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INTRODUCTION

The so-called odontogenic keratocyst (OKC) has been 
recognized as a separate entity of benign cystic lesions of 
the jaws for decades. This entity was also referred to as 
cholesteatoma, epidermoid cyst, sebaceous cyst, or primordial 
cyst of the jaw. In 1971, the World Health Organization 
simplified the classification of jaw cysts and made the terms 
“primordial cyst” and “keratocyst” synonymous.[1] This lesion 
has been in controversy because of its aggressive nature and 
finally in 2005 in the revised World Health Organization 
classification, the OKC was recognized as a benign 
odontogenic tumors and the new terminology is “keratocystic 
odontogenic tumor” (KCOT).[2]

Hard tissue deposits, namely dystrophic calcifications, 
cartilage, dentinoid are uncommon in the connective tissue 
wall of the primary KCOT.[3] Brown reported a prevalence 
16.9% of dystrophic calcifications in primary OKC and 33.3% 
in syndromic OKC (multiple jaw cysts).[4] Exceedingly rare 
are the findings of chondroid and dentinoid metaplasia in the 
wall of KCOT.

Here we report a case of KCOT with calcifications, in 
the maxillary-posterior region with a review of different 
calcifications seen in KCOT and insight into probable 
pathogenesis of these calcifications.

CASE REPORT

A 23-year-old female presented with a chief complaint of 
swelling from last 5 years and pain since 4 days. The present 
history included swelling associated with pain which was 
throbbing, intermittent in nature, radiating to the ear and 
head region, aggravated on pressing over the region. Extraoral 
examination revealed tenderness on palpation over the left 
zygoma region. Intraoral examination showed swelling in 
relation to upper left first molar extending posteriorly. The 
swelling was soft in consistency and was obliterating the 
vestibule [Figure 1].

Panaromic images showed, well-defined oval-mixed 
radiolucent lesion with thick sclerotic border present in the left 
maxillary third molar region at the apicodistal aspect of upper 
left second molar circumscribing the horizontally impacted 
third molar extending superiorly and medially [Figure 2]. 
Aspiration yielded thick blood tinged yellowish material. 
The cyst was enucleated under general anesthesia and the 
specimen was submitted to Department of Oral Pathology for 
histopathologic examination with a provisional diagnosis of 
dentigerous cyst.

Microscopic examination of aspirate which was yellowish 
white in color, thick in consistency, and blood tinged was 
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suggestive of infected cyst [Figure 3]. Histopathological 
examination revealed cystic lumen lined by corrugated 
parakeratinized stratified squamous epithelium which was 
10-12 layers thick; basal cells were hyperchromatic and 
polarized [Figure 4a]. Epithelium was found to be separated 
from the connective tissue at places and the capsule 
comprised of dense parallel bundles of collagen and was 
infiltrated by acute and chronic inflammatory cells at places. 
Connective tissue capsule revealed numerous calcifications 
[Figure 4b]. Calcifications were eosinophillic with few 
basophillic calcospherulites [Figures 4c and 4d]. These masses 
stained positive for collagen (Masson’s trichrome and Van 
Gieson) [Figures 5a-d] but were negative for amyloid (congo 
red) and keratin (Mallory’s stain) and showed weakly positive 
PAS. The overall microscopic features were suggestive of 
kerocystic odontogenic tumor with calcifications.

DISCUSSION

Review of the English language literature disclosed 
that hard tissue formation within the wall of the KCOT 

is an uncommon finding and that it usually takes the 
form of dystrophic calcifications, cartilaginous tissue, 
or dentinoid. The most common calcification in solitary 
KCOT is dystrophic calcifications, reported to be 4.5-
16.8%.[5,6,3] These are usually caused by degeneration and 
degeneration can be the result of necrobiosis or a foreign-
body reaction. Additionally, injured tissue of any kind is 
predisposed to dystrophic calcification. High incidence 
of crystalline calcium phosphates, hydroxyapatite, and 
whitlockite, and inorganic phosphates were found in the 
aspirated fluid of the KCOT. This may be responsible 
for the higher frequency calcium deposits in the walls of 
these lesions. The presence of chondromatous tissues in 
the adjoining connective tissue of KCOT was reported in 
only eight cases. They were in the form of well-developed 
cartilage, chondroid, cartilaginous metaplasia.[7-10] There 
are several possible explanations for the presence of 
cartilage in the cyst wall which included the presence of 
a chondroma; persistence and displacement of vestigial 
remains of cartilage; a possible metaplastic change of the 
fibrous connective tissue in response to chronic irritation; 
a possible induction of the cyst wall by the epithelial 
lining; and/or trapped glycosaminoglycans.

Figure 1: Swelling 2 × 2 cm in size, obliterating the vestibule in relation 
to upper left-posterior region extending posteriorly

Figure 2: Panaromic radiograph reveals well-defined oval unilocular 
radiolucent lesion with haziness (arrows) at the apicodistal aspect of 
27 circumscribing the horizontally impacted 28

Figure 3: (a) Photograph of thick blood tinged yellowish aspirate from the cystic cavity, (b) photomicrograph of smear showing fibrinopurulent 
background with acute and chronic inflammatory cells
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Exceedingly rare is the presence of dentinoid which can occur 
as irregular eosinophilic masses with tubule formation or 
calcospherite-like mineralization. The possible pathogenesis 
could be the inductive changes which mesenchymal cells, 
can undergo, leading to calcium deposits. Bone sialoprotein 
(BSP) is synthesized and secreted by bone, dentine and 
cementum-forming cells and has been implicated in de 
novo bone formation and mineralization.[11] Metaplasia 
can be regarded as another probable explanation for the 
presence of these calcifications. Having considered the 
previous reports, the histological findings of the present 
lesion resembled strongly the case reported by Ng and 
Siar[3] who reported dentinoid calcification in the form of 
calcospherite-like mineralization which was Van Gieson 
and Masson trichome positive and negative for congo red. 
Gardener and Sapp[12] in their ultrastructural study of the 
calcifications reported diffuse calcifications which form 
in the collagenous matrix to be dentinoid. Kawakami 
et al.[13] reported that the calcified deposits formed in the site 
of fibrinoid degeneration were located partly on collagen 
fibers, but mainly on cell debris in foci of degeneration; 
therefore dystrophic calcifications are usually devoid of 
collagen or constitutes of only wispy collagen. So Van 
Gieson and Masson trichrome stains would be negative 
or slightly positive in cases of dystrophic calcifications. 
Therefore, these collagen-positive, amyloid-negative 
irregular eosinophilic masses noted in the connective 
tissue wall of the KCOT of this case may be identified as 
dysplastic dentin. As the calcified masses in the current case 
were associated with odontogenic epithelium islands, we 
believed that they probably arose by inductive changes. The 
globular appearance of this calcification may be caused due 
to incomplete fusion of calcospherites during the process of 
mineralization.

A case of OKC with dentinoid calcification in the form of 
calcospherites is presented, and the literature for different 
calcifications occurring in KCOT is reviewed. Whether hard 
tissues in these lesions should be regarded as a metaplastic 
process, or represent a true inductive effect is still to be 
clarified.
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Figure 4: (a) KCOT with typical parakeratinized stratified squamous 
epithelial lining with corrugated surface (H and E, x20), (b) photomicrograph 
showing an irregular eosinophillic mass and calcospherulite type 
of mineralization in the connective tissue capsule (H and E, x20), 
(c) calcification in association with the daughter cyst (H and E, x20), 
(d) calcospherulite – type of mineralization at higher magnification (H 
and E, original magnification ×40)
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Figure 5: (a-b) Photomicrograph presenting the calcifications 
(arrowheads) in the connective tissue capsule (Van Gieson, ×10, 
×40), (c-d) photomicrograph revealing the calcifications (arrows) in 
the connective tissue capsule seen adjacent to the daughter cyst 
epithelium (Masson’s trichome, ×20, ×40)
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