A rare case of mandibular dentinogenic ghost cell tumor:
Histopathological, clinical and surgical management
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Abstract

Dentinogenic ghost cell tumor (DGCT) is a rare benign tumorous form of calcifying odontogenic cyst (COC)

characterized by the presence of ghost cells but it seems to have more aggressive behavior. It represents
11.5% of COCs. In this work, we report a case of a 60-year-old male patient with DGCT in the posterior
region of the right mandible treated with surgical enucleation.
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INTRODUCTION

Calcifying odontogenic cysts (COCs) ate developmental
odontogenic lesions that occasionally go into recurrence.
Dentinogenic ghost cell tumor (DGCT) is a rare tumor
form of COC, regarded as variant and seems to have
more aggressive behavior. The COC was first described
by Gotlin ¢z al. in 1962.1" Formerly, the solid vatiant
of COC was called calcifying ghost cell odontogenic
tumor. Primary form has the features of cyst, but since
it also has several prominent characteristics of a solid
neoplasm, it was renamed as dentinogenic ghost cell
tumor (DGCT) by Praetorius ¢# a/? In 2005, the WHO
classified them into three groups: Calcifying cystic
odontogenic tumors (CCOTs), described as benign cystic
neoplasms of odontogenic origin; dentinogenic ghost cell
tumors (DGCTs), described as locally invasive neoplasms
characterized by ghost cell formation; and Ghost cell
odontogenic carcinomas (GCOCs), described as malignant
and aggressive neoplasms containing groups of ghost
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epithelial cells, with metastatic potential.” The purpose
of this article is a case of dentinogenic ghost cell tumor
presented at maxillo-facial surgery Department of Magna
Graecia University of Catanzaro in a 60-year-old male in the
posterior region of the mandible, that is at a comparatively
infrequent site.

CASE REPORT

A 60-year-old male showed up to the Maxillofacial Unit of
“Magna Graecia” University of Catanzaro with a swelling in
the right posterior region of the lower jaw, since 2 months.
The patient complained about the presence of purulent
secretion in the absence of pain. No signs of illness were
highlighted for extraoral examination. Intraoral examination
revealed the presence of a bony hard swelling, extending
from 47 to the retromolar region. The lower right second
molar also showed motility. The color of the lesional area
was the same as that of the adjacent mucosa. There was no
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limitation of mouth opening and no paresthesia. Clinically,
a provisional diagnosis of odontogenic cysts was made. The
patient was subjected to various radiographic investigations
which included orthopantomograph and computed
tomography (CT) scan. The panoramic radiograph
showed distal osteorarefaction at the second right lower
molar [Figure 1]. Three-dimensional cone beam CT of
mandible showed an interesting osteolytic lesion [Figure 2.
Coronal sections on contrast-enhanced CT revealed a
heterogeneous, soft-tissue expansile mass in the right
jaw from the region of 47, the upright branch up to the
subcoronoid region causing destruction of the inner and
outer cortical plates. Multiple discrete hyperdense calcified
mass were noted in the lingual cortex in the anterior part
of the lesion [Figure 3]. Radiographic differential diagnosis
included COC, dentigerous cyst, ameloblastoma and central
giant cell granuloma were considered. The incisional biopsy
and extraction of the right mandibular second molar were
performed. Histopathological examination revealed similar
findings to those of the initial tumor of the mandible,
and there was no evidence of malignant transformation.
All the hematological parameters were within the normal

Figure 1: Preoperative panoramic radiograph showed distal
osteorarefaction at the second right lower molar

Figure 3: Preoperative coronal sections on contrast enhanced
computed tomography revealed a heterogeneous, soft tissue expansile
mass with hyperdense calcification in the right jaw

range. Patient consent was obtained prior to the surgery.
The lesion was surgically removed [Figure 4] and the tissue
was sent to a histological examination: Fibrous wall of cysts
covered by multi-layered squamous epithelium in which
partially calcified oval structures are found. The presence
of widespread chronic inflammatory lymphoplasmacellular
infiltrate, dysplastic dentin and large amount of ghost
cells based on histopathologic findings, the present lesion
was finally diagnosed as DGCT [Figure 5]. Clinical and
radiographic control with OPT, after 6 months and after
1 year, showed no signs of recurrence [Figure 6].

DISCUSSION

Dentinogenic ghost cell tumor (DGCT) is very rare and
benign neoplasia of odontogenic epithelium predominantly
consisting of ameloblastomatous proliferations.

It is characterized by islands of odontogenic epithelial
cells immersed in a mature connective tissue. Typical is

Figure 2: Preoperative three-dimensional cone beam computed
tomography of mandible showing destructive lesion

Figure 4: Surgical enucleation of the lesion
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Figure 5: Histological image shows fibrous wall of cysts covered by
multi-layered squamous epithelium in which partially calcified oval
structures are found. The presence of aggregates of eosinophilic ghost
cells with large areas of dysplastic dentin

the presence of ghost cells, that are nucleus-free epithelial
cells; but it must be emphasized that the mere presence
of these is not sufficient to diagnose DGCT. Ghost cells
are thought to transform into odontogenic epithelial cells,
the mechanism of this transformation remains unknown.

At first, DGCT indicated the solid variant of COC. Mote
recently it has been seen that this variant has several
important characteristics of a solid neoplasia, and for this
reason, it has been renamed dentinogenic phantom cell
tumor (DGCT). According to the latest WHO guidelines,
COC s can be classified into three groups: calcifying cystic
odontogenic tumors (CCOT), dentinogenic phantom
cell tumors (DGCT) and odontogenic phantom cell
carcinomas (GCOC). COCs represent about 1%—-2% of
all odontogenic tumors; of these, 88.5% is represented
by the cystic type and the remaining 11.5% is made up of
solid tumors, especially the DGCT.H There are two types
of the latter tumor: A peripheral or extraosseous form and
a central or intraosseous form. Intraosseous DGCT are
more aggressive, have an infiltrative growth pattern and a
high recurrence rate after resection; whereas, extraosseous
lesions are less common, arise in the gingiva or alveolar
mucosa, exhibit limited growth potential and usually occurs
in sixth decades. Both intraosseous and extraosseous
variants of DGCTs exhibit similar histopathological
features.

The average age for the presentation of this lesion is
50 years, (range 1772 years) with slight male predilection.
Tumor occurs in the maxilla and the mandible with equal
frequency, with canine to first molar region the most often
affected site.”! Patients are usually asymptomatic, although
some complain of pain or discomfort.

Figure 6: Postoperative panoramic radiograph evaluation after 1 year

Histologically this kind of tumor is characterized by
a population of solid basaloid cells, hyperchromatic
and isomorphis, displayed as sheets and rounded
islands.” In general, the cystic lumen is lined by odontogenic
epithelium (dysplastic dentin-like or osteodentin-like
material) of variable thickness with a prominent
well-defined basal layer consisting of palisaded columnar
cells (ameloblast-like cells) and hyperchromatic nuclei
polatized away from the basement membrane.” The nuclei
are moderately enlarged and contain prominent nucleoli;
there are increased mitoses number including atypical forms,
as well as areas of comedo-type necrosis. Components
of oral mucosa, of cutaneous structures or bone are not
present.’! The cell that gives its name to this type of tumor
is the “ghost cell” or “shadow cell” or “matrical,” which is
eosinophilic epithelial cell with no nucleus.

This cell population involves a small part of the neoplasia
and can be found in the surface layers; are characterized
by eosinophilic cytoplasmic homogenization with loss
of nuclei, obviously representing a major component of
ghost cell.”? Some of the ghost cell areas are associated
with foreign body reaction and psammoma body-type
calcification or are accompanied by multicellular giant
cell reaction.® The malignant epithelial cells exhibit
pleomorphism, hyperchromatism, mitosis, necrosis, an
infiltrative growth pattern associated with ghost cell
keratinization and a dentinoid formation."”!

Applying an immune-histological staining, the cell
component showed strong nuclear reactivity for p63 and
p53, cytoplasmic reactivity for CK5/6 and a dominant
nuclear, less intense cytoplasmic reactivity for [3-catenin.
The expression of Ki-67 is low and is between 10% and
20%. Negative reactions were seen for CK14, CK7, CK18,
SOX10, smooth muscle actin, S100, GATA3 androgen
receptot, DOG-1 and adipophyllin.® Furthermore, the cells
were positive for CK19 and negative for SMA.I"

The COC bears a striking histological resemblance to the
calcifying epithelioma of Malherbe. Microscopically, it consists
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of ameloblastomatous odontogenic epithelium and varying
amount of dentinoid material. The typical feature is the
presence of so-called ghost cell keratinization, characterized
by the less of nuclei and preservation of basic cellular outlines.
They both contain characteristics ghost epithelium and
frequently demonstrate a foreign body inflammatory reaction
surrounding this epithelial transformation.

Digital dental radiography and dental panoramic
tomography are initial imaging modalities for detection
of odontogenic tumors. Thanks to the use of these tests
it is possible to appreciate an area of osteo-rarefaction.
Radiographically, the presence of radiolucency associated
with scattered radio-opaque calcifications is typical. Useful
second level examinations are CT either the cone-beam
CT. These are capable to detect the relationship of
odontogenic tumors with the teeth and the mandibular
canal, the possible resorption of the roots. They also
allow us to study the internal structure of the tumor,
its cortical expansion and possible erosion. The DGCT,
in most cases, appears as an osteolytic lesion; but it can
be radiolucent, radiopaque or mixed appearance.'” The
literature also mentions advanced methods, such as CT
perfusion or dual-energy CT, or computerized tomographic
angiography, useful for the prevascular mapping and the
detection of the vascular supply of the odontogenic
tumor.”) T1- and T2-weighted magnetic resonance
imaging (MRI) may also be recommended. Routine
T2-weighted images help in the evaluation of cystic tumors,
and contrast study helps to distinguish the solid from the
cystic component of the tumor and its extension into the
soft tissue. Diffusion-weighted or perfusion-weighted
MRI is used for the evaluation of odontogenic tumors.
Diffusion-weighted MRI help in characterization of cystic
tumors and may help in differentiation of malignant from
benign tumors of the head and neck. Perfusion-weighted
MRI can help in a prediction of malignancy of head and
neck and odontogenic tumors.["*

The differential diagnosis must be made between the
DGCT and the odontogenic myxoma. Odontogenic
myxomas are locally aggressive benign infiltrating tumors
that are most commonly found in the jaw, where they can
cause root resorption and displacement of dental elements.
They also appear to be OPT as osteolytic lesions that can
cause tooth displacement and resorption; at TC, however,
they have a typical “tennis racket” or “honeycomb”
appearance; moreovet, the bark appears perforated and the
edge of the bark expands into the soft tissues.!"”

Early diagnosis is essential for a better patient prognosis.
The treatment depends on the form of DGCT, both

the frequency of recurrence and the malignant potential
change.

Intraosseous lesions generally require block excision
or segmental resection associated with adequate safety
margins which depend on the size and anatomical extent
of the neoplasm. They exhibit a high local recurrence rate
after limited local resection or conservative therapy on the
contrary, extra-osseous lesions are generally treated with local
conservative excision. The malignant transformation of a
DGCT into odontogenic phantom cell carcinoma is rare.

CONCLUSION

Although DGCT is an uncommon odontogenic neoplasm,
a maxillofacial surgeon should not rule out the possibility
of meeting it in daily clinical practice.

It must be underlined how an accurate clinical examination
and an appropriate radiographic examination can prevent
the under-diagnosis of this specific entity. It is also essential
to carry out a close follow-up, in order to eatly identify a
possible recurrence and improve the prognosis.
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