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Abstract

Objective: The aim of the study was to review all cases of keratocystic odontogenic tumours
(KCOTs) seen over a 37-year pericd ( 1972-2008) at the Departments of Oral Pathology & Oral
Biology and Oral & Maxilliotas ¢ the Lagos University Teaching Hospital with a
view to highlighting the ape sox ¢ l=sion, radiological and histological features of
thelesion.
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Methodl: Clinical ani:
seen during the pe-:
lesion, radiograpni

.+ =1l cases of histologically diagnosed KCOTs
.2¢i based on the following: age, sex, site of
.: time of hospital presentation, radiographic

features and his!oio oo =

Result: Fifty-four msss .o o flo ey s lom
(27.8%) in femalz-. ' 2
Forty-six (85.2%) tus

o of which 39 (72.2%) were in males and 15
= ¢4 cccurrence was in the 4™ decade of life (31.5%).
=d in the mandible and only eight (14.8%) were located in
the maxilla witham itic of 5.8: 1. The most common site of involvement was
the 1* and 2™ molar region {42.5%) of both jaws. Multilocular radiolucency was the most
common radiographic appearance while parakeratinised form of epithelial lining was the most
common histologic form. Ameloblastoma (19 cases), followed by dentigerous cyst (13 cases)
were the most commeon clinical diagnosis made for the KCOTs. There was no cyst associated
with Gorlin - Gortz syndrome (GGS).

Concluslon: KCOTs commonly occur in the 4™ decade of life and in the mandible. The most
common jaw location of KCOTs is the 17 and 2™ molar region with male preponderance. No
case of GGS was recorded in our study; therefore the association of KCOTs with GGS is an
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infrequent finding in this environment.
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Introduction

Odontogenic keratocyst (OKC) which was first described by
Philipsen in 1956 and is one of the most aggressive cysts
of the oral cavity. It was subsequently renamed keratocystic
odontogenic tumour (KCOT) by the WHO in 2005 and

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 behavior®. Due to its
unspecific clinical and radiographic features, KCOT may be
easily misdiagnosed as ordinary cyst or ameloblastoma.
Radiographically, KCOT generally presents as a well-
defined radiolucent lesion with smooth and corticated
margins®®. It may present as either a multilocular or
unilocular radiolucent lesion®®. Large unilocular KCOTs
may be clinically and radiologically indistinguishable from
Cystic ameloblastomas®®, while smaller unilocular KCOTs
may be peripherally located and therefore misdiagnosed as
periapical cysts®*'", In addition, in 25 - 40% of KCOTs,
frf;ﬁ;e ::Soan un-erupted tooth involved with the lesion”".
uld lead to a radiological misdiagnosis of

dentigerous cyst®"**'. A diagnosis solely based on clinical
information anéd radiological presentation could therefore
pose a difficult challenge for surgeons and could resultin
under-diagnosis and in-appropriate treatment which
would cause un-necessary recurrences of the tumour
Histologic examinations of biopsied tumours are therefore
pertinent for accurate diagnosis and appropriate patient
management.

Although KCOT has been shown to more commonly
involve the mandible®”'*'*'® there are still some
inconsistencies in its predominant precise location .To
the best of our knowledge there has been no study
conducted to determine the most predominant precise |a:-'
location of KCOT in Nigerians. In ﬁdd"'(:he'
clinicopathologic analysis of the tumour is sparse o
literature, especially from Nigeria or Africa. Ts'seen
The aim of the study was to review all cases of KCOTs .
over a 37-year period (1972-2008) at the Depamr;l?;}aciai
Oral pathology and Oral Biology and Oral and Ma.xl] with
Surgery of the Lagos University Teaching H°5p't? lesion:
view to highlighting the age, sex location ©
radiological and histological features.
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Materlals and Method

Lagos University Teaching Hospita
and eosin (H&E) stained glass sliq
retrieved and re-evaluated tq i i i
tumours that strictly complieq w;:t?\ntl;:ren;ais?tlc‘?lin?s? s
described by Pindborg and Hangen™ for KgEZ](CDTeamres
included in the study. These Were subsequently ar?al;vzeerg
for age, sex, site of lesion, i i
information regarding clinical dia;‘:mcg;gri?\zliisiei‘tur.es'
features. For the assessment of the hist’olo ical fo iy
multiple celloidinized Paraffin sections of ea%h lesagatures.
obtained and stained with H&_E stain to assess the fonr;::iere
parameters: epithelial tumouyr B

A lining type, presence of
daugrer cysts and presence of epithelial rests within the

L(LUTH). Haematoxylin
€ cases were

cyst. The following criteria Previously used by Ali and
Baug nan® were used to determine the precise jaw
locatt 1 of KCOTinthe present series: ]
1.Ar  riorlocation of tumour (AL): From the mid line of the
]a\.(\:r t- hedistal surface of the lateralincisor

2 Ca:

e l:.)ca‘tion of tumour (CL): From the distal surface of

thela. ~ralincisor to the mesial surface of the 1™ premolar.

3. Premolar location of tumour (PL): From the mesial surface
ofthe 1" premolar to the distal surface of the 2™ premolar.

4. 1stand 2™ molarlocation of tumour (ML): From the distal
surface of 2™ premolar to the distal surface of 2™ molar.
5.Ramus and 3" molar location of tumour (RML): From the
distal surface of 2™ molar to the distal surface of 3 molar
including the ramus.

6. Tuberosity and 3" molar location of tumour (TML): From
the distal surface of 2™ molar to the distal surface of 3"
molarincluding the tuberosity.

Recurrent cases, cases with inadequate history and cases
with non-classical histologic features of KCOT described by
Pindborg and Hansen"? were excluded from the study.
KCOTs with either parakeratinization or orthokeratinization
within its epithelium were labelled parakeratinized and
orthokeratinzed respectively.

Data analysis

Data was analysed using the SPSS for Windows (version
12.0; SPSS Inc, Chicago, IL) statistical software package;

and presented in descriptive and tabular forms.

Result

Fifty-four cases of histologically diagnosed KCOTs were
included in the analysis. The tumour occurred in patients
aged 5-45 years with amean age of 25.1 £10.0 yearsand a
peak incidence in the 4" decade. A total of 39 KCOTs
(72.2%) occurred in males while 15 (27.8%) cases occurred
in females with amale-to-femaleratioof 2. 6: 1. (Figure 1).
There were 46 (85.2%) cases in the mandible and 8 (14.8%)
cases in the maxilla with a mandibular: maxillary ratio of 5.
8: 1 (Figure2). A total of 19( 35.2%) cases of KCOTs,
occurred in the 1*and 2™ mandibular molar regjdon, while a
total of 4 cases (7.4%) occurred in the 1* and 2™ maxillary
molar region. No tumour was observed in the maxillary
canine region (Figure 2).

* Frequency distripy
tion of clinical
made by clinicj diagnosis

lans
Clinical
Mandib|

di e Maxill

agnosis N(%) N(%) * :’(:;
Ameloblastoma 19(35.2) 0 19(35.2)
KC
. OT 9(16.7) 1(1.9 10(18.5)

entigerous cyst 11(20.4) 2(3.7) 13(24.1)
Nasopalatine cyst 0 1(1.9) 1(1.9)
Periapical cyst 2(3.7) 3(5.6) 5(9.3)
Odontogenicmyxoma 2(3.7) 0 2(3.7)
Periodontal cyst 2(3.7) 1(1.9) 3(5.6)
Giant-cell granuloma | (1.9) 0 1(1.9)
Total 46(85.2)  8(14.8) 54(100.0)

Table 2: Radiographic presentations of KCOT in relation
to type of cystic epithelium

Cystic Multilocular Unilocular  Total
epithelium N(%) N(%) N(%)
Orthokeratotic 7(13.0) 6(11.1) 13(24.1)
Parakeratotic 24(44.4) 17(31.5) 41(75.9)
Total 31(57.4) 23(42.6) 54(100.0)
Table 3: Site distribution of KCOT in relation to
radiographic presentation
X-ray Mandible Maxilla  Total
presentation N(%) N(%) N(%)
Multilocular 29(53.7) 2(3.7) 31(57.4)
Unilocular 17(31.5) 6(11.1)  23(42.6)
Total 46(85.2) 8(14.8) 54(100.0)

Observation from records showed that the most frequent

clinical diagnosis(which was made prior to histological

examination and diagnosis), recorded for the mandibular

located tumours was ameloblastoma (19 cases/35.2%) .

followed by dentigerous cyst (13cases /24.1%) whereas

initial clinical diagnosis of KCOT was made only in

10(18.5%) mandibular cases. The most frequent clinical

diagnosis recorded the for maxillary lesions was periapical

cyst (3cases/5.6%) while initial clinical diagnosis of KCOT

wasrecorded onlyin 1(1.9%) case (Table 1).

A total of 41 (75.9%) cases of KCOTs were lined with

parakeratinzed epithelium (Table 2). Microcysts were
observed in 15(27.8%) cases of KCOTs while epithelial
islands were observed in 14(25.9%) cases. Figure 3 showsa
photomicrograph of a typlcal KCOT (parakeratotic type).
Histologically, the lining epithelium which comprised of a
palisaded and polarized basal layer of cells, generally had a
uniform thickness and was devoid of rete pegs (Figure 3).
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diagnoses were ameloblastoma and dentigerous cysts for
mandibular KCOTs and periapical cysts for maxillary KCOTs.
KCOTs can easily be mistaken for other benign odontogenic
tumours/cysts or inflammatory lesions of the jaws" ** "™ |
addition KCOTs have been observed as small unilocular
radiolucencles adjacent to endodontically treated or non-
vital teeth™ ™"

In the past. the tumour was regarded as a cystic lesion
(odontogenic keratocyst)” 1t is presently considered a
benign cystic neoplasm, ™ that  has a potential for
aggressive and infiltrative behaviour, and a development
characteristic that s related to the mutation of a suppressor
tumour gene PTCH, found in sporadic and in associated
basal cell nevus syndrome keratocysts. *

KCOTs have a tendency to recur. Average recurrent rate of
between 30 05 percent has been reported in the sclentific
The factors that contribute to high recurrence
rate are misdiagnosis and improper management, presence
of sidual epithelial islands and microcysts in the cystic

liter iture

W " Although recurrent cases were excluded from this
ste v it bs still observed that a quarter of the KCOTs
ol ously had residual epithelial slands and microcysts
W n the cystic wall. The mode of expansion of KCOTs
dit s from other inflammatory cysts. lts growth rate is
AR ressive Decause of ity high cellular activity and rapid
profderative rate when compared to other inflammatory
Cysls High levels of aCid phosphates and oxidative

nzymes have been observed in KCOTs ™' The presence
! high levels of acid phosphatase and oxidative enzymes
hin a lesion indicates high metabolic and lysosomal
tivities. This invartably results in increased cell activity
and rapid proliteration ™™
In the present study. the most common histological vartant
Was parakeratinized epithelium. According to the new
classification | the microscopic criterion for KCOT clearly
indicates that the spectrum of this tumour consists only of
a characteristic lining consisting of
parakeratinized stratified squamous epithelium
Odontogenic keratocyst (OKC) previously included both
parakeratinized and orthokeratinized variant. Designation
of an OKC is currently reserved for cystic jaw lesions that are
lined solely by orthokeratinizing epithelium. and they do
not form a part of the range of KCOT 7 In accordance with
the current World Health Organization classification ™, the
designation of KCOT and OKC are not synonymous. These
two entities not only have different microscopic features
but also distinct pathobiology: KCOT (previously
parakeratinized variant of OKC) shows locally aggressive
behavior and a high recurrence rate. whereas
orthokeratinized odontogenic cyst (previously
orthokeratinized variant of OKC) has a significantly lower
recurrence rate .
Multilocular radiolucency was the most common
radiographic feature in the present series, although a
substantial number (23(42.6%) of cases of unilocular
radiolucent lesions were observed. KCOTs typically present
as  multilocular radiolucent lesions “". This may be
responsible for the most common clinical dlagnosis
(ameioblastoma) made by clinicians prior to histological
examination. Occasionally, a KCOT may envelope an
erupted tooth and be indistinguishable radiolographically
from a dentigerous cyst or may present as a radiolucent

lesion of the jaws ",

jaw  lesions with
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Gorlin-Gortz syndrome s heritable
dominant trait; and key features inclu
basal cell naevus syndrome and Intracmnlal/skeletal

anomalies . None of the cases |
- a n this stud
assoclated with the syndrome. ol

45 an  autosomal
de multiple KCOTs,

Concluslon

KCOTs commonly occur in the 4" decade of life and in the
mandible. The most common jaw location of KCOT is the 1*
and 2™ molar region with male preponderance. KCOT
present both as multilocular and unilocular radiolucent
lesions of the jaws. No case of GGS was recorded in this
study: therefore the association of KCOTs with GGS is an
infrequent finding in this environment.
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