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Dentinogenic Ghost Cell Tumour,
a rare case of an African young
female patient: Review of literature

and report of a case
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ABSTRACT

Dentinogenic ghost cell tumour (DGCT) is a very rare
aggressive benign odontogenic tumour with high
recurrence rate and a potential to transform into
malignancy. It can render facial disfigurement. The
tumour is most frequently encountered in males than
females with a ratio of 2:1. The peak incidence is in
patients aged 40 - 60 years and the posterior mandible
is slightly more affected than the maxilla. Segmental
resection is a recommended surgical treatment and
long-term postsurgical follow up is essential. This
paper discusses a case of a 20-year-old African female
patient who was diagnosed with a DGCT.

Keywords: Dentinogenic ghost cell tumour, Ghost cells,
Maxilla

INTRODUCTION

Dentinogenic ghost cell tumour (DGCT), is described as
a benign but locally infiltrating odontogenic neoplasm of
mixed epithelial and ectomesenchymal origin. It is the
rarest of the ghost cell lesions accounting for <3% of all
cases. As at 2017, only 47 cases have been reported
in the literature with more than 50% of them occurring
in Asian patients’. In 1962, the tumour was regarded as
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a solid variant of Calcifying Odontogenic Cyst (COC)?
DGCT is, by virtue of histological presentation,
characterized by ameloblastomatous odontogenic
epithelium with aberrant keratinization in the form
of ghost cells and is in association with dentinoid or
osteodentin material. It can present either as a central
(intraosseous) or peripheral (extraosseous) lesion. The
tumour shows male predilection with a male to female
ratio of 2:1. The peak incidence of occurrence is 40 —
60 years with an age range of 11-79 years'. The aim
of this article is to report a case of DGCT that was
diagnosed in a relatively young African female patient
and at an infrequent site.

CASE REPORT

We describe a case of a 20 - year - old African female
who presented with a painless progressive swelling of
the right maxilla of approximately 2 years duration. The
swelling was associated with buccal and moderate
palatal expansion and it extended from tooth 12 to
the right maxillary tuberosity (Fig.1). The associated
teeth were not significantly mobile. CT scan revealed a
heterogenous, expansive, unilocular radiolucent lesion
with many calcifications occupying the right maxilla
(Fig. 2). The mass measured 44.9 x 41 x 35mm?.

The histopathological examination of the specimen
revealed a solid odontogenic tumour characterized
by numerous scattered islands of varying sizes of
which some had undergone cystic degeneration.
The cystic spaces were lined by ameloblastomatous
epithelium that contains numerous ghost cells. The
ghost cells were in greater proportion compared to the
hyperchromatic epithelial cells. There was evidence of
dentinoid material and increased basement membrane
production within some islands and the stroma was
fibrous (Fig.3). The epithelium and ghost cells stained
diffusely and strongly positive for AE1/AE3 and most
ghost cells stained strongly positive for B-catenin (Fig.
4). The proliferative index as detected by Ki-67 was
virtually 0%. The features were consistent with those
of a Dentinogenic ghost cell tumour.

DISCUSSION

DGCT is an uncommon odontogenic tumour that was
previously classified as a solid variant of COC? however



Figure 1: Intra-oral swelling with evidence of palatal and prominent
buccal expansion with displacement of tooth 13

currently accepted as an entity. A comprehensive
review was undertaken where 75 cases of DGCT were
identified in a total of 48 articles that were published
until July 2018. The articles demonstrated important
details necessary to confirm the diagnosis of DGCT,
however only 57 cases were analysed as a result of
exclusion of 4 articles that lacked information on age
and gender of the patients.®

In an analysis of 215 COCs, it was found that COC
represents 1-2% of all odontogenic tumours and of
these only 2-14% were solid tumours, considered
to be DGCT. #® DGCT is the rarest of the ghost cell
lesions and it accounts for approximately <3% of all
ghost cell lesions and is also considered to be one of
the rare odontogenic tumours.! This is supported by
the findings reported in several studies worldwide.
Comprehensive retrospective studies on odontogenic
tumours were performed in various countries and in
South Africa and Africa, there were no cases of DGCT
reported.®”#° The largest study performed in Chinese
population revealed nine (9) DGCT out of 1642 cases
of odontogenic tumours'® and one (1) case out of 250
odontogenic tumour cases was reported in Indian.™
The tumour is found to be common in Asians.’® To
the best of our knowledge, this is the first case to be
reported in South Africa.

DGCT is believed to be derived from odontogenic
epithelial cell remnants within the gingiva and /or the
jaws' The etiology is still unknown, however mutation
in B-catenin was implicated to play a vital role in the
tumorigenesis of DGCT by a process of inappropriate
differentiation coordinated by the Wingless integrated
(Wnt) pathway.*'® Others reported that mutations in
CTNNBT1 gene, which encodes B-catenin, are the
major drivers of COCs, and are associated with the
formation of ghost cells,however, the status of CTNNB1
mutations in DGCT and the malignancy which DGCT
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may transform into, known as Ghost cell odontogenic
carcinoma, remains largely unknown.'™ Our present
case revealed presence of B-catenin in association
with the ghost cells which supports the statement
mentioned by Yukimori et al. This could suggest that
there is mutation of CTNNB1 in DGCT.

DGCT is predominantly seen in middle aged groups.
Intraosseous DGCT tends to have a patient age range
of 12-75 years with a mean of 40 years,*'%'® whereas
extraosseous lesions usually occur in the sixth decades
of life, with an age range of 10-92 years.'” Few cases
were reported in the second decade of life ''° and
the youngest reported case was of a patient who
was 2 - day old.?° These tumours have strong male
predilection.®'° Of the 7 individual cases reported, four
were in males %8192 and three in females 223, All the
females were in the fifth and sixth decade of life. The
recently published cases of DGCT in younger patients
in the second decade of life were all in males.'®'® This
makes our case peculiar because DGCT is encountered
in a young female who is in the third decade of life.

The frequent site of occurrence is the posterior mandible
and maxilla with slight predilection for mandible.!® Of
the three cases reported in the literature post Pinheiro
et al's bibliometric review of DGCT, two were in the
mandible ®2" and one in maxilla '°.  While maxilla is
regarded as an infrequent site of occurrence; we report
a case that was encountered in the maxilla.

DGCT varies in size from 1 ¢cm to more than 10 cm in
diameter and is usually asymptomatic. The clinical signs
of intraosseous DGCT variants may include expansion

Figure 2: CT scan image showing an expansive, unilocular radiolucent
lesion with many calcifications occupying the right maxilla.
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Figure 3: A Cystic lesion lined by ameloblastomatous epithelium (blue arrow) and multiple solid islands in the wall. (black arrows) B Higher

power view showing ghost cells and osteodentin

Figure 4: A Ghost cells stained positive for B-catenin. B Epithelial cells and ghost cells staining for AE1/AE3

of the jaw, clinically visible swelling and obliteration of the
maxillary sinus or infiltration of the soft tissues. Swelling
can be painful or painless and occasionally accompanied
by pus discharge, tooth displacement or mobility. 3222425
In the present case, the patient presented with a painless
maxillary lesion with a significant expansion extending
from tooth 13 to the maxillary tuberosity causing gross
facial disfigurement.

Radiographic findings of the present case were consistent
with the previously reported cases of DGCT in which it
appeared as a unilocular mixed radiolucent-radiopaque
lesion with root resorption of an associated premolar.
However, DGCT presenting as a completely radiolucent
lesion has been reported.” The appearance of either
radiolucency or mixed radiolucent-radiopacity of the lesion
directly depends on the degree of calcification.?? Majority
of cases are unilocular but multilocular lesions may be
observed 22 These tumours are typically well-defined, often
expansile and may result in resorption and divergence of
roots of adjacent teeth.?* Radiologic differential diagnosis
of the current case (with mixed radiolucent-radiopacity)
includes COC, Adenomatoid Odontogenic Tumour (AOT),
Calcifying Odontogenic Epithelial Tumour (CEOT) and
Ossifying Fibroma. The final diagnosis of the differentials

can only be established on histology. Histopathologically,
DGCT is characterized by sheets and islands of basaloid
hyperchromatic cells associated with ghost cells and
dentinoid/ osteodentin-like material. When the ghost cells
come in contact with the connective tissue, they elicit an
inflammatory foreign body reaction with multinucleated
giant cells. Microcysts may be identified within the sheet of
cells, however, there may be larger cystic spaces lined by
ameloblastomatous epithelium. Mitotic figures are rare.

The ghost cells are described as swollen, ellipsoidal
keratinized epithelial cells characterized by loss of
nuclei and preservation of basic cellular outlines. There
are different theories on the origin of these ghost cells
such as: transformation of epithelial cells, metaplastic
transformation of odontogenic epithelium, squamous
metaplasia with secondary calcification due to ischemia,
degeneration of epithelial cells or as a result of apoptotic
process. 82

The presence of ghost cells alone is however not
pathognomic of DGCT, since they can also be
identified in other neoplasms such as Odontomas,
Ameloblastomas and Ameloblastic fioroodontomas. The
proportion of ghost cells of > 1-2% and the presence of



dentinoid material are important features in establishing
the diagnosis of DGCT."

Several theories have also been documented regarding
the presence of osteodentin or dentinoid material. Some
authors considered this to represent an inflammatory
response of the body towards masses of ghost cells.?®
Others believe that the masses of “ghost cells” induce
granulation tissue to lay down juxtraepithelial osteoid
which may calcify.?” Meanwhile others were of the
opinion that dentinoid represents a metaplastic change
in the connective tissue without the participation of
granulation tissue.?®

Some authors considered dentinoid to be of mesodermal
origin based on the finding that it is usually not found in
the luminal proliferations unless there is a disintegration of
the basement membrane with outgrowth of connective
tissue between the epithelial ghost cells.™®

Treatment of intraosseous lesions requires segmental
resection as compared to conservative surgery (i.e.
enucleation, curettage or simple excision). Segmental
resection was found to vyield less recurrence rates
(83%) compared to conservative surgery which yielded
high recurrence rates (73%)." Long-term follow-up is
recommended as recurrences have been reported not
only following local excision/enucleation but also 1-5
years after segmental mandibular resection and partial
maxillectomy.'2'® Extraosseous lesions require simple
excision and recurrences are rare.®?®

This case was treated with an excision and peripheral
osteotomy of more than 10mm normal bone which is
judged to be adequate for a benign infiltrating tumour
like DGCT. The need for long term follow up was
emphasized to the patient.

In terms of prognosis, central DGCTs are aggressive
neoplasms that show locally invasive behaviour and
recurrence rates of up to 71%.30 Compared to central
lesions, peripheral DGCTs are less aggressive in
behaviour and are not thought to recur.® 2°

Malignant transformation of DGCT into Ghost cell
odontogenic carcinoma (GCOC) has also been
reported.'® It is important to distinguish the DGCT from
GCOC because both lesions may exhibit ghost cells
and infiltrative growth; however, GCOC displays nuclear
pleomorphism and hyperchromasia, mitotic activity
and necrosis microscopically. Expression of p53 and a
high proliferative index favours the diagnosis of GCOC
as it is known that the expression of these markers
increases upon transformation. There were no malignant
cytomorphological changes and there was virtually no
increase in proliferation in our case as detected by a
proliferative marker, Ki-67.3" This is firm evidence that
our case is a benign neoplasm. Six-month post-surgical
excision, there is no evidence of recurrence and this
patient has been placed on long-term follow up.

CONCLUSION
DGCT is an aggressive tumour with significant tendency
to recur and a potential for malignant transformation.
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Segmental resection is the recommended surgical
treatment and long-term postsurgical follow up is
essential. The etiology of these lesions still needs to
be further investigated and more cases are required
elucidating the peculiar nature of this tumour.
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