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Introduction
Calcifying odontogenic cyst  (COC) is a 
rare, well‑circumscribed, solid, or cystic 
lesion of odontogenic epithelial origin 
containing “ghost cells and spherical 
calcifications.”[1] It represents a diverse 
group of lesions having both cystic and 
neoplastic variants. The neoplastic variant 
of COC with dentinoid formation was 
termed as dentinogenic ghost cell tumor 
(DGCT).[2] This rare neoplastic entity exists 
as both central and peripheral variants. 
The extraosseous type of DGCT is much 
rarer than the central variant presenting 
as painless swelling or nodule on the 
gingiva. The present case is being reported 
due to its innocuous clinical presentation 
with emphasis on the importance of 
histopathologic examination of gingival 
growths to avoid diagnostic pitfalls.

Case Report
Soft‑tissue excisional biopsy specimen was 
received in the Department of Oral and 
Maxillofacial Pathology in ESIC Dental 
College and Hospital, Rohini, Delhi. 
The lesional tissue was fragmented and 
brownish in color. The clinical description 
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was that of a swelling in the upper anterior 
gingiva in a 14‑year‑old female patient, 
which had been present for 4–5  years with 
a history of previous excision of the lesion 
from the same site 1 and a ½ years ago. The 
size of the present lesion as described was 
1  cm  ×  0.5  cm in the region of the right 
maxillary central incisor. While no clinical 
photograph was available to substantiate 
the clinical appearance of the lesion, the 
orthopantomography revealed no evidence 
of bone involvement [Figure 1]. Differential 
clinical diagnosis was given as fibroma or 
pyogenic granuloma.

Histopathologic Description: hematoxylin‑ 
and eosin‑stained sections showed 
superficial parakeratinized stratified 
squamous epithelium with elongated rete 
ridges. Underlying fibrocellular connective 
tissue showed areas of calcification 
which were trabecular as well as globular 
in appearance. Strands of proliferating 
ameloblastic odontogenic epithelium were 
seen with adjacent areas of eosinophilic 
dentinoid material. Eosinophilic amorphous 
globular ghost cells were noted in the 
received sections. Van Gieson special 
stain was undertaken to identify the 
ghost cells and dentinoid material in the 
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sections. Dentinoid areas were stained red and located in 
close approximation to the ameloblastomatous strands of 
odontogenic epithelium. Ghost cells took up yellow stains 
and were seen scattered throughout the sections [Figure 2]. 
Based on the histopathologic appearance, a diagnosis of 
peripheral DGCT was given.

Discussion
COC was first described by Gorlin, Pindborg, Clausen, and 
Vickers in 1962. When reporting this new entity, the cystic 
nature of the lesion was described along with its peculiar 
histological features and pathogenesis.[3] The definition 
given in 1971 by the WHO was, “A nonneoplastic cystic 
lesion in which the epithelial lining shows a well‑defined 
basal layer of columnar cells, an overlying layer that is 
often many cells thick and that may resemble stellate 
reticulum, and masses of  (ghost) epithelial cells that may 
be in the epithelial cyst lining or in the fibrous capsule. 
The  (ghost) epithelial cells may become calcified. 
Dysplastic dentin may be laid down next to the basal layer 
of the epithelium.”[3] The term “dentinogenic ghost cell 

tumor” was suggested because of the prominent formation 
of dentinoid in relation to the epithelial islands, along with 
ghost cells in varying numbers,[4] and was considered to 
arise from entrapped odontogenic epithelial remnants in 
the maxilla, mandible, or within the gingiva. According 
to the dualistic concept, COC has two variants cystic and 
neoplastic[5] termed “calcifying cystic odontogenic tumor” 
and “dentinogenic ghost cell tumor” (DGCT), respectively.[1] 
With only 2%–14% of COC being solid tumors,[2] DGCTs 
are less common than the cystic variant and may exist both 
intra‑  and extraosseously and are notable by the presence 
of ameloblastomatous odontogenic epithelium, ghost cells, 
and dentinoid material. By 2019, there were only 57 cases 
of DGCT published  (18 peripheral and 39 central).[3] A 
total of 99  cases of DGCT  (40 peripheral and 59 central) 
have been reported till date  [Table  1]. The peripheral 
variant is rare and usually occurs significantly later in life 
with a mean age of occurrence around 50  years  (oldest 
age reported‑92 years/female) with a slight predilection for 
males, anterior mandible,[6‑8] and gingival soft tissues of 
the canine premolar region.[9] Our case, however, was of a 
young female  (14 years) with an innocuous gingival lesion 
in relation to the maxillary right central incisor. Although 
PDGCT generally does not recur after excision,[6] the patient 
in our case gave a long‑standing history of 5  years with a 
history of recurrence after surgical removal 1 ½ years ago. 
Since the previous surgery was not done in our hospital, the 
question of incomplete excision with subsequent growth till 
the present size of 1  cm  ×  1  cm  ×  0.5  cm is a possibility. 
It is of clinical significance to note that this lesion may 
be confused with reactive or inflammatory lesions of the 
gingiva, such as peripheral giant cell granuloma, pyogenic 
granuloma, irritation fibroma, epulis, or parulis,[10] and 
histopathologic examination is of utmost importance in 
diagnosing the case as PDGCT and not sign it off as an 
inflammatory lesion of the gingiva. Radiographically mild 

Figure 2: Right‑to‑Left. Row 1: 1–3; Row 2: 4–6. (1) ×10 H and E‑stained section showing strands of ameloblastic cells with adjoining dentinoid material. 
(2) ×10 Van Gieson‑stained section shows red color stained dentinoid material and loosely arranged connective tissue. (3) ×10 H and E‑stained section 
showing odontogenic epithelium, dentinoid structure, and eosinophilic ghost cells. (4) ×40 Van Gieson‑stained section showing ghost cells in variable 
degrees of calcification. (5) ×4 Van Gieson‑stained section showing dentinoid material and ghost cells. (6) ×10 H and E‑stained section showing ghost cells

Figure 1: Orthopantomogram‑showing no bone involvement in the Maxillary 
anterior tooth region
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erosion or saucerization of the underlying cortical bone 
may be seen in 20% of cases,[11] although no such evidence 
of bone involvement was noted in our case [Figure 1]. The 
present case was also clinically diagnosed as pyogenic 
granuloma and the excised specimen was sent for routine 
histopathologic examination. The finding of ameloblastic 
strands along with masses of dentinoid material and the 
presence of ghost cells in various stages of calcification 
was confirmatory of PDGCT as the diagnosis. Van Gieson 
staining helped us to see the ghost cells as yellowish stained 
structures which are thought to be aberrant keratinization, 
whereas dentinoid material took up the red stain, thus 
confirming it as a connective tissue derivative.[9] The 
lesional ghost cells if in contact with the connective tissue 
could evoke a foreign‑body reaction with the formation of 
multinucleated foreign‑body type giant cells and may show 
calcifications ranging from fine basophilic granules to small 
spherical or globular bodies.[12] While peripheral DGCTs 
can be misdiagnosed as peripheral ameloblastomas,[13] 
they are positive for cytokeratin 19 and have a low Ki‑67 
index on immunohistochemical analysis.[14] The ghost cells 
themselves are cytokeratin AE1/AE3 positive, and the 
dentinoid material is positive for p53.[15]

Conclusion
The low number of cases published as peripheral DGCT 
makes case reports important in providing information 
that helps in their diagnoses and management. The 
present case was unique as it is among the 14  cases 
reported to fall under the age of 16  years and is 
among the 5  cases  (3  male and 2  female) to have been 
diagnosed as PDGCT with 3 involving anterior maxillary 
region; 1 in the ethmoid sinus and 1 in the anterior 
mandible.[13,16‑18] Another notable feature of most PDGCTs 
is their innocuously long evolution ranging from 3 months 
to several years. Fewer reported cases of peripheral DGCT 
may be attributed to the misdiagnosis of such cases as 
peripheral ameloblastomas.
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