forming epithelial plaques
and papillary projections were attributed to recurrence in GOC
cases.’

The 39-year-old female patient with diffuse swelling in
posterior mandible with perforation underwent incisional
biopsy to reveal LG-CMEC. According to Brookestone and
Huvos (1992)* classification of central salivary gland tumors
of maxilla and mandible, this case came under stage III
disease with rupture of cortical plates or presence of regional
metastasis (Table 3). Thus, the patient underwent segmental
resection of posterior mandible with neck dissection surgery in
which metastatic lymph nodes were also removed.

From histopathological findings with detectableintracellular

Table 1: A comparison of clinical findings of the 2 cases

CASE1-GOC CASE2-LG-CMEC

M52, Anterior mandible crossing | F39, Posterior mandible

midline ramus area

Radiographic features: Large
unilocular radiolucency, osteo-
sclerotic border

Large unilocular radiolu-
cency, well-defined osteo-
sclerotic border

Clinical findings: Slow-growing,
painless, minimal cortical expan-
sion

Large lesion with cortical

expansion, pain

Differential Diagnosis: Odon-
togenic Keratocyst, Ameloblas-
toma, Central Giant cell granu-
loma, Botryoid Odontogenic cyst

Ameloblastoma, Oral Squa-
mous Cell Carcinoma

Table 2: Microscopic Features Of Glandular Odontogenic Cyst (GOC)

WHO 2017: 4™ Edition (Opondo et al)° Microscopic Criteria (Kaplan et al)® Fowler’s Parameters®

Features that must be present in all cases: Major and Minor Criteria

Variable thickness of epithelium lining the cyst; 2-3
cell layers of squamous or cuboidal cells to thick
stratified squamous epithelium

Variable thickness of epithelial
lining

Non-keratinized squamous epithelial
lining with flat interface (Major)

Aluminal layer of cuboidal to low columnar cells
(“Hobnail Cells”) present at least focally

Epithelial lining exhibits surface cuboi-
dal cells or “Hobnail Cells” (Major)

Eosinophilic cuboidal cells (“Hob-
nail Cells”)

Features present in most cases:

Intra-epithelial microcysts

Intra-epithelial glandular, microcystic or
duct-like (Pseudo-glandular) structures
(Major)

Microcysts

Apocrine metaplasia of luminal cells

Apocrine “snouting”

Clear cells in basal and parabasal layers

Clear or vacuolated cells in basal or
spinous layers (Minor)

Clear or vacuolated cells

Papillary projections (“Tufting”) into the lumen

Papillary proliferations (Minor)

“Tufting” or Papillary Projections

Mucous cells

Mucous/goblet cells with intra-epithelial
mucus pools with or without crypts
lined by mucous producing cells (Major)

Mucous cells

Other additional microscopic features:

Epithelial spheres similar to those seen in LPCs (Lat- | Presence of Spherules/Knobs or whorls | Epithelial Spheres
eral Periodontal Cysts) or focal luminal proliferations (Major)
Presence of cilia Ciliated cells (Minor) Cilia

Multiple Cystic Compartments

Multi-cystic or multi-luminal architec-
ture (Minor)

Multiple Compartments

WHO 2022: 5" Edition (John M. Wright and Soluk-Tekkesin)®:

At least 7 out of 10 criteria for microscopic features; Essential Criterion: Lining epithelium with varying thickness, Presence of “Hobnail Cells” in

almost all cases as the most characteristic feature.

Oral and Maxillofacial Pathology Journal, Volume 15 Issue 1 January—June 2024
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Table 3: Brookestone and Huvos 1992 - Clinical Staging of Central Salivary Gland Tumor including Central Mucoepidermoid

Carcinoma*
Stages | Condition of overlying bone
Stagel | Without bony expansion and rupture of cortical plate
Stage II | Rupture of cortical plate with bony expansion
Stage III | Rupture of cortical plate or nodal involvement

Table 4: GOC and LGCMEC - Pointers to diagnosis

GOC

LGCMEC

Unilocular cystic space with thin | Multiple small cystic spaces

lining

Histopathology: presence
of swirling spherical aggregates or
epithelial plaques

3 types of cells-Epidermoid, Mucous, Intermediate

Absence of cellular atypia Cellular atypia

CK19 strong positive in all layers
(odontogenic origin), Ki67— higher
expression,

p63 (5-50% basal and parabasal
epithelial cells)",
CK13(Maruyama et al. 2021)*

MUCH4 (surrogate marker for LGMEC),'""* p63'**3(strong diffuse nuclear positivity in intermedi-
ate, squamous, and clear cells while mucous cells were negative) and
MMP-2(Matrixmetalloproteinase-2) (P.R. Sawant et al. 2019)%,

MASPIN (Mammary Serine protease inhibitor)*"?and Molecular/MAML?2 (Mastermind-like) gene
rearrangements (through Fluorescent in situ Hybridisation - FISH)"

Special stains: Mucicarmine,
Periodic Acid Schiff (PAS) stain,
Alcian Blue-positive

Mucicarmine, Periodic Acid Schiff (PAS)Stain, Alcian Blue-positive

mucin (Mucicarmine and Alcian blue positive), the diagnosis
was confirmed as Central MEC of Lower-grade according to
Katabi grading system (2020) of qualitative assessment with
predominant cystic architecture, lower mitoses or atypia, and a
high number of mucous cells. MECs including the central ones
were tumors with variable grading and a low tumor grade was
generally associated with better prognosis®. Post operative
period was uneventful with adequate healing and the patient is
kept under regular follow-up till date.

Traditionally, GOC showed predilection in adult males in
anterior mandible and CMEC (LG) in females in the posterior
mandible, as in our cases. Clinically and radiographically, both
lesions shared features as in Table 1.

Microscopic criteria by Kaplan (2005)%, Fowler (2011)8, WHO
(2017)° and WHO (2022)° were applied for histopathological
diagnosis and comparison (Table 2). Special stains -
Mucicarmine, Alcian Blue and Periodic Acid Schiff (PAS) stains
were used to demonstrate mucous cells. The ready availability
of special stains made them useful in diagnosis.

In literature, the different immunomarkers of GOCs and
LGMECs indicate that both are two different entities and
may not represent spectrum of same pathology (Table 4).
Studies have stated that MECs including intraosseous type
harbour mastermind-like 2 (MAML2) gene rearrangements

134

Oral and Maxillofacial Pathology Journal, Volume 15 Issue 1 January—June 2024

characterized by translocation at t (11;19) (q2; p13) and gene
fusion'®

Due to the aggressive biologic behaviour and propensity
for recurrence in GOC, marginal resection with peripheral
osteotomy and long-term follow-up (till 10 years) was
considered. Surgical management of CMEC included segmental
resection with neck dissection since it had metastasized to
regional lymph nodes.

ConcLusioN

Differentiation between LGCMEC and GOC bears both
treatment and prognostic implications. Both are rare intra-
osseous lesions of the jaw and their histopathology confirms
their diagnosis. In the advent of numerous immunomarkers
to distinguish them, special stains still hold their value in
diagnosis.
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