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Case Report

Calcifying odontogenic cyst of the maxilla — Case report and literature
review
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ABSTRACT:
Developmental cysts of dental origin are pathological fluid-filled cavities that may or may not present with an epithelial
encasing. Unless secondarily infected, they present no evidence of pus formation or collection. Calcifying epithelial
odontogenic cyst (CEOC), now formally revised by the World Health Organisation (WHO) as calcifying odontogenic cyst
(COC), has complex histopathological features with diverse morphology that behaves aggressively like a tumor. Being racial
and gender-neutral, it is rarely encountered, with peak incidence being in the second or third decade of life. CEOC can be
seen as a radiolucent lesion with well-defined or poorly-defined edges and may be associated with unerupted teeth.
Calcification is crucial to CEOC radiography interpretation. CEOC is characterised by a fibrous odontogenic epithelial wall
and lining, with basal cells (cuboidal or columnar)reminiscent of ameloblasts. Conservative surgical enucleation is the
preferred treatment for CEOC; however, recurrence is not uncommon. This article presents a case of a 34-year-old North
Indian male patient who reported the lesion in the maxillary anterior region in relation to the right incisors and premolar
teeth. The condition was resolved by surgical extirpation, and the patient was put on a standard follow-up procedure for five
years.
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INTRODUCTION without neoplastic characteristics or behaviour.*® The

The calcifying epithelial odontogenic cyst (CEOC)
[synonym: dentinogenic ghost cell tumour, calcifying
odontogenic cyst/tumour (ghost cell)], first reported in
1962 (Gorlin cyst),! is a contentious lesion arising
from odontogenic epithelium with both cystic and
solid neoplastic features. The diverse range of clinical
behaviors and histological characteristics of benign
cysts of odontogenic origin has resulted in many
nomenclatures and classification schemes. It wasn't
until 1932 that CEOC made its literary debut in
Germany.? Originally identified as a nonneoplastic
cystic lesion in 1971, it was reclassified as an
odontogenic tumour in 2005 by the World Health
Organization (WHO).2 ® In year 2017, a new term
calcifying odontogenic cyst (COC) was implemented
by World Health Organization (WHO) replacing
previous designation and exclusively referring the
lesion as a benign cystic type of odontogenic tumor,

nature of the ghost cell lesions remains a topic of
debate. Despite the lesion representing approximately
only two percent of all odontogenic jaw pathologies
and its rare occurrence,® CEOC is recognized as
individual pathology whose differentiation from
similar pathology is must. It is a slow-growing cystic
lesion that affects the mandible and maxilla equally,
and it is painless from a clinical standpoint. It
typically develops intra-osseously and affects the
front of the jaws. With a mean age of 30.3 years and
no preference for gender, the peak occurrence
happens in the second and third decades of life.”The
radiographic appearance of CEOC is generally seen as
a radiolucent lesion with well-defined or poorly
defined edges and may be associated with unerupted
teeth.? Calcification is a crucial radiographic
characteristic for CEOC interpretation, observed in
almost half of reported cases.’Fibrous odontogenic
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epithelium including ameloblast-like columnar or
cuboidal basal cells is the hallmark of CEOC on
microscopy. Ghost cells, which are frequently
calcified, are seen in the cystic lining, and cells that
resemble a stellar reticulum cover the basal cell layer.
It is also possible to see melanin deposits in the
epithelial lining.’® In cases of CEOC, conservative
surgical enucleation is the treatment of choice. When
cystic linings undergo malignant degenerations,
recurrences are possible, though rare.® We present a
clinical case report of an adult male patient with a
unique and rare but classical calcification within the
cyst.

CLINICAL CASE PRESENTATION

A 34-year-old male patient presented to the outpatient
department of Oral Medicine and Diagnosis at one of
the Dental College in North India, complaining of
swelling and discomfort around his upper right front
tooth, which he had been experiencing for the last two
months. Associated with the chief complaint was the
patient's concern about its steady increase in size from
an original lesser bulge to its current expanded stage.
The personal history of the patient did not reveal any
finding that could be significantly associated with the
condition. A three-year past history of trauma in the
same region was the only important association.
Medical, drug, and dental histories were all within the
normal limits of acceptance, with the patient
following a regular habit of daily toothbrush and tooth
paste use. The extraoral examination demonstrated a
slight right-sided asymmetrical face, which was
obscured to some extent by the patient’s appearance,
which included a beard and moustache (Figure 1 A,
B). The obliteration of the nasolabial groove on the
affected side was visible more towards its approach to
the external nostrils (Figure 1 A). Physical and
biological extraoral parameters were within typical
limits that included the condition of the
temporomandibular joint and the border movements
of the mandible. The right nostril and alae of the nose
were slightly elevated when compared to the left side
(Figure 1 A). Intraoral examination disclosed a
solitary wide enlargement in the labial vestibule (right
side) extending from tooth number 11 to 14 and
covering a length of approximately 2 centimeters in
length (Figure 1 C). Vertically, the enlargement
stretched from vestibular depth to the mucogingival
junction (Figure 1 D). The anatomical extension of the
swelling started on the labial frenum, which extended
to the distal extension of the maxillary right sided first
premolar (Figure 1 C). Ipsilateral anterior teeth
seemed to have undergone major shifting in the form
of mesial and distal rotations with change in axial
inclination (Figure 1 C). The swelling when palpated
was hard in consistency, non-tender, and did not yield
to pressure. Intraorally, the mucosa over the swelling
was smooth with a reddish pink hue, easily
differentiated from the adjacent paler mucosa. There
was no response in the form of sensitivity of lesion-

associated teeth on percussion, although the teeth
seemed to have drifted. Radiographic investigations
included conventional and a cone beam computed
tomographic investigation (CBCT), which revealed
the location on the right maxilla with a well-defined,
non-corticated lesion (Figure 2 A, B, C).
Radiographic dimensions disclosed the lesion to be
13.45 mm by 16.37 mm by 25.20 mm at the medial,
anterior-posterior, and superior inferior sides,
respectively. The overall lesion presented a very well-
defined radiolucent mass that had a conglomerate
radiopaque mass within its confines (Figure 2 A, C).
The perforation of the labial cortical plate was evident
on the CBCT (Figure 2 A, C). Owerall, the
radiographic picture mimicked that of an infected
dentigerous cyst with either a mesiodens or odontoma,
which was clearly differentiated through history.
Because of the expanding direction of the cyst in the
anterior direction, there was no evidence of root
resorption at the apices or the axial surfaces. Fine
needle aspiration yielded approximately 2 milliliters
of straw-colored fluid, confirming the cystic lesion.
Other differential diagnoses considered were
ameloblastoma (unicystic), ameloblastic fibroma,
odontome, lateral periodontal cyst, mucocutaneous
keratoacanthoma, space infection, bony exostoses,
odontogenic tumour (adenomatoid), and CEOC.1-1°

The patient was informed and educated about the
condition and various other possibilities associated
with it. The patient was informed that surgical
enucleation of the cyst could be considered as a
treatment option pending histological confirmation.
After obtaining written informed consent, the patient
was taken to the oral surgery department to have
surgical enucleation done. Following the post-
pandemic infection control guidelines and strict
aseptic precautions,'®” the surgery was performed by
giving a crevicular incision under local anesthesia in
the maxillary right anterior region. The lesion was
exposed and enucleated by careful dissection.
Haematoxylin and eosin staining revealed fibrous
connective tissue reinforcing the cystic epithelial
lining, which was revealed by histological
investigation of the cyst lining (Figure 2D). Isolated
patches of reverse-polarity cells that looked like
ameloblast-like cells and tall columnar cells arranged
in a palisading pattern were present in the basal cell
layer of the odontogenic epithelium. In the layer
above the epithelium, there were cells that looked like
stellate reticulum and ghost cells, as well as various
quantities of eosinophilic structures. A fibrous
connective tissue stroma, hyalinized beneath the
epithelium and containing several bundles of collagen
fibers, lay atop a thin layer of odontogenic epithelial
islands (Figure 2D). Areas of an eosinophilic and
basophilic material that were also seen suggested
dysplastic dentin (dentinoid). The connective tissue
capsules also showed a mild lymphocytic infiltrate,
along with a small number of bony trabeculae.
Features were suggestive of a calcifying epithelial

31

Journal of Advanced Medical and Dental Sciences Research |Vol. 13| Issue 7| July 2025



Fatima Y et al.

odontogenic cyst with an odontome. Patient was
instructed regarding wound care and advised to use a
post-surgical mouthwash to help keeping the oral

for periodic follow-up. The long-term follow-up was
scheduled for a minimum period of 5 years, during
which the patient had to report every six months, at

which time a radiographic verification would be
conducted for recurrence of the lesion.

cavity bacteria free.®The patient experienced
uneventful postoperative healing and received advice

\\1

" u
Figure 1: (A) Frontal view of the patient showing right side facial asymmetry with obliteration of nasio
labial sulcus and shift in the inter alae axis (B) Lateral view showing normal facial profile with swelling
on right side obliterating demarcation landmarks (C) Intra oral view showing bright red lesion in the
labial vestibule extending from distal of maxillary right central incisor to the maxillary first premolar
region (D) Intra oral view showing the growth upto the junction between attached gingiva and vestibular
mucosa.

ghted within the
window with a radiopaque conglomerate mass towards the periphery of the lesion (B) Transverse view
showing the relation of the mass with the lesion and the adjacent structures (C) CBCT showing the
resorption of the bone surrounding the adjacent teeth (D) Histopathological photograph showing relevant
features
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DISCUSSION

The formal classification of CEOC, now better
represented as COC, is based on two hypothetical
theories: monistic and dualistic. The “monistic”
theory considers CEOCs to be neoplastic, even though
most lesions seem benign and cystic. The “dualistic”
theory suggests that the lesion exists in two different
forms—a cystic and neoplastic form. Even though
most academics today suggest the dualistic
hypothesis, the World Health Organisation (1992)
favoured the monistic theory and viewed CEOC as an
odontogenic tumor.* For avoiding confusion, we
address the condition in this paper as CEOC. The
rarity of such cases being reported (CEOC represents
about 1% of jaw cysts), makes this clinical report
unique. It has been described to occur in children
also,'® with greater incidence being reported in the
second decade,® and a bimodal distribution of the
second peak of incidence in later decades of life [6th
and 7th]. We report a case in the third decade of life
of an Indian male, which is in agreement with its
negligible gender or racial predilection. The lesion in
our case was located in the anterior maxillary region,
which further substantiates its general specific
predilection for the anterior jaw region between the
incisor and canine region in either the maxilla or
mandible.?*?? The lesion we report is an intraosseous
lesion and should be considered as a central variant,
although both variants are possible with such a
condition. Although CEOC has a tendency to cross
the midline,?® our patient did not have such a clinical
feature. Peripheral lesions, either in the maxilla or
mandible, eventually involve periodontal structures
mostly anterior to the molar region. Central lesions
present as asymptomatic bony swelling with
expansion in either the labial or lingual
direction.*There have also been reports of perforation
of the overlying compact bone, extending into soft
tissues.?! The cystic lining, when in contact with the
apices or axial surfaces of the adjacent teeth, can
cause a shift in their axial inclination, as seen in this
case. The patient claimed that his teeth had shifted
from their previous positions before the swelling,
which was also one of his major concerns. One of the
anterior teeth that was rotated was not related to the
condition, as the patient reported it to be there before
noticing the swelling. Researchers have reported root
resorption at the apices when the cyst's fluid content
exerts substantial pressure.?02

One-third to half of the cases that have been reported
show up on x-rays as multilocular or unilocular
radiolucency’s with calcifications of different
densities. This is because they start in the jaws, which
is where teeth are located.®%2! Although radiolucent
lesions can be uneven and have poorly defined
boundaries, they often have a regular outline. About
one-third of these cases involve an impacted tooth,?
which was not seen in this case. Increased
mineralization on microscopy has also been reported,
which may not be clearly evident on radiographs,®

which was also observed in this case. However, a
central radiopaque mass was clearly visible on the
radiographic images. The histopathological features
observed in this case follow the classical description
of such a lesion as defined by WHO classification
(1992).2° We observed various cell types (ameloblast,
ghost, and stellate reticulum) along with fibers of
collagen and hyalinization. The central conglomerate
radiopaque mass observed on the radiographs is due
to the result of the epithelial lining of CEOC being
able to induce the formation of dental tissues. Ghost
cells also have a liking for calcification and may, in
addition, represent abnormal Kkeratinization. This
formation of osteoid/dentinoid associated with ghost
cells is characteristic of CEOC, although it was earlier
termed an inflammatory response,! which later was
found out to be granulation tissue that gets calcified
after laying down of juxta epithelial osteoid.?® Ghost
cells may result from coagulative necrosis, dystrophic
calcification, or aberrant keratinization of the
odontogenic epithelium. CEOCs are not the only
lesions with ghost cells, since they can also be found
in other odontogenic tumours (craniopharyngiomas,
ameloblastomas,).?”? These lesions can also develop
several forms of dystrophic calcification.?:2#2°Ghost
cells in CEOCs exhibit unique immunological
localization of proteins associated with enamel, small
tonofilaments, and dense bundles of fibers. There is
no identification of the endoplasmic reticulum,
mitochondria, Golgi apparatus, or ribosomes, but the
cell membranes remain intact with junctional
complexes. 2430 Immunohistochemical profiles of
these cysts have shown cytokeratin profile, B-cell
lymphoma 2 (bcl-2) protein family, and Mel-CAM
(CD146 or MUC18) expression, suggesting potential
involvement in CEOC development.3*The slow and
non-aggressive behavior of the lesion does not
warrant unnecessary excision of adjacent normal
tissue. Surgical cyst enucleation is more likely the
primary mode of treatment. From clinical diagnostic
point of view, digital radiography especially with the
use of artificial intelligence has made it possible to
identify these lesions clearly, especially if any
calcifications are present.32%*  Adjustments of
brightness and contrast with automatic options
provides clinicians with a much clearer radiographic
picture to arrive to a diagnosis, or conduct further
investigations.

CONCLUSION

While CEOC’s are encountered rarely in clinical
practice, they are, however, a major concern for
patients due to their apprehensions of being a tumour.
They are significant to be considered for a differential
diagnosis of an intraosseous swelling in the
maxillofacial region. Clinical, radiographic, and
histopathological ~ investigations are  extremely
compulsory for ruling out malignancies. Patient
assurance and education are synergistic to surgical
correction through enucleation. Future recurrences are
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prevented by careful histopathological evaluation and
clinical follow-up.
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