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SUMMARY

Introduction Keratocystic odontogenic tumours raise particular interest, because of their high recur-
rence rate and association with nevoid basal cell carcinoma syndrome.

Objective To analyze the clinical and histopathological features of all cases diagnosed as keratocystic
odontogenic tumour in a Brazilian population.

Methods A total of 64 keratocystic odontogenic tumours, arising in forty-six patients, were evaluated
using the following parameters: association with nevoid basal cell carcinoma syndrome, gender, age at
first diagnosis, race, anatomical location, symptoms, radiographic features, history of recurrence, asso-
ciation with teeth, and treatment.

Results Keratocystic odontogenic tumours were more frequent among women than men (1:0.84). The
mean patient age was 31.5 years (SD: £16.6). Ten tumours (16.4%) involved the maxilla and 51 (83.6%)
the mandible. Swelling (n=12; 46.1%), followed by pain and swelling (n=4; 15.3%), were most common
clinical manifestations. A unilocular radiotransparency with well-defined margins was the main radio-
graphic finding (n=29; 87.8%). A significant association was observed between the multilocular radio-
graphic pattern and recurrence (p<0.05, Fisher’s Test). Sixty-one (95.3%) tumours were treated by surgi-
cal enucleation followed by bone curettage, and the recurrence rate was 13% (n=6). This study showed
that the keratocystic odontogenic tumours relapsed within a mean period of 25-36 months.
Conclusion Despite the results of this study being similar to previous reports found in the literature,

it provides an important insight about keratocystic odontogenic tumours in a Brazilian population.
Keywords: epidemiology; odontogenic tumours; Brazilian population

INTRODUCTION

Keratocystic odontogenic tumours (KOTs) are
benign cystic epithelial neoplasms that affect the
jaw bones [1] and arise from the dental lamina
[1, 2] or its remnants and extensions of basal
cells from the overlying oral epithelium [3].
Since their first description in 1956 by Philipsen
[4] KOTs have raised particular interest because
of their locally aggressive behaviour, high recur-
rence rate, specific histopathological character-
istics, and tendency towards development of
multiple lesions, especially when associated with
nevoid basal cell carcinoma syndrome (NBCCS)
[4, 5]. This syndrome is a dominant autosomal
disease with complete penetrance and variable
expression, which is characterized by abnormal
skeletal development, ectopic calcifications and
multiple KOTs, as well as a predisposition to the
development of basal cell carcinomas [6].
KOTs usually affect the mandible. Radio-
graphically, these lesions present as uniloc-
ular or multilocular radiolucent areas with
uniform sclerotic borders associated or not
with unerupted teeth [7, 8]. Histopathologi-
cally, these tumours are characterized by an

atrophic, parakeratinized stratified squamous
epithelium exhibiting palisade-like basal cells
[1]. Epithelial detachment from the cystic wall
is observed in some cases [8, 9].

OBJECTIVE

Little is known about the epidemiological profile
of KOTs in Brazil, especially those reported
in the English literature [10]. Therefore, the
aim of the present study was to investigate a
Brazilian population with KOTs, diagnosed
between 2002 and 2008. The following aspects
were emphasized: gender, age at first diagno-
sis, race, anatomical location, symptoms, radio-
graphic features, history of recurrence, asso-
ciation with teeth and NBCCS, histology and
types of treatment.

METHODS

This study was approved by the Ethics Commit-
tee on Human Research of the Gon¢alo Moniz
Research Center (FIOCRUZ, Bahia). A survey
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KOT cases was performed at a surgical pathology service,
in the city of Salvador, Bahia.

Forty-six patients, registered between 2002 and 2008,
were identified in the archives of this laboratory, and a
total of 64 lesions of KOTs were diagnosed and included
in this study. All tumours were reassessed histomorpho-
logically by an experienced oral pathologist (J.N.S) using
the 2005 World Health Organization criteria [1]. Clinico-
pathological data, such as gender, age at first diagnosis,
race, anatomical location, symptoms, radiographic features,
history of recurrence, association with teeth and NBCCs
and types of treatment, were retrieved from the biopsy
charts and/or patient records. Only KOTs that involved
the same anatomical location were included as recurrent
according to Stoelinga [3].

The differences were tested using statistically Fisher’s
X’ test, as the data showed no normal distribution. The
level of significance was set at 5%. All statistical calcula-
tions were performed with the Bioestat 5.0 program (Socie-
dade Civil Mamiraua, MCT-CNPq, Conservation Interna-
tional, Brasil, 2003).

RESULTS

The sample comprised 46 patients with a histopatholog-
ical diagnosis of KOT between 2002 and 2008. Six (13%)
of these patients had a diagnosis of NBCCS and presented
multiple lesions. The clinicopathological features are
summarized in Table 1.

Twenty-five (54.3%) patients were females and 21
(45.6%) were males at a proportion of 1:0.84. Patients’ age
at first diagnosis ranged from 6 to 73 years, with a mean
of 31.5 years (SD +16.6). However, considering the distri-
bution according to decades, most patients were between
21 and 30 years old (n=14, 30.5%). With respect to race,
14 (40%) patients were of mixed origin, 13 (37.4%) were
African Brazilians and 8 (22.85%) were Caucasians.

In 20 (43.5%) patients, KOTs were discovered upon
routine radiographic examination. However, 26 (56.5%)
patients reported some symptoms. They were repre-
sented by swelling (n=12, 46.1%), but four (15.3%) patients
reported swelling followed by pain (Table 2).

In the present series, most patients (n=39; 84.8%) had
only one KOT and five (10.8%) presented multiple lesions.
In the latter group, all patients had the diagnosis of NBCCS.

Among the studied KOTs, 10 (16.4%) involved the
maxilla and 51 (83.6%) the mandible, with the region
of the corpus and ramus being most frequently affected
(n=27; 44.3%)

Radiographic findings were evaluated in 33 patients.
Twenty-nine (87.8%) of these patients appeared as uniloc-
ular radiotransparency with well-defined margins and four
(12.1%) presented a multilocular aspect. A significant asso-
ciation was observed between a multilocular radiographic
pattern and recurrence (p<0.05, Fisher’s test). The tumours
were associated with unerupted teeth in 10 (30.3%) patients
and displaced teeth in eight (24.2%) (Figure 1).

Histologically, all KOTs showed a thin cystic wall exhib-
iting the epithelial lining of uniform thickness, as well as

Figure 1. Radiographic features of keratocystic odontogenic tumours in panoramic radiographs. A - Large multilocular radiolucency involving
symphysis and parasympbhysis bilaterally, and causing resorption and displacement of roots or teeth. B - Large multilocular radiolucency extending
from the body until the coronoid process of right mandible; the lesion is associated with unerupted tooth. C - Unilocular radiolucent lesion close to
the right unerupted third molar. D - Multiple unilocular radiolucent lesions located in the mandible of the patient with NBCCS.

doi: 10.2298/SARH1106291A
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Table 1. Clinical and epidemiological aspects of keratocystic odontogenic tumours (KOTs) in a Brazilian population

Patient (yAegfs) Gender | Symptoms Location
1 60 Male Swelling Corpus and ramus
2 - Female | Absent Corpus and ramus
3 24 Male Absent Corpus and ramus
4 46 Female |Absent Posterior maxilla
5 23 Male Pain, swelling, exudation Corpus and ramus in both
6 24 Female |Absent -
7 13 Female |Absent Posterior maxilla
8 16 Male Absent -
9 43 Female |Absent Corpus and ramus
10 15 Female | Pain and exudation Anterior maxilla
11 61 Male Pain and swelling Corpus and ramus
12 - - Swelling Ramus
13 - Male Absent Corpus and ramus
14 22 Female |Absent -
15 30 Female |Swelling Symphysis/parasymphisis
16 44 Male Exudation Corpus and ramus
17 60 Female |Swelling Corpus and ramus
18 19 Female | Absent Posterior maxilla
19 32 Female | Absent Corpus and ramus in both
20 55 Female | Pain and swelling Corpus; corpus and ramus; ramus; ramus
21 24 Male Swelling, exudation, fistula | Symphysis/parasymphisis
2 19 Female | Absent ?i)ént:tp:gélfé?taég?éwspahr:ﬂsr;arrlr?uh: and left posterior maxilla;
23 10 Female |Swelling Corpus
24 16 Male Swelling Ramus
25 37 Female |Swelling Posterior maxilla
26 24 Female | Absent g)ér:tgl;})ésri%gim;ymphisis; right and left corpus and ramus;
27 32 Male Pain and swelling Ramus; anterior and posterior maxilla
28 12 Female |Swelling Ramus
29 22 Male Absent Corpus and ramus in both
30 21 Male Absent Ramus
31 - Female |Pain Corpus and ramus
32 41 Female |Absent Corpus
33 n Male Swelling Symphysis/parasymphisis
34 46 Male Absent Corpus and ramus
35 31 Male Pain and exudation Corpus
36 27 Male Exudation Corpus and ramus
37 23 Female | Paresthesia Corpus
38 31 Female | Absent Ramus
39 58 Male Swelling Corpus and ramus in both
40 24 Male Absent Corpus and ramus
41 22 Female | Pain and swelling Corpus and ramus in both
42 17 Male Pain Symphisis/parasymphisis
43 47 Male Absent Corpus
44 59 Female |Exudation Corpus
45 73 Female |Swelling Corpus
46 6 Female |Swelling Corpus; symphisis/parasymphisis

parakeratinized and corrugated surface. Other features
were also found, including satellite cysts, epithelial islands,
subepithelial splits, and significant chronic inflammation
which was seen in 26 (56.52 %) cases. We also observed
hyperplastic epithelium, due to inflammation, in 15
(32.6%), as well as the Roushton body in only one case
(Figure 2). Ameloblastoma, dysplasia, and carcinoma were
not found.

Sixty-one (95.3%) tumours were treated by surgical
enucleation followed by bone curettage, and three (6.5%)
tumours were treated only by enucleation. Follow-up infor-
mation was available for 30 patients and ranged from 12

to 48 months. Six (13.05%) patients of the present series
had recurrent KOTs, with these tumours relapsing within
a mean period of 25-36 months in most cases (n=4).

DISCUSSION

According to retrospective epidemiological studies, KOTs
account for 7.2% to 21.5% of all odontogenic jaw cysts
[11-17]. Table 2 compares the epidemiological profile of
our series with those reported by other investigators over
the last 10 years.

www.srp-arh.rs
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In the present study, KOTs showed a discrete predom-  male predominance of these tumours [4, 5, 18, 19], other
inance for females, with a female/male proportion of demonstrated a female predominance [7, 10] or even no
1:0.84. Although most studies have reported a discrete  gender preference [8, 9]. With respect to age distribution,

Table 2. Clinical and epidemiological data of cases of keratocystic odontogenic tumours published over the last 10 years compared to present study

No. of Gender Mag Radiographic ASSOwciitaI'1tion Patients with

Author [reference] Year patiénts (Male:Female) age | Anatomical site fea%urz unerupted Recurrence NBCCS
(b7, tooth

Stoelinga [3] 2001 80 1:1 - Angle and ramus Unilocular 52.4% 10.9 0
Myoung et al. [4] 2001 256 1.42:1 30.8 | Molar mandibular - - 58.3 4.29%
Habibi et al. [5] 2007 74 1.47:1 27.08 | Corpusand ramus - - 8.4 6.75%
Chirapathomsakul et al. [7] 2006 51 1:1.2 36.9 | Corpusandramus Unilocular 31.3% 22.6 -
Gonzalez-Alva et al. [9] 2008 183 1.05:1 32.8 | Corpusand ramus - - 13.1 6.01%
Maurette et al. [10] 2004 28 - - Angle and ramus - 46.4% 14.3 Not included
Bataineh and Al Qudah [18] 1998 31 1.8:1 34 Angle and ramus Multilocular - 0 -
Morgan et al. [19] 2005 40 1.7:1 40.7 | Corpus and ramus - - 22.5 -
Lam and Chan [20] 2000 69 1.4:1 23 Posterior mandible - - 24 4.34%
Oda etal. [21] 2000 393 3:2 - Corpus - - - 4.32%
Zhao et al.[22] 2002 484 1.93:1 31.2 | Ramusandangle Unilocular 35.3% 15.2 Notincluded
Madras and Lapointe [24] 2008 21 - - Corpus and ramus - - 29 -
Chow [25] 1998 70 1.68:1 32.8 | Posterior mandible - 52.8% 20 1.42%
Yagyuu et al. [26] 2008 74 1.96:1 411 | Corpus Unilocular 27.1% 14.3 Not included
Pogrel and Jordan [29] 2004 10 1.5:1 - - - - - 0%
Present study 201 46 0.84:1 31.5 | Corpusandramus Unilocular 30.3% 13 13%

NBCCS - nevoid basal cell carcinoma syndrome

Figure 2. Keratocystic odontogenic tumour. A - cystic wall covered by atrophic, stratified squamous epithelium (H/E, x40). B - cystic wall with sa-
tellite cyst (H/E, x40). C - parakeratinized and corrugated surface exhibiting palisade-like basal cells (H/E, X100). D - epithelial lining with palisade-
like basal cells and slight chronic inflammation (H/E, x200).

doi: 10.2298/SARH1106291A
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KOTs were more frequent among patients in the third
decade of life, with a mean age around 30 years. There-
fore, as observed in this series, KOTs are more common in
young adults [4, 9, 20, 21, 22]. However, only one case was
diagnosed in a paediatric patient group. [1, 4, 7,18]. It is
important to state that although the inclusion of syndromic
or non-syndromic patients with multiple KOTs may reduce
the age distribution when studying groups of patients [1],
in the present study the inclusion of five syndromic patients
with more than two lesions does not seem to have influ-
enced this distribution.

According to Oda et al. [21], Maurette et al. [10], Morgan
etal. [19], KOTs are more common in Caucasian individu-
als. This finding is in contrast to the present series in which
40% and 37.4% patients were of mixed origin and African
Brazilians, respectively. This result might be explained by
the racial profile of the population of the city of Salvador
(Bahia, Brazil), which is characterized by a predominance
of African Brazilians and miscegenation [23].

This study showed that 26 (56.5%) patients reported
some symptoms, especially swelling and pain, in agreement
with other investigators who reported that KOTs can be
symptomatic at the time of diagnosis and, when present,
these symptoms are most common [4, 5, 7].

In the present study, KOTs more frequently affected the
mandible (83.6%) than the maxilla (16.4%), with the body
and the ramus being the main anatomical sites involved.
Similar results have been reported in previous studies [7,
8, 20, 22, 24]. As observed in the present investigation,
other studies also demonstrated that the posterior region
of the mandible showed a high rate of recurrence [4, 7]. In
our series, KOTs were detected upon routine radiographic
examination in 20 (43.5%) patients. This result agrees with
Chow [25] who reported that this tumour may infiltrate
bone tissue in the anteroposterior direction without caus-
ing cortical bone expansion, thus being identified inciden-
tally during a routine radiographic examination.

A unilocular radiotransparency with well-defined
margins was the most frequent finding in the present series.
This presentation is the most characteristic of KOTs [7, 8,
21] and seems be indistinguishable from other odontogenic
lesions. A multilocular aspect of KOTs was found in only
four patients, with a significant association between this
radiographic feature and recurrence (p<0.05, Fisher’s test).
According to Stoelinga [3], the multilocular presentation
of KOTs impairs surgical treatment; this occurs due to the
difficult approach and, consequently, incomplete removal
of the whole tumour. KOTs were associated with unerupted
teeth in 30.3% patients and displaced teeth in 24.2%. Simi-
lar findings have been found in other countries like Singa-
pure [25], Japan [26] and China [22].

NBCCS presents a low prevalence and affects one in
56,000 live born individuals [9]. Recent genetic studies
have demonstrated that alterations in the Sonic Hedge-
hog signalling pathway are related to the phenotype of
these patients [6]. Multiple KOTs are frequent in patients
with the syndrome and are one of the main criteria for the
diagnosis of this disease [27]. Although some investiga-
tors [8, 19] excluded syndromic patients from their series

based on the assumption that the tumours present distinct
biological characteristics and a more aggressive biological
behaviour in these patients, in the present series six (13%)
patients were syndromic. This percentage is higher than that
reported by Chow [25] and Habibi et al. [5] who observed
rates of 1% and 6.75%, respectively. According to Shear [8],
the presence or absence of multiple KOTs might be associ-
ated with the variable expression of NBCCS. Thus, patients
with recurrent KOTs should be investigated regarding the
presence of the syndrome even in the absence of other clin-
ical features, especially conducting genetic studies.

Histologically, our cases fulfil the criteria adopted by
the World Health Organization. The lesions disclosed a
cystic wall with parakeratinized stratified squamous epithe-
lium and a well-defined basal layer [1, 20]. As observed in
the present series, epithelial islands, satellite cysts, hyaline
bodies, epithelial budding of basal layers and dystrophic
calcifications have been described by others [4, 5, 8].

Surgical enucleation followed by bone curettage was
the treatment of choice in the case of 61 tumours (95.3%),
with this protocol being adopted by the Surgery Service
where the patients were treated. According to Stoelinga 2]
and Maurette et al. [10], in addition to preserving impor-
tant anatomical structures, conservative protocols such
as marsupialization, enucleation and curettage reduce
morbidity and the need for bone reconstruction, favouring
faster social reintegration of the patient. Since most patients
of this series were young adults, the choice of this thera-
peutic modality seems to have been adequate. However, the
ideal treatment of KOT is still a matter of debate, because
of the high recurrence rate of this tumour [18]. As a conse-
quence, a wide variety of therapeutic modalities have been
proposed, including curettage, enucleation, enucleation
with Carnoy solution or liquid nitrogen, enucleation asso-
ciated with peripheral osteotomy, marsupialization/decom-
pression associated with secondary enucleation, and resec-
tion [7, 19, 24, 28, 29].

Six (13.05%) patients of this series presented recur-
rent KOTs. The wide variation in recurrence rates rang-
ing from 0 to 62% [25] has been attributed to different
periods of follow-up and to the diversity in the surgi-
cal techniques adopted [24]. It should be noted that the
lesions of five syndromic patients included in this series
were primary KOTs and therefore did not contribute to this
rate. In this study, KOTs relapsed within a mean period of
25-36 months. These results agree with Stoelinga [3] and
Maurette et al. [10] who reported that most recurrences
occur within a period of 5 years.

CONCLUSION

To the best of our knowledge, this is the second series
of KOTs described in the Brazilian population, and it is
consistent with previous reports. However, further retro-
spective data from other regions of our country should be
accumulated through more extensive investigations to add
new insights about keratocystic odontogenic tumours in
the Brazilian population.
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KepaToumncTMuHM O40HTOreHn TYMOP: UCKYCTBO U3 ceBepoucToUHor bpasuna

JleoHapgo Apayxo Meno', Knapuca Apayxo Cunsa 'ypren? Eayapao AHTOHMO [oHcanBec Pamoc?,
PeHata OnuBeunpa e Co3a?, KaponuHe bpanau Lnendep-Canec?, Pobepto Anmenaa ne Aseseno’,

»KaH HyHec goc CaHToc!

'JlabopaTopuja 3a opanHOXMpPYpLLKY natonorujy, Onesberbe 3a opasnHy natonorujy, CroMmatonoLwkm Gakynter,

CaBe3Hu yHuBep3utert, Cansapop, baxua, bpasun;

2JlabopaTopuja 3a naTonorujy n MonekynapHy uonorujy, ictpaxueauku LeHTap ,foHcano MoHus”,

®oHpaumja ,Ocsango Kpy3s”, Cansagop, baxua, bpasun;

3KnmHuKa 3a opanHy 1 makcunodaumjanty xupyprujy, Operberbe 3a opanHy 1 MakcunodauujanHy Xupyprujy,
Cromatonowwku dakyntet, CaBe3Hu yHuBep3uTteT, Cansagop, baxua, bpasun

KPATAK CAQPXA)J

YBop KepaToLnCTyHM OJOHTOreHN TYMOPU U3a31iBajy noce6-
HO MHTepecoBatbe 360r IXOBE BENVIKE yUYeCcTanoCTy 1 yapy»Ke-
HOCTM Ca CHAPOMOM KapLHOMa HeBouaHUX 6a3anHux henwja.
L paga Linmb paga je 6una aHanv3a KNMHAYKUX U XCTOMa-
TOMOLUKMX Of/INKa CBUX CJTyYajeBa ca AWjarHOCTUKOBAaHUM Kepa-
TOLMCTUYHUM OJOHTOFEHM TYMOPOM y nonynauuju bpasuna.
MeTope paga Koa ykynHo 64 6onecHKa aHany3mpaHu cy cre-
Aehv napameTpu: yAPYKEHOCT KePaTOLIMCTUYHX OAOHTOTeHIX
TyMopa ca CUHAPOMOM KapLiHOMa HEBOUAHYX 6a3anHux henu-
ja, mon v paca 6onecHnKa, CTapocT UCMUTaHKKa NPUINKOM NOo-
CTaBJbakba AnjarHose 060/bera, aHaTOMCKa JoKaLuja Tymopa,
cmnTomm 6onecTu, pagmorpadcka obenexja, Mctopuja pey-
AVIBa, YAPY>KEHOCT ca 3ybuma 1 eyerse.

PesyntaTtn KepaTouncTMyHy OJOHTOreHN TYMOPU Cy OTKPU-
BaHM yellhe Kof XeHa Hero Koa Mylukapaua (1:0,84). Mpoceu-
Ha cTapocT 6onecHrka 6vna je 31,5 roguHa (SD: +16,6). Jecet
Tymopa (16,4%) 3axBaTano je Mmakcuny, 4ok je 51 Tymop (83,6%)
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yTBpheH Ha maHanbynu. Egem (12 6onecHuKa; 46,1%) npaheH
6onoBrMa 1 eaeMom (YeTrpu 6onecHnka; 15,3%) 6uo je Hajue-
wha KnuHUYKa maHudecTauuja obomera. lobpo orpaHuye-
Ha YHWUIOKYapHa paguoTpaHCnapeHTHOCT 6una je rmaBHu pa-
JMONOLLKM Hanas3 (29 6onecHuka; 87,8%). MprmeheHa je 3Hauaj-
Ha yZpYy»KeHOCT MynTUIOoKyNnapHor paguorpadckor obpacua v
peungusa (p<0,05, Guwepos TecT). Kop 61 6onecHrKa (95,3%)
TYMOP je OACTPatbeH XUPYPLIKOM eHYK/eaLjoM Y3 KpeTaxy
KOCTM, [IOK je peLnanB 3abenexxeH Kog wect 6onecHnKa (13%).
McTpaXkunBame je NoKasano fa KOA KePaTOLUCTUYHNX OLOHTO-
reHVx TYMopa AoNasy A0 MNojaBe peLyarBa NpoceyHo y nepu-
opy of 25 po 36 meceuu.

3aKrbyyak YNpKoC TOMe LITO Cy pe3ynTaTi OBOT UCTPaXuBa-
tba C/IMYHU Hanasuma paHuje objaBIbeHNX CTyAuja, OHO Npy-
Ka 3HauajaH yBUf y KepaToLMCTNYHE OOHTOreHe TyMope Kog
CTaHoBHVKa bpa3una.

KrbyuyHe peun: envuaemnonoruja; ofoHTOreH! TyMopy; nomny-
nauwja bpasuna
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