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ABSTRACT 

 

Ghost cell odontogenic carcinoma is an unusual histological entity. it corresponds to a                                                                                               

malignant odontogenic tumor. We report the case of a mandibular ghost cell odontogenic carcinoma, occurring in 

a 19-year-old woman. The diagnosis was made by histology after a hemi mandibulectomy. Evolution was 

favorable. Clinical and radiological signs of Ghost cell odontogenic carcinoma are not specific. The diagnosis is 

histological. Evolution is unpredictable. Wide Surgical resection is recommended. Conclusion:  This case report 

is an opportunity to discuss the epidemiological, clinical and pathological features of this exceptional tumor. More 

case reports are needed for further understanding and characterization of this tumor. 
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INTRODUCTION: 

 

The first case of Ghost cell odontogenic carcinoma 

(GCOC) was described by Ikemura in 1985 as a 

malignant calcifying odontogenic tumor [1]. This 

tumor may appear de novo or arise from a pre-

existing calcifying cystic odontogenic tumor 

(CCOT) or dentinogenic ghost cell tumor (DGCT) 

[2]. It is exceedingly rare and only approximately 50 

cases have been reported, with more than half 

occurring in Asian patients [3]. The following is a 

report case of GCOC in the mandible. We discuss 

epidemiological, clinical, and pathological features 

of this exceptional tumor. 

 

CASE REPORT  
 

A 19-year-old woman with no pathological history, 

presented with left cheek swelling that has been 

progressing for 3 years and gradually increasing in 

volume. The clinical examination objectified a hard 

left cheek swelling without other abnormalities. A 

CT scan was performed and showed a tumor located 

in the vertical branch of the left mandible, suspected 

of ameloblastoma. A hemimandibulectomy was 

performed. On macroscopic examination, the 

mandible was deformed by a tumor measuring 8 cm 

(Figure 1). Histological examination of the 

specimen showed poorly limited infiltrative growth 

proliferation, arranged in nodules, islands and 

strands in a fibrous stroma. The margin showed 

evidence of tumor invasion into the mandible 

alveolar bone. Tumor cells were round, of middle 

size, basaloid with enlarged nuclei, heterogeneous 

chromatin, and basophilic cytoplasm. Some massive 

showed peripheral palisading with reverse 

polarization. Several clusters of ghost cells were 

observed. These ghost cells have a polygonal shape 

with eosinophilic cytoplasm without visible nucleus. 

Mitotic figures were numerous (Figures 2-5). Based 

on the study of cytonuclear atypia’s, mitoses, 

infiltrative growth pattern, and the presence of ghost 

cells, the diagnosis of ghost cell odontogenic 

carcinoma was made. An adjuvant treatment by 

radiotherapy was indicated. 
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The extension workup did not reveal any metastatic 

lesion. The evolution was favorable without 

recurrence. 
  

 
Figure1: Macroscopic appearance. 

 

 
Figure 2: Poorly limited proliferation infiltrating bone 

(Haematoxylin & Eosin x100) 

 

 
Figure.3: Tumor cells arranged in nodules and islands 

(Haematoxylin and Eosin x100) 

 
Figure 4: atypia & mitosis (Haematoxylin & Eosin x400) 

 

 
Figure 5: clusters of ghost cells within nodules 

(Haematoxylin & Eosin x400) 

 

DISCUSSION 

 

GCOC, also known as calcifying ghost cell 

odontogenic carcinoma or malignant epithelial 

odontogenic ghost cell tumor [4], is an exceptional 

entity [5]. Almost 50 cases have been reported with 

more than half occurring in Asian patients [14]. The 

man is four times more affected than the woman and 

the age is between 11 and 79 years old with a peak 

in the fourth decade [5]. Our patient was young.   

It can be located in the maxillary or the mandible. 

The maxillary is the most commonly involved site 

[4]. The clinical symptoms are not specific. It may 

be manifested by slow growing swelling of the jaw, 

pain, ulceration, loosening of teeth, nerve signs, root 

resorption, and sometimes soft tissue invasion [3]. In 

radiological exploration, mixed multilocular 

radiolucent-radiopaque lesions with or without clear 

borders are more common than radioactive lesions 

[6]. Tooth impaction, displacement or resorption of 

tooth roots could be reported; infiltration of 

structures around the tumor or bone destructions are 

also commonly described [7,8].  
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The diagnosis of GCOC is histological. It’s based on 

the presence of cytological evidence of malignancy, 

including mitotic activity; pleomorphism and 

hyperchromatism; necrosis and an infiltrative 

growth pattern associated with ghost cell 

keratinization, dentinoid formation, or presence of a 

DGCT or a precursor of calcifying odontogenic cyst. 

The malignant cells are arranged in strands and 

islands inside a hyalinized or fibrous stroma. The 

cells are uniform, small basaloid cells with round 

dark nuclei in most cases, but can be larger with 

pleomorphic vesicular nuclei [4]. GCOC is 

histologically characterized by small clusters or 

large masses of keratin-rich ghost cells. These ghost 

cells are anucleate cells with homogeneous, pale 

eosinophilic cytoplasm. They contain spherical 

masses of keratin that preserve the outline of the cell 

and correspond to the former site of the nucleus [9]. 

Ghost cells are not specific for GCOC. They can be 

observed in pilomatrixoma, craniopharyngioma, 

odontoma, and ameloblastic fibro-odontoma [10]. In 

immunohistochemistry, malignant cells, and cells 

phantoms express the epithelial markers, 

cytokeratin, and EMA. Positivity for NSE and the 

p53 protein was reported. They do not express 

CD34, ACE, vimentin and the S100 protein [10]. 

The treatment of COCF is not well codified. Wide 

Surgical resection is recommended. Adjuvant 

radiotherapy with or without chemotherapy is still 

controversial [11, 12]. The prognosis is 

unpredictable 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 and metastasis [13]. 

 

CONCLUSION 

 

Ghost cell odontogenic carcinoma is an extremely 

rare tumor. Its diagnosis is made by histological 

examination. More case reports are needed for 

further understanding and characterization of this 

tumor. 

 

No Competing Interest to Declare. 

 

REFERENCES 

 
1. Ikemura K, Horie A, Tashiro H Kunio, Masayuki 

Nandate (1985) Simultaneous occurrence of a 

calcifying odontogenic cyst and its malignant 

transformation. Cancer 56 (12): 2861–2864. 

2. Constantino Ledesma-Montes C., Gorlin RJ, Shear 

M, Torius FP, Mosqueda-Taylor A,  Altini, Krishnan 

Unni M, Paes de Almeida O, Carlos-Bregni R, 

Romero de León E, Phillips V, Delgado-Azañero W, 

Meneses-García A. Study on ghost cell odontogenic 

tumours: calcifying cystic odontogenic tumor, 

dentinogenic ghost cell tumour and ghost cell 

odontogenic carcinoma. J Oral Pathol Med 2008; 37: 

302-8. 

3. Ioana Ghita, Michael Y. Nagai, Joshua E. Lubek, 

Kristen M. Stashek, John R. Basile, Jeffery B. Price, 

John C. Papadimitriou, Donita Dyalram, & Rania H. 

Younis, Ghost Cell Odontogenic Carcinoma Arising 

in a Previous Calcifying Odontogenic Cyst Head and 

Neck Pathology 2022; 16 (3): 828-835. doi: 

10.1007/s12105-022-01445-6 

4. Adel K, John K, Jennifer R, Takashi, Pieter J. WHO 

classification of head and neck tumors, Ed 4, Lyon 

(France): IARC; 2017. p. 211. 

5. Del Corso G, Tardío ML, Gissi DB, Marchetti C, 

Montebugnoli L, Tarsitano A (2015). Ki-67 and p53 

expression in ghost cell odontogenic carcinoma: a 

case report and literature review. Oral Maxillofac 

Surg. 19:85-9.  

6. Kim HJ, Choi SK, Lee CJ, Suh CH. Aggressive 

epithelial odontogenic ghost cell tumor in the 

mandible: CT and MR imaging findings. AJNR Am 

J Neuroradiol 2001; 22: 175-179 [PMID: 11158905 

DOI: 10.1002/0470846453.ch77] 

7. Cheng Y, Long X, Li X, Bian Z, Chen X, Yang X. 

Clinical and radiological features of odontogenic 

ghost cell carcinoma: review of the literature and 

report of four new cases. Dentomaxillofac Radiol 

2004; 33: 152-157 [doi: 10.1259/dmfr/67909783] 

8. Kim J, Lee EH, Yook JI, Han JY, Yoon JH, Ellis GL. 

Odontogenic ghost cell carcinoma: a case report with 

reference to the relation between apoptosis and ghost 

cells. Oral Surg Oral Med Oral Pathol Oral Radiol 

Endod 2000; 90: 630-635 [doi: 

10.1067/moe.2000.109016] 

9. Folpe AL, Tsue T, Rogerson L, Weymuller E, Oda D, 

True LD: Odontogenic ghost cell carcinoma: a case 

report with immunohistochemical and ultrastructural 

characterization. J Oral Pathol Med 1998; 27: 185-

189,  

10. Sun ZJ, Zhao YF, Zhang L, Li ZB, Chen XM, Zhang 

WF. Odontogenic ghost cell carcinoma in the 

maxilla: A case report and literature review. J Oral 

Maxillofac Surg 2007; 65: 1820–4. 

11. Kamijo R, Miyaoka K, Tachikawa T, Nagumo M. 

Odontogenic ghost cell carcinoma: Report of a case. 

J Oral Maxillofac Surg 1999; 57:1266–70. 

12. Castle JT, Arendt DM. Aggressive (malignant) 

epithelial odontogenic ghost cell tumor. Ann Diagn 

Pathol 1999; 3: 243–8. 

13. T. Arashiyama, Y, Kodama, T. Kobayashi, H. 

Hoshina, R. Takagi, T. Hayashi, Jun Cheng & T. 

Saku (2012). Ghost cell odontogenic carcinoma 

arising inthe background of a benign calcifying cystic 

odontogenic tumor of the mandible. Oral Surg Oral 

Med Oral Pathol Oral Radiol. 114: e35-40. 


