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Ameloblastomatous calcifying ghost cell odontogenictumor: A case report
Monal Bhaurao Yuwanati, Jagdish Vishnu Tupkari, Shubhangi Mhaske,Avadhoot Avadhani, Pradnya Joshi

ABSTRACT
Introduction: Calcifying ghost cell odontogenictumor (CGCOT) is an uncommon developmentalodontogenic cyst first described by Gorlin et al.in 1962; represent a heterogeneous group oflesions that exhibit a variety of clinicopathologicand behavioral features. Case Report: A 63yearold female reported with a painless swelling inmandible for three months. After detailedclinical and histopathological examination, itwas diagnosed as ameloblastomatous CGCOT(Type III) and operated. Conclusion: CGCOT(Type III) is considered to be rare and accountsfor only 1% of jaw cysts reported. CGCOT hasbeen classified under two basic groups namely,cystic and neoplastic. Because of its diverse

histopathology, there has always been confusionabout its nature as a cyst, neoplasm orhamartoma and its behavior. A very few cases ofameloblastomatous CGCOT (Type III) have beenreported in literature. The proper surgicalprocedure is to be followed to minimizechances of recurrence.
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INTRODUCTION
The odontogenic cysts are group of lesions frequentlyobserved in the head and neck regions. The odontogenicepithelium is involved in the formation of cysts inmajority of the cases. A calcifying odontogenic cyst(COC) occurs occasionally in the oral region [1]. It wasfirst described by Gorlin et al. and now included in thegroup of odontogenic tumors in a World HealthOrganization (WHO) international classificationproposed in 1992, in which there is odontogenicepithelium with odontogenic ectomesenchyme with orwithout dental hard tissue formation. It is well knownthat this lesion often occurs in association withodontogenic tumors e.g., odontoma ameloblastoma andadenomatoid odontogenic tumor and all recent
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histopathological classifications of COCs advocatecategorizing the variants associated with these tumors.Calcifying odontogenic cyst may clinically be diagnosedas calcifying epithelial odontogenic tumor, adenomatoidodontogenic tumor, unicystic ameloblastoma,ameloblastic fibroodontoma, odontoma, dentigerouscyst or other odontogenic cysts. In a Recent WHOclassification [2, 3], the term COC has been replaced bycalcifying ghost cell odontogenic tumor (CGCOT). Theassociation of ameloblastoma with this lesion isimportant as it will affect the clinical and treatmentoutcome. The CGCOT has been classified under two basicgroups namely, cystic and neoplastic as per dualisticconcept. According to Hong et al. [4], there is anameloblastomatous variant of COC which ischaracterized by a unicystic structure. The epitheliallining shows unifocal or multifocal intraluminalproliferative activity that resembles ameloblastoma.Although it also contains isolated or clustered ghost cellsand calcifications. Since it is associated withameloblastomatous proliferation, there is a confusionregarding the nature, behavior as well as prognosis ofthis rare entity. The purpose of this paper is to describe acase of ameloblastomatous COC/CGCOC and to presenta review of cases found in literature.

CASE REPORT
A 63yearold female patient (Indian) was referredto the Department of Oral and Maxillofacial Pathology,Government Dental College and Hospital, Mumbai,Complaining of an asymptomatic swelling in the rightanterior region of mandible that was present sinceapproximately three months. The clinical examinationrevealed a painless, nontender swelling over the rightparasymphysis region of mandible along with slightfacial asymmetry. The mucosa overlying the lesion wasnormal with expansion of both the cortical plates andshowed obliteration of the labial vestibule (Figure 1).The Panoramic radiograph revealed a welldefinedmultilocular radiolucency from the lower left sidecentral incisor to the right first molar (Figure 2).Calcifications was not clearly evident on radiograph. Onaspiration a blood tinged fluid was seen. The clinicaldiagnosis of an odontogenic cyst was made and anincisional biopsy was obtained from the rightparasymphysial area to establish a definitive diagnosis.The differential clinical diagnosis included muticysticameloblastoma and odontogenic keratocyst.Microscopic examination revealed a cystic lesionlined by odontogenic epithelium with eosinophilic ghostcells (Figure 3) and calcification within the ghost cells.The stroma of the cyst also demonstrated ameloblasticislands, (Figure 4), sheets of eosinophilic ghost cellswith areas of calcification (Figure 5). Ahistopathological diagnosis of ameloblastomatous COC/CGCOT (Type III) was made. The patient was surgicallyoperated for the lesion and healing was uneventful. Tenmonths of follow up showed no recurrence.

Figure 1: Lingual cortical Plate expansion.

Figure 2: A welldefined multilocular radiolucency from theleft side central incisor to the right first molar of Mandible(Panoramic Radiograph).

DISCUSSION
Calcifying odontogenic cysts though rare, are notuncommon in the jaw bones, due to the embryonicodontogenic epithelium or its remnants. Theodontogenic cysts are either of developmental or
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inflammatory origin. The COC is an uncommon wellcircumscribed, either solid or cystic lesion derived fromodontogenic epithelium that resembles follicularameloblastoma but contains ghost cells and sphericalcalcification. Since the first description by Gorlin et al.,sporadic cases of COCs have been reported in literature.From the time when it was first described inliterature, it has become clear that COC has a number ofvariants, including features of a benign odontogenictumor. The histologic variation of COC has led todifferent terminologies such as epithelial odontogenicghost cell tumor, calcifying ghost cell odontogenictumor, dentinogenic ghost cell tumor and odontogenicghost cell tumor.The combined microscopic features of COC andameloblastoma, merging from one to the other had been

reported in the past. Hong et al. [4] described cases ofameloblastoma occurring in neoplastic variant of COCand suggested the two variety of COC associated withameloblastoma—ameloblastomatous cystic andneoplastic variant with ameloblastoma. According toHong et al, the cysts can occur as four variants:1. Nonproliferative COC: characterized by a simpleunicystic structure2. Proliferative COC: characterized by a cysticstructure with multiple daughter cysts, extensive ghostcell formations, and marked tendency for calcification3. Ameloblastomatous COC: characterized byameloblastomalike, cystlining epithelium with ghostcells and calcifications4. COC associated with odontomeThe calcifying ghost cell odontogenic cyst (CGCOC)is of central and peripheral variety. The central CGCOC(intraosseous) presents as an asymptomatic hardswelling of the jaw that produces expansion thanerosion of bone and pain in case of secondary infection[5]. Intraosseous variety of ameloblastomatous COC hasbeen reported [6]. The lesion usually presents as apainless, unilateral swelling in the premolar—molarregion with a well circumscribed mixed radiographicappearance. However, the present case radiographicallyshowed a well circumscribed radiolucency extendingcontralaterally up to the mesial of left lateral incisor.Histopathological findings described in previousreported case of ameloblastomatous COC were evidentin present case. It was characterized by a unicysticstructure in which the lining epithelium showedintraluminal proliferative activity that resemblesameloblastoma and also contains isolated or clusteredghost cells and calcification. It can be differentiatedfrom ameloblastoma ex COC which shows Vickers andGorlin criteria [7] and lacks ghost cells andcalcifications.

Figure 3: Lesion tissue showing odontogenic epitheliumcontaining eosinophilic ghost cells (Hematoxylin and eosinstain, original magnification X 100).

Figure 4: High power photomicrograph demonstratingameloblastic islands. (Hematoxylin and eosin stain, originalmagnification X 400).

Figure 5: Ghost cell with Calcification (Hematoxylin and eosinstain, original magnification X 400).
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Table 1: Ameloblastomatous COC/CGCOT (Type III) in Reported literature.

ameloblastoma, its behavior and prognosis will besimilar to an ameloblastoma, not that to COC. Yoshidaet al. [10] based on their immunohistochemical studysuggested that COCs with various histological featureshave neoplastic potential and may not be separateentities within the same histological spectrum. Unlikemost of the earlier reported cases the present case didnot show any evidence of recurrence after theconservative treatment and follow up of 10 months.Till date, only 27 cases including the present case arereported (Table 1). The most common clinical symptomwas painless swelling unless secondarily infected. Theameloblastomatous COC was more commonly showedequal distribution in jaws as well as in genderpredilections. It was reported in age range 11–58 years.Premolar—first molar region was most common site ofoccurrence. There was no deviation inameloblastomatous COC in age, gender, site distributionwhen it was compared with all reported cases of COC inliterature irrespective of type of COC. No recurrence wasnoticed in all ameloblastomatous COC cases which wassuggestive of nonneoplastic nature of COC, hence, theycan be treated in conservative way. Unfortunately, themural development of ameloblastoma or

The peculiar features of CGCOC is the presence ofghost cells. These ghost cells are mostly found withinthe epithelium but they can also be seen in theconnective tissue. These ghost cells are reported to be atype of aberrant keratinization. Takata et al. [8]reported that the ghost cells in calcifying odontogeniccysts, as opposed to ghost cells in dermal calcifyingepitheliomas, contain enamelrelated proteins in theircytoplasm accumulated during the process ofpathological transformation and should not beconsidered as metaplastic. It was suggested that thesecells undergo abnormal terminal differentiation as anapoptotic process [9]. The mechanism for this abnormalterminal differentiation is still not known. Thesimilarity of the immunostaining patterns of cystic andsolid calcifying odontogenic cysts supports the view thatthese lesions are two morphologic variants of the sameentity.Irregular calcified bodies of varying size and opacitymay be seen in the radiolucent area and in some casesthe calcification may be substantial and occupy thegreater part of the lesion but in this case calcificationwas not seen radiographically. Several authors havesuggested that, if COC is associated with an

Abbreviations: NA Not available
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ameloblastomatous changes in COC is of unknownclinical significance at this time because of the limitednumber of cases and limited followup information.

CONCLUSION
Ameloblastomatous COC/CGCOT (Type III) showsvarying degree of presentation which can be mistaken ofany other odontogenic lesion. This review provides someinsight to the findings from literature and improves theunderstanding of this rare entity. Moreover, the presentcase provides further evidence of a nonaggressivebehavior of this lesion.
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