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Case Report

Ghost cell odontogenic carcinoma: Role of p53 as
predictor of progression
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ABSTRACT

Keywords:
Ghost cell odontogenic carcinoma (GCOC) arare malignant Odontogenic Carcinoma with an unpredictable
behaviour presenting with local recurrences and distant metastases, to best of our knowledge about 38
cases have been reported in the past. This is an additional case of GCOC in a 25-year old female presented
with a slow-growing mandibular swelling since 9 months with restricted jaw mobility. The CT scan
showed an ill-defined osteodestructive lesion in the mandible. The histological examination confirms the
diagnoses as a GCOC.
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Immunohistochemical examination was performed for Ki-67 proliferation index and p53 a predictor
of progression. This case was managed by wide surgical resection of tumor and reconstruction of the
defect by free fibular flap. Six months follow- up period shows no signs of recurrence. GCOC is rare
Odontogenic Carcinoma with unpredictable behaviour however p53 & Ki67 proliferation index can
predict the progression of tumor and help in differentiation from benign precursor lesions as early
diagnosis & treatment of GCOC is necessary to prevent local recurrences & distant metastases.
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Ghost cell odontogenic carcinoma arises as denovo or from
precursor lesion like calcifying cystic odontogenic tumor,
dentinogenic ghost cell tumor or calcifying odontogenic
cyst.! The GCOC has unpredictable behaviour with local
recurrences and even case with distant metastasis have been
reported in literature®*, so early diagnosis and treatment is
needed along with long term follow up. We report a case
of ghost cell odontogenic carcinoma in a 25 yr old female
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presenting with a large mass in the mandibular region
since 9 months which progressively increased in size with
restricted jaw mobility.
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Figure 1: Imaging findings: CECT Sagittal& Coronal view showing lesion arising from left half of body of mandible (A, B).

3D-reconstruction image showing osteodestructive image extending from root of canine to molar tooth.

CASE REPORT

A 25-year-old female presented with a painful mass
in the lower jaw that enlarged progressively since she
had first noticed it 9 months earlier. The size increased
and presented with restricted mobility of the lower jaw.
Physical examination revealed a 6 x 3.5 x 0.8 cm hard,
fixed mass in the mandible, extending from the left first
molar to canine. The mucosa was focally ulcerated with the
overlying skin appeared normal. A 1.5-cm submandibular
lymph node was palpated in the left submandibular area.
A Wide Local Excision (WLE) hemimandibulectomy was
performed with lymph node excision & reconstruction
plate placement was done. Blood tests including complete
blood count, electrolytes and biochemistry were normal.
Imaging studies including CT scan head & neck revealed
a large osteoexpansile and osteodestructive heterogenous
lesion arising from left half of body of mandible and
anteriorly involving symphysis measuring 5.7 x 3.0 x 2.4

2A

cm. Multiple internal septations were identified. Thinning
as well as focal areas of cortical breach in lingual cortex
with involvement of the surrounding soft tissue was also
evident. The lesion surrounded the root of canine, premolar
and molar tooth. Mandibular canal was also involved by
the tumor. Ramus of the mandible was spared. (fig. 1A-
C) A WLE hemimandibulectomy was performed and
send for histopathology at other centre and was reported
as mucoepidermoid carcinoma. The histopathological
sections after staining with hematoxylin and eosin showed
tumor comprising of island of odontogenic epithelial
cells with basaloid morphology admixed with abundant
ghost cells representing large polygonal epithelial cells
with eosinophilic cytoplasm that have lost their nuclei
but have maintained a faint outline of cellular and nuclear
membrane. The intra-cytoplasmic keratin preserves the
cell outline and the corresponding previous site of the
nucleus and represents aberrant keratinization (fig. 2A-
D). Immunohistochemistry revealed high p53 but Ki
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Figure 2: Histopathology findings: An osteodestructive lesion [A] with tumor comprising of island of odontogenic epithelial cells
with basaloid morphology admixed with abundant ghost cells [B,C]. Congo red stain: Negative in ghost cells[D] [HE stain; X20 (A)

X100 (B,D) and X 200 (C)].
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Figure 3: Immunohistochemistry findings: A) p53 expression (~80%) B) Ki67 proliferation index

(~5%). (X 20).

67 index was 5% in tumor. (fig. 3A-B) A diagnosis of
GCOC was made on the basis of the clinico-radiological,
histopathological, and immunohistochemical findings. The
following differential diagnosis were considered including
Ameloblastic carcinoma, Calcifiying cystic odontogenic
tumor & Calcifying epithelial odontogenic carcinoma. The
postoperative period was uneventful, after a follow up of
one year; there were no signs of local recurrence or distant
metastasis.

DISCUSSION

GCOC was first described by Gorlin et al followed by
Ikemura et al, they reported the first case of GCOC arising
from calcifying odontogenic cyst.>® There are three theories
regarding the origin of GCOC, first arising from benign cyst
like Calcifying Odontogenic Cyst or Dentogenic Ghost cell
tumor, secondly the tumor arising from other Odontogenic
Carcinomas and lastly the tumors arising denovo.> There
is wide age range from 13 to 86 years,3 with most cases
arising from maxilla followed by mandible, among 38 cases
about 14 cases were seen arising from mandible as in our
case. The carcinoma has unpredictable clinical course with
5 year survival rate was estimated about 70%, 6 with high
rate of local recurrence, 17 cases among 38 cases presenting
with local recurrence and 3 cases with distant metastasis
have also been reported with lung being the common
site of distant metastasis. Due to limited number of cases
documented, not much is known about the treatment but
all the cases underwent wide local excision due to high
rate of local recurrences but radiotherapy was not found to
be effective, as in oral squamous cell carcinoma. Role of
chemotherapy is not known. In one of the case reports by
Ahmed S et al reported the first case of paediatric GCOC
treated by multimodal approach which included wide local
excision followed by chemotherapy, radiotherapy and
immunotherapy and followed patient for 14 months after
therapy, the patient responded to the treatment with no signs

of local recurrence and distant metastasis.’

The clinical and radiographic finding are not diagnostic
of GCOC, however on radiography the lesion appears
as mixed radiopaque or radiolucent lesion with bone
destruction and ill-defined borders?, in the present case the
lesion was heterogenous osteodestructive with ill-defined
borders extending from canine to first molar. Histopathology
is required for definite diagnosis the findings includes
island of odontogenic epithelial cells admixed with ghost
cells, there are various theories regarding the nature and
formation of ghost cells, Hong et al reviewed and re-
evaluated ninety two cases of calcifying odontogenic
cyst & proposed that the ghost cells are result of ischemia
induced squamous metaplasia of odontogenic epithelium
while Roh et al detected vitronectin receptors and tartaric
acid resistant phosphatase in ghost cells and the cause of
bone resorption in GCOC due to release of cytokines.”!
Immunohistochemical markers including p53 is required
for distinguishing benign cyst from carcinoma, with over
expression of p53 in GCOC as compared to benign cyst"
and Ki67 along with MMP 9 also used to predict the disease
progression.'? Our case showed overexpression of p53
expression (~80%) with low Ki67 proliferation index (~5%)
which represents low rate of progression. In one case report
by Bose P et al had documented multiple changes in SHH
pathway and APC mutation associated with the GCOC,
but due to rarity of the tumor there are limited molecular
studies."

CONCLUSIONS

In conclusion early diagnosis of GCOC is important due
to high rate of local recurrence and few case of distant
metastasis have also been documented in literature. The
knowledge of the benign precursor lesions of GCOC is
necessary as they may undergo malignant transformation.
Immunohistochemistry marker including p53 and Ki-
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67 proliferation index is necessary for diagnosis and
predicting the rate of tumor progression..
Conflict of Interest: None
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