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Abstract

Ghost Cell Odontogenic Carcinoma is a rare malignant 
odontogenic tumor that can appear as “de novo” or arises 
from malignant transformation of preexisting benign 
calcifying odontogenic cysts or dentinogenic ghost cell 
tumors after multiple recurrences. Ghost cell odontogenic 
carcinoma is histopathologically characterized by 
ameloblast-like islands of epithelial cells with aberrant 
keratinization, simulating a ghost cell, with varying 
amounts of dysplastic dentine. This article reports an 
extremely rare case of ghost cell odontogenic carcinoma 
with foci of sarcomatous change, involving maxilla and 
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nasal cavity which arose from a previously existing 
recurrent calcifying odontogenic cysts in a 54-year-old 
man and reviews the features of this unusual and rare 
tumor. To the best of our knowledge, this is the first case 
of ghost cell odontogenic carcinoma with sarcomatous 
transformation to be reported till date. Owing to its rarity 
and unpredictability of clinical course, long -term follow 
up of patients with ghost cell odontogenic carcinoma, 
is mandatory for observation of recurrence and distant 
metastasis.

Keywords: Ghost cell odontogenic carcinoma, maxilla, 
sarcoma, calcifying odontogenic cysts, ghost cells, 
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Introduction

Ghost cell odontogenic carcinoma (GCOC) is a rare 
malignant odontogenic tumor that can appear as “de novo” 
or arises from malignant transformation of preexisting 
benign calcifying odontogenic cysts (COC) or dentinogenic 
ghost cell tumors (DGCT) after multiple recurrences(1).COC, 
DGCT and GCOC form a spectrum of odontogenic ghost cell 
lesions of the jaws. GCOC is a rare malignant odontogenic 
tumor with about 50 cases reported till date(2,3,4). It 
constitutes about 0.37% to 2.1% of all odontogenic 
tumors(5).This article reports an extremely rare case of 
GCOC with foci of sarcomatous change involving maxilla 
and nasal cavity which arose from a previously existing 
COC after multiple recurrences in a 54-year-old man 
and reviews the features of this unusual and rare tumor. 
Background of the present attempt is that, to the best of 
our knowledge, no case report of GCOC with sarcomatous 
transformation has been published so far.

Case Presentation

A 54-year-old man reported to the Head and Neck 
Surgical Oncology Outpatient Department with complaints 
of swelling in the midface of one year duration. Swelling 

rapidly progressed to the present size in last 2 months. 
On detailed history taking, the patient came out with 
details of a recurrent maxillary tumor for which he had 
undergone multiple surgeries. Initially he presented with a 
swelling associated with the impacted right upper canine 
17 years back, which was diagnosed as dentigerous 
cyst. Cyst enucleation with removal of impacted canine 
was done at that time. After a year the patient reported 
with the same complaints and then it was diagnosed as 
calcifying odontogenic cyst from another institution. Wide 
surgical resection of the lesion was done. After 12 years, 
the patient presented a third time with swelling on right 
maxilla extending superiorly from infraorbital rim to angle 
of the mouth inferiorly and anteroposteriorly from right ala 
of the nose to zygomatic bone. Histopathologic evaluation 
revealed both solid and cystic areas and a final diagnosis 
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of Calcifying cystic odontogenic tumor was made. Excision 
of the cystic lesion through the midface gloving approach 
was done. After 4 years, the patient reported with a similar 
swelling in the midface. Clinically the lesion had resulted 
in more apparent facial disfigurement as compared to 
previous lesions.

On examination, firm to hard swelling of approximate 
size 6x6 cm in the midface with foci of smooth cystic 
areas were noticed. Lesion extended superiorly upto root 
of nose. Intraorally, a swelling over the right side of hard 
palate was noticed. Patient had the history of diplopia 
of right eye of one-month duration. The CECT(contrast 
enhanced computed tomography) findings showed a large 
irregular heterogeneously and moderately enhancing soft 
tissue density lesion with internal areas of cacification and 
cystic spaces approximately measuring 6.1x6.4x6.0 cm 
was noted in the midface with erosion of bony framework 
on right side. The lesion was noted extending posteriorly 
into right nasal cavity causing erosion and displacement 
of anterior aspect of nasal septum towards left as well as 
destruction of bilateral nasal bones with involvement of 
right inferior turbinate. Laterally the lesion caused erosion 
of right lamina papyracea and inferior as well as lateral 
walls of right orbit with intra orbital extraconal extension. 
The orbital contents as such appeared normal. Lesion 
was also noted to involve right anterior ethmoid air cells 
causing erosion of its wall and was seen extending further 
superiorly into the right frontal sinus completely filling it. 
No bony erosion of the inner or outer walls of sinus seen.
(Fig1A&1B). Left maxilla and whole mandible appears 
normal.

Trucut biopsy was taken from right nasal cavity. 
Histopathologic examination revealed an invasive 

neoplasm composed of odontogenic epithelium 
arranged in long strands, sheet and lobules with foci 
of cystic degeneration. The epithelium showed foci 
of long columnar basal cells with palisaded reversely 
polarized hyperchromatic nuclei, suprabasal layer of 
moderately pleomorphic stellate reticulum like cells 
and large eosinophilic ghost cell formation amidst the 
tumor cells. Microcalcification was also noted near the 
ghostcells(Fig2A,2B&2C). Immunohistochemical staining 
with a panel of antibodies demonstrated that neoplastic 
cells were strongly positive for cytokeratin, p53 and 
negative for vimentin. It also showed high proliferative 
index(ki-67- 30-40 %) (Fig3A,3B&3C ). Based upon 
clinical, radiological and histological findings, a final 
diagnosis of ghost cell odontogenic carcinoma, possibly 
malignant transformation of previous calcifying cystic 
odontogenic tumor was made.

The patient underwent a right total maxillectomy, left 
partial maxillectomy, right orbital extenteration and total 
rhinosinusectomy. The facial defect was reconstructed 
with the free fibular osteocutaneous flap and bone 
cement was placed in the left maxilla to enhance the 
aesthetic results. The entire specimen was sent for 
histopathological examination. (Fig4).

Cut section showed a solid gray-white growth with 
foci of necrosis and calcification, filling the entire nose, 
maxillary sinuses, hard palate and extending to right orbit. 
Microscopic examination revealed the similar histology 
as that of trucut biopsy specimen. But some foci show 
sarcomatous transformation composed of fascicles 
and bundles of spindle shaped cells in stroma, with 
moderate pleomorphism, hyperchromatic to vesicular 
nuclei with prominent nucleoli, moderate nuclear atypia 

Figure 1: CECT shows large irregular heterogeneously and moderately enhancing soft tissue density lesion with internal calcified 
areas and cystic spaces involving (R ) nasal cavity , maxillary sinuses, right anterior ethmoid sinus and right frontal sinus. 
A, Coronal plane. B, Axial plane.

A B
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Figure 2: Histologic findings of ghost cell odontogenic carcinoma. A, Long strands and sheets of malignant odontogenic 
epithelium with foci of cystic degeneration, necrosis and micro calcification. (H&E *stain, ×100). B, Large eosinophilic ghost cell 
formation amidst the tumor cells (H&E stain, ×400). C,tumor cells are round to ovoid showing pleomorphic hyperchromatic nuclei 
and moderate to scanty cytoplasm (H&E stain, ×400). * Hematoxylin and eosin.

Figure 3: Immunohistochemical staining showing positivity in tumor cells. A, pancytokeratin B,p53 C,Ki-67 shows high 
proliferative index(30-40%). (IHC, x400).

Figure 4: Gross specimen showing (R ) extended total 
maxillectomy, partial (L) maxillectomy, total rhino sinusectomy 
and (R ) orbital exenteration with overlying attached skin.

Figure 5: Photomicrograph showing stroma with foci of 
sarcomatous changes composed of fascicles and bundles 
of spindle shaped cells with moderate cellular and nuclear 
pleomorphism. (H&E stain, ×400).

A

A

B

B

C

C
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and moderate cytoplasm(Fig5). Multinucleated tumour 
giant cells are also noted. Immunohistochemical staining 
revealed positivity for vimentin and SMA (Fig6A&6B) 
with high Ki-67(40-50%) in sarcomatous area. Based 
upon this finding a final diagnosis of GCOC with foci of 
sarcomatous transformation was made. Patient refused 
further treatment with neoadjuvant radiotherapy as 
it might affect the vision his left eye. The patient is on 
regular follow-up thereafter, and no recurrence has so far 
been detected after 8 months of follow-up.

Discussion 

GCOC is considered to be one end of the spectrum 
of a heterogeneous entity known as COC also known 
as Gorlin cyst, first identified by Gorlin in 1962(6).The 
first well-documented case of a malignancy arising 
in a calcifying odontogenic cyst (COC) was reported by 
Ikemura et al. in 1985(7). In the initial years, COC was 
considered a non neoplastic cyst. In 1981, Praetorius et 
al. classified COCs into cystic and neoplastic(solid) types. 
They further classified the cystic type into three subtypes 
such as simple unicystic, odontoma-producing type and 
ameloblastomatous proliferating type. The neoplastic 
(solid) type was called dentinogenic ghost cell tumor 
because of its tendency to produce dentinoid material(8).

The WHO 2005 considered all COC as neoplastic and 
termed the cystic form as calcifying cystic odontogenic 
tumor (CCOT) and the neoplastic solid form as dentinogenic 
ghost cell tumor whereas ghost cell odontogenic carcinoma 
is a malignant odontogenic epithelial tumor with features 
of one or both of these lesions(9).But in 2017, the consensus 
group have reclassified cyst back to the calcifying 
odontogenic cysts, supporting it with the evidence that 
over 85% of ghost cell lesions are simple cysts or cysts 
in association with other developmental lesions and 
rarely recurs and runs a completely benign course and a 
completely solid lesion should be termed as DGCT(10).

Data from previously reported cases of GCOC has 
shown that males are more commonly affected with male: 
female ratio of 3.9:1(2). The mean age of occurrence is in 
the fourth decade where as in COC, susceptibility occurs 
in the second decade of life. A possible theory for this late 
occurrence of GCOC might be explained by the fact that 
GCOC apparently arises from malignant transformation 
of a preexisting benign COC(2).The COC and DGCT 
were usually observed in the posterior mandible, while 
GCOCs was frequently found in the anterior maxilla(1,2).
The predominance of GCOC and COC in Asians suggests 
that ethnic origin may play a role in their incidence(3).In 
the present case also GCOC occurred in (R)maxilla,in5th 
decades after multiple recurrence of COC/CCOT. The 
location, gender and age of the patient in the present 
study is consistent with the data given in the literature(2).

The ghost cells are large polygonal epithelial cells 
with eosinophilic cytoplasm that have lost their nuclei but 
maintain a faint outline of cellular and nuclear membrane. 
The intracytoplasmic keratin preserves the cell outline. 
According to Gorlin, they represent different stages of 
normal or abnormal keratinization(11).The ghost cells can be 
seen in other lesions such as odontoma, ameloblastoma, 
craniopharyngioma, ameloblastic fibroma, and 
pilomatricoma(1).Nearly half of the cases reviewed had a 
history of preexisting COC/CCOT/DGCT/other odontogenic 
lesions before its malignant transformation to GCOC(3).

Radiographically most of the lesions in the previous 
literatures showed mixed radiolucent–radiopaque 
features with ill-defined borders and irregular locularity(3). 
According to the 2005 World Health Organization 
guidelines, GCOC is usually diagnosed on the basis of 
atypical histological features, groups of ghost cells, 
necrosis, prominent mitoses, infiltrative growth pattern, 
and aggressive behavior. The histological features of GCOC 
are ameloblastoma-like epithelial proliferation, ghost 
cells that may be calcified, admixed with areas of atypical 

Figure 6: Immunohistochemical staining with A, VIMENTIN(IHC,x100) and B, SMA (IHC,x400)are positive in sarcomatous area.

A B
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features such as increased cellularity, pleomorphism, 
mitosis, necrosis, and dentinoid formation(9,10).The 
extensive sampling of the specimen is required for correct 
diagnosis of GCOC as the features of malignancy can be 
focal and the other areas may show benign histology(11).

In our case too patient had history of multiple 
recurrence of COC/CCOT in a span of 17 years. Li and 
Gao reported a case of CCOT in the maxilla, which 
transformed to GCOC after 5 recurrences during a 21-
year period. After each recurrence, mitotic rate was higher 
and pleomorphism was more evident(12).The diagnosis of 
GCOC (versus DGCT) is favoured by p53 positivity and a 
high proliferative fraction although cut-off values have 
not yet been defined(13).

Ghost cells express cytokeratins AE1/AE3 and 34βE12. 
Proto-oncogene bcl-2 expression was seen in the basal 
and suprabasal cells, whereas it was missing from the 
ghost cells(14).Genomic analysis of GCOC by Bose et al.(15) 
revealed that there was homozygous deletion of RB1 
locus, homozygous frameshift mutation in APC gene, a 
novel fusion involving the TCF4 and PTPRG genes and 
alterations in the Sonic Hedge Hog gene (SHH) pathway.

The current case showed features of GCOC with foci 
of smooth muscle differentiation. The stroma around the 
tumor showed fascicles of spindle cells which exhibiting 
moderate pleomorphism, nuclear atypia and increased 
mitosis. These atypical cells showed immunohistochemical 
reactivity to vimentin and SMA and high proliferative index. 
From the literature review, a few cases of ameloblastic 
carcinoma with smooth muscle differentiation have 
been identified(16). N.J D’Silva et al(17)reported a case of 
odontogenic sarcoma with smooth muscle differentiation. 
The author preferred to use the above-mentioned term 
rather than odontogenic leiomyosarcoma because the 
latter implies smooth muscle origin rather than smooth 
muscle differentiation of the ectomesenchymal tissue 
surrounding the odontogenic epithelium. To best of our 
knowledge, the current case is the first report of GCOC 
with foci of sarcomatous change.

The tumor shows unpredictable prognosis due to the 
wide variety of growth patterns reported, with the tumors 
ranging from slow-growing, locally invasive carcinomas 
to highly aggressive and rapidly growing tumors with 
local recurrence, lymph node and distant metastasis(9).
The overall 5-year survival rate in the first 16 reported 
cases was73%(13). Most are relatively low-grade. Only five 
cases have been reported to cause cranial and pulmonary 
metastases(3). Wide surgical resection with clear margin is 
the primary treatment and role of adjuvant radiotherapy 
remains unclear.

Conclusion

To conclude, clinicians and pathologists should be 
equally aware of GCOC - a rare odontogenic malignancy 
with unpredictable clinical course. An early and prudent 
diagnosis of GCOC is important, as treatment option 
include wide massive excision with mandatory long term 
follow up of patients for observation of recurrence and 
distant metastasis. Moreover, areas of dedifferentiation, 
should be specifically looked for as the tumor is seen to 
undergo sarcomatous changes.
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