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ABSTRACT

Aim: The aim of the present article is to report a case of
keratocystic odontogenic tumour of collateral variant and
to discuss its salient features.

Summary: Odontogenic keratocyst (OKC), now officially
known as the keratocystic odontogenic tumour (KCOT) is
a noninflammatory developmental odontogenic cystic
tumor with pathognomonic histopathological features.
Here, we report a case of a 44 year old female patient with
KCOT of collateral variant which can be radiologically
misdiagnosed as lateral periodontal or gingival cyst
because of its anatomical location.  In light of the
reclassification, it is appropriate to  discuss the salient
features of this entity. Periodic and thorough examination
of the patient is always mandatory because of high
recurrence rate and occasional association with jaw cyst-
basal cell nevus-bifid rib syndrome (Gorlin-Goltz
Syndrome).
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INTRODUCTION

First described by Philipsen in 1956,1 the odontogenic
keratocyst (OKC) is now designated by the World Health
Organization (WHO) as a keratocystic odontogenic tumour
(KCOT) that is defined as “a benign uni- or multicystic,
intraosseous tumour of odontogenic origin, with a
characteristic lining of parakeratinized stratified squamous

epithelium and potential for aggressive, infiltrative
behaviour.”1 WHO recommends the term keratocystic
odontogenic tumour, as it better reflects its neoplastic nature.
KCOT is a developmental odontocystic lesion with very well
defined histological features,1,2 and the one which represents
itself as a distinctive entity amongst other odontogenic cystic
pathologies because of its exceedingly high recurrence rate,1-

7 as well as its occasional association with the jaw cyst-basal
cell nevus-bifid rib syndrome (Gorlin-Goltz syndrome).8-12

Main in 1970 described, collateral variant of KOC as the one
which present adjacent to the roots of the teeth usually in the
mandibular premolar  region and radiologically
indistinguishable from the lateral periodontal cyst and gingival
cyst.13  Here, we report a case of KCOT with collateral variant
which has been reported by few Indian studies.

CASE REPORT

A 44 year old female patient reported with a non-tender, diffuse
intraoral swelling in the buccal vestibule of right mandibular
second premolar (45) and first molar (46) region for last 3
months. Her medical history was non-contributory. There was
no history of local trauma. Vitality test of the teeth 45 and 46
revealed them to be vital. Intraoral periapical (IOPA)
radiograph showed well defined dome shaped unilocular
radiolucency between 45 and 46 regions with corticated border
(Fig. 1). There was root displacement seen with 45, indicative
of enlarging cystic lesion. The crest of alveolar bone was
intact in 44, 45 and 46 region.

Aspiration yielded straw colored fluid which was analyzed
for soluble protein content.  Soluble protein content was found
to be 2.2 g/ 100 ml (method by Lowry).14 Straw colored cystic
fluid and total soluble protein content less than 4g/100 ml are
typical for KCOT as previously reported.15-17 Thus, from
clinical, radiographic and aspiration examination the
provisional diagnosis of KCOT of collateral variant was made
based on its anatomical position.13 Chest radiograph was taken
to rule out any syndromic involvement. After obtaining
informed consent from the patient, surgical enucleation was
carried out, and Carnoy’s solution was applied using cotton
rolls for a period of five minutes followed by closure of surgical
site. The tissue was sent for histological examination. The
patient was recalled after 7 days for suture removal. Thereafter,
active follow-up after every three months for clinical and
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radiographic evaluation of surgical wound healing and
development of any recurrence of new lesion was advised.
This lesion is known to develop at multiple sites, and may be
one of the manifestations of broader spectrum of the
syndrome.

Histopathological examination of hematoxylin and eosin (H
& E) stained slide revealed cystic lumen lined by uniformly
thick stratified squamous epithelium, and corrugated
parakeratin surface with the prominent palisaded basal layer
(Fig. 2). The connective tissue presented with the daughter

cyst and was devoid of inflammatory cells (Fig. 3). Hence, the
final diagnosis of KCOT of collateral variant was made.

Figure 1: IOPA showing unilocular cystic radiolucency between
45, 46.

Figure 2: H & E stained section shows cystic lumen lined by
stratified squamous epithelium with corrugated parakeratin
surface at 10x magnification.

Figure 3: H & E stained section shows daughter cyst in the
connective tissue wall of the cyst at 4x magnification.

DISCUSSION

Keratocystic odontogenic tumours (KCOT) occur most
commonly in the mandible, especially in the posterior body
and ramus regions, followed by posterior maxillary region
and then mandibular anterior and maxillary cuspid region,1-3

and almost always found within bone, although a small number
of cases of peripheral KCOT have been reported.18-23  Based
on the anatomical locations of these lesions in the jaw bones,
Main in 1970, has proposed 4 varieties for this entity namely:
(1) Envelopmental, which embraces adjacent unerupted tooth;
(2) Replacemental, which is present in place of normal tooth;
(3) Extraneaus, which is present in the ascending ramus away
from the tooth; and (4) Collateral variant, which represent its
location adjacent to  the roots of the teeth.13 KCOTs have a
high recurrence rate, reportedly between 25% and 60%.24 When
associated with the Gorlin-Goltz syndrome, the recurrence
rate is about 82%.25 In addition to multiple KCOTs, Gorlin-
Goltz syndrome is also characterized by nevoid basal cell
carcinomas, bifid ribs, calcification of the falx cerebri, frontal
bossing, multiple epidermoid cysts and medulloblastoma.8-13

In such cases, alongwith the thorough oral and IOPAR
examination, patient chest X-ray can aid in revealing bifid rib.
Latest imaging technique like CBCT can accurately detect
the craniofacial abnormality.

Different types of cysts exhibit keratinization of lining
epithelium such as dentigerous cyst, sometimes primordial
cyst and on rare occasion apical periodontal cyst.2,3,5 This
feature may also be exhibited by non-odontogenic cysts like
fissural cysts and dermoid-epidermoid cysts. KCOT are
characterized by a parakeratinized surface that is typically
corrugated, remarkably uniform in the thickness of epithelium,
usually ranging from 6-10 cells thick, and a prominent palisaded
polarized basal cells that often described as having a picket
fence or tombstone appearance.1 Inflammatory cells may be
evident in the connective tissue if the cyst is infected and
may also contain cholesterol crystals.2,3
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KCOT with parakeratinized lining has higher chances of
recurrence than that of orthokeratinized variant.26 Brannon27

proposed three mechanisms for high recurrence rate of KOCT
that include; incomplete removal of the cystic lining, growth
of a new KCOT from satellite cysts (or odontogenic rests left
behind after surgery), and the development of a new KCOT
in an adjacent area that is interpreted as a recurrence.

The case described here, may radiographically mimic other
cystic lesions, common in this region like lateral periodontal
cyst and gingival cyst.28 However, the epithelial lining of lateral
periodontal cyst is non-keratinized,2  and that of gingival cyst
may or may not be keratinized. 29 In addtition,
pathognonomonic histological features of KCOT aid in the
diagnosis. Here, proper aspiration study and histological
examination ruled out the other conditions, and helped to
ascertain the disease condition.

Surgical enucleation with the application of Carnoy’s solution
was done in this case with intent of reducing chances of
recurrence. Enucleation plus Carnoy’s solution, with or
without peripheral ostectomy, results in a significantly lower
rate of recurrence than enucleation alone.1 Dammer et al.30

suggest that “small keratocysts near the alveolar process
should be treated by simple excision, but large keratocysts
near the base of the skull which have invaded soft tissue
should be treated by radical excision.” Other treatment
modality, like the use of cryotherapy with enucleation, appears
to have no significant effect on the recurrence rate compared
with enucleation alone.30 Therefore, to minimize invasiveness
and recurrence, the most effective treatment option appears
to be enucleation of the KCOT and subsequent application
of Carnoy’s solution.1,31 Carnoy’s solution provides the
chemical cauterization of bony cavity. 31 Lasers or
electrosurgery may also provide some additional benefit in
excision of larger lesions.30

Thus, it can be concluded that the presentation of KCOT at
less common site such as in our case, and WHO’s re-
classification of this lesion from cyst to tumour, although,
underscores its aggressive nature, but should motivate
clinicians to manage the disease in a correspondingly
aggressive manner. Resection of the jaw results in the lowest
recurrence rate. However, considering the radical nature of
the procedure, unless resection is necessary, it is acceptable
to use enucleation in combination with Carnoy’s solution or
marsupialization followed by consequent enucleation. Also
early diagnosis of the lesion may help to identify the bigger
spectrum of the pathology as in Gorlin-Goltz syndrome.
Continued re-evaluation of such cystic radiolucency is
recommended to ascertain the exact nature and recurrence of
lesion. Because of its locally aggressive nature, high rate of
recurrence and known association with the syndrome, regular
follow up is always recommended.
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