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Abstract

The aim of this study was to systematically review scientific literature in orderto describe the characteristics and
prognosis of malignant entities developing from odontogenic cysts. A search in Pubmed (MEDLINE) and Cochra-
ne databases was conducted. The inclusion criteria were articles published in English related to the malignisation
of odontogenic cysts in humans. The exclusion criteria were articles that do not specify the type of odontogenic
cyst, malignisation of parakeratinised keratocysts, the presence of an ameloblastic carcinoma and metastasis from
distant primary tumours. The selected articles were classified according to Strength of Recommendation Taxonomy
criteria. Statistical analysis of the data was carried out using statistical package software SPSS version 22.0. From
the 1,237 articles initially obtained, the authors included 3 case series and 45 case reports in the end. Descriptive
analysis showed that men have a disposition for malignisation from odontogenic cysts and they frequently appear
at the posterior mandible, with pain and swelling being the most frequent signs and symptoms. Follicular cysts
were the entities that underwent the most malignant changes with well differentiated squamous cell carcinomas
being the most prevalent type of malignancy. The real prognosis of this malignancy is not known because of the
heterogeneity of available studies.
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Introduction

Odontogenic cysts are the most frequent lesions appea-
ring in the jaws. They are defined as cavities filled with
liquid, semiliquid or gaseous content with odontogenic
epithelial lining and connective tissue on the outside
(1). They originate from the epithelial component of the
odontogenic apparatus or its remnants that lie entrapped
within the bone or in the peripheral gingival tissues (2).
Although odontogenic cysts are benign lesions, carci-
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nomatous degeneration has been described in the lite-
rature with an incidence that ranges from 0.13% to 3%
(3-6). The different types of carcinomatous changes that
may develop from odontogenic cysts have been widely
grouped as subtypes of primary intraosseous carcino-
mas (PIOC), uncommon jaw malignancies derived from
odontogenic epithelial remnants (5,7). The most com-
mon symptoms in these malignant tumours are pain and
swelling, although in some cases the patient can be as-
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ymptomatic with the lesion being found through a routi-
ne dental panoramic radiography (8). Unfortunately, the
absence of symptoms leads to a delay in clinical diagno-
sis thereby hindering oral cancer prognosis (9). Although
malignisation does not frequently appear, clinicians must
know the main factors related to these lesions.

The aim of this study was to perform a systematic review
of the different malignant entities developing directly
from odontogenic cysts reported in scientific literature
and to describe their characteristics and prognosis. In or-
der to find the appropriate literature, the following PICO
question was formulated: “Among patients who have
suffered from a malignant change from a pre-existing
odontogenic cyst, what are the characteristics of the neo-
plasm and its prognosis?”’

Material and Methods

This study is a systematic review of the literature as a
whole with regard to the malignisation of odontogenic
cysts. This article follows the Preferred Reporting Items
for Systematic Reviews and MetaAnalyses (PRISMA)
declaration (10).

An electronic search in Pubmed (MEDLINE) and the
Cochrane Library was conducted between January 2015
and April 2015. The inclusion criteria were: a) articles
related to the malignisation of odontogenic cysts in
humans and b) publications in English. The exclusion
criteria were: a) articles not conforming to the type of
odontogenic cyst, b) malignisation of parakeratinised
keratocysts, as they have recently been renamed kerato-
cystic odontogenic tumours and considered to be benign
since the new WHO classification was created in 2005
(11), c) the presence of an ameloblastic carcinoma and
d) carcinomatous changes belonging to metastasis from
distant primary tumours.

The search strategy was “Odontogenic Cysts”’[Mesh] OR
“Jaw Cysts”’[Mesh] OR “Bone Cysts”[Mesh] OR “Den-
tigerous Cyst”[Mesh] OR “Radicular Cyst”’[Mesh] OR
residual cyst AND “Carcinoma, Squamous Cell”’[Mesh]
OR “Carcinoma, Mucoepidermoid”’[Mesh] NOT kerato-
cystic odontogenic tumour NOT Gorlin Syndrome.
Articles were selected independently by two of the au-
thors and the results were then compared. If differen-
ces were noted, the authors reached an agreement. The
selected articles were classified into different levels of
evidence by means of the Strength of Recommendation
Taxonomy (SORT) criteria (12).

The characteristics collected from the studies to do the
quantitative analysis were based on: age, gender, signs
and symptoms, radiologic assessment, location, presu-
med odontogenic cyst type, histopathological results,
treatment and patient status.

A descriptive analysis was performed using statisti-
cal package SPSS 22.0 software (IBM Corp, Armonk,
NY).
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Results

The authors obtained 1,237 articles from the initial
search. One hundred and seven articles were chosen for
complete text analysis by screening titles and abstracts.
However, the full text of 20 articles could not be obtai-
ned so they were excluded. Finally, 48 relevant articles
were selected to be included in the systematic review: 3
case series (13-15) and 45 case reports (4-8,13,15-59).
Despite the fact that all these studies had a scientific le-
vel 3 and no randomised clinical trials could be found,
the authors decided to include them in order to analyse
the available literature. The flow chart of the selected
articles and the main reasons for their exclusion can be
seen on figure 1. The main characteristics of the inclu-
ded studies are shown on table 1.

Concretely, 53 isolated cases were found and grouped as
a case series to then be compared with the other series
found. It should be noted that the work carried out by
Chantravekin ef al. (13) included 9 cases of keratocystic
odontogenic tumours and the article from Bodner et al.
(14) included 16 keratocystic odontogenic tumours, 3
verrucous carcinoma and 1 spindle cell carcinoma. None
of them could be excluded from all the categories shown
on table 1 because of the lack of detailed and individual
data in these studies.

From the 53 cases retrieved, a predominance for malig-
nancy was found in men (man:woman ratio = 1.52:1).
The mean age was 51.6 years (range: 16 months — 85
years). No differences between races were observed.
The main symptoms related to the pathology were swe-
lling (n=31, 58.5%) and pain (n=23, 43.4%). However,
9 cases (17%) were asymptomatic. Radiologically, mi-
nimal differences could be observed with regard to the
corticated (n=20, 37.7%) or diffused (n=18, 33.9%) bor-
ders, although 15 cases were not described. Cortical ero-
sion (n=10, 18.8%) occurred frequently. The posterior
mandible was the most affected site (n=38, 71.7%). With
regard to cyst type, follicular (n=27, 50.9%) and residual
cysts (n=10, 18.8%) were the most common and the well
differentiated squamous cell carcinoma (n=20, 37.7%)
was the most prevalent malignancy. A good number
of patients were treated with a surgical excision of the
lesion (96.2%) and more than 50% of them required a
neck lymphadenectomy (56.6%).

More than 70% of patients were alive (n=30, 73.2%) in
a time-period ranging from 4 months to 10 years after
follow-up, 5 (9.4%) had recurrences and/or metastasis
in a period of time ranging from 2 to 6 years (there were
2 cases without follow-up) and 4 (7.5%) had a disease-
related death between 5 months and 1 year. Unfortuna-
tely, the status of 12 patients was not cited.

Six patients (11.3%) developed a carcinomatous dege-
neration after a previous cystectomy with or without
tooth extraction.

As shown in figure 2, the average follow-up time was 1.8
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Fig. 1. Flow of articles through the systematic review according to PRISMA

statement.

years (CI95% [1.16 to 2.45]) ranging between 3 weeks
and 10 years. However, 14 case reports did not specify
the follow-up.

Discussion

Odontogenic carcinomas are extremely rare tumours
that develop from remnants of odontogenic epithelium.
At the time of diagnosis, they specifically affect the bone
and it is mandatory to discard any infiltration to the su-
rrounding tissues and the likelihood of a distant metas-
tasis originating from a primary tumour (59). In the last
WHO classification made in 2005, the term “primary
intraosseous squamous cell carcinoma” was formulated
(PIOSCC) which include classic types 1 and 3 primary
intraosseous carcinomas, thus leaving malign amelo-
blastoma, ameloblastic carcinoma and central mucoepi-
dermoid carcinoma as separate conditions (11). Finally,
the PIOSCC was sub-classified into three types 1) ex-
cystic PIOSCC, 2) PIOSCC deriving from keratocystic
odontogenic tumours and 3) solid or “de novo” PIOSCC
(55). The diagnostic criteria for type 1 PIOSCC, propo-
sed by Gardner (60) in 1975, includes the observation of
the transition between the cystic epithelial lining and the
invasive squamous cell carcinoma. However, the transi-
tion between the cystic lining and the carcinoma is more
likely to be observed at the first stages of malign trans-
formation. Its identification in more advanced stages can
be difficult (18) and there are even some cases of type
1 PIOSCC being diagnosed although the transition was
not observed (19,41).
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The incidence of carcinomas, either squamous or mu-
coepidermoid, originating from odontogenic cysts re-
presents less than 1% (5,19). According to Muller and
Waldron (34), 70% of primary intraosseous carcinomas
develop from pre-existing cysts and these account for 1
to 2% of overall oral cancers (15,42,43). However, it has
been reported that up to 50% of CMEC originates from
odontogenic cysts or impacted teeth (61).

The pathogenesis is still not known although the pre-
sence of infectious tissue has been related to it (4).
Long periods of chronic inflammation have been su-
ggested to be a predisposing factor to the malign
transformation of the cystic epithelium (5,18,45-48).
However, Gulbranson et al. (49) published a case re-
port of malignisation from a follicular cyst without
chronic inflammation in a very young woman which
could indicate the existence of an additional physiopa-
thological mechanism related to the oncogenes (5,49).
Two of the included case series (13,14) found that the
majority of cases had originated from radicular or resi-
dual cysts (both inflammatory cysts). To the contrary,
we have found higher prevalence of malignant changes
developing from follicular cysts (50.9%), followed by
residual (18.8%) and radicular cysts (7.5%). Browne et
al. (62) and van der Wal et al. (50) suggested that the
existence of keratinisation in the epithelial lining could
be a risk factor for malignancy. Although keratinisa-
tion in odontogenic cysts has only been observed in 15
to 18% of cases (16), the majority of type 1 PIOSCC
are keratinised and well-differentiated. Accordingly, a
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Table 1. Characteristics of the included studies. Mo: Months, w: weeks, y: years, [AN: inferior alveolar nerve.

Variables Present study | Chantravekin et al. Bodner et Saito et al. 2002
n=53 2008 (13) al. 2011 (14) a1s)
n=56 n=116 n=28
Age 516y 56.4y (22-90) 60.2y (1.3- 56.1y (26-81)
(16 mo-85 y) 90)
Gender Male 32 40 80 18
Female 21 16 36 10
Signs and Pain 23 18 28 Not cited
symptoms Tenderness or pressure feeling 4 0 0
Otalgia or deafhess 2 0 0
Swelling 31 38 56
Sinus tract 10 0 0
Expansion 8 0 16
TAN paresthesia 7 3 4
Lymphadenopathy 11 3 0
Tooth mobility and/or malocclusion 3 0 0
Trismus 5 2 0
Pathologic fracture 2 1 0
Ulceration 2 0 0
Asymptomatic 9 6 13
Not cited 1 0 0
Radiologic Borders Well-defined or 20 Not cited Not cited Not cited
assessment corticated
Poorly defined 18
Not cited 15
Radicular resorption 2
Cortical erosion 10
IAN displacement 3
Location Maxilla Anterior 8 17 24 6
Premolar 2 3
Posterior 1 3
Mandible Anterior 2 39 92 3
Premolar 3 2
Posterior 38 11
Type of Follicular 27 12 19 7
presumed cyst Radicular 4 8 70 3
Residual 10 17 2
Lateral periodontal 1 1 1 0
Keratocyst Orthokeratinized 6 0 0 0
Not cited 5 0 0 5
Not cited 0 9 10 11
Histopathologic | Squamous cell Well- 20 0 53 0
result carcinoma differentiated
Moderately 7 0 47 0
differentiated
Poorly 2 0 8 0
differentiated
Not specified 19 56 0 28
“In situ” carcinoma 0 0 4 0
Mucoepidermoid | High grade 1 0 0 0
carcinoma Moderate grade 0 0 0 0
Low grade 3 0 0 0
Not specified 1 0 0 0
Treatment Surgical 51 56 111 Not cited
Neck lymphadenectomy 30 15 59
Radiotherapy 18 14 55
Chemotherapy 6 3 14
Palliative or nothing 0 0 0
Not cited 1 0 0
Patient status Well and alive 30 29 62%at2y Not cited
38%atSy
Recurrence and/or metastasis 5 0 0
Death Disease-related 4 5 0
Other causes 2
Not cited 12 15 0
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Fig. 2. Box diagram that shows the time of follow-up (years)
reported by the included case reports. Mean 1.8 years (CI95%
[1.16 to 2.45]).

great proportion (37.7%) of well-differentiated carci-
nomas was found in our study.

A former case series (14) described 116 cases of type
1 PIOSCC. The average age was 60.2 years (1.3 to 90
years) and the man: woman ratio was 2.22:1. The au-
thors state that men’s disposition is not specific to type
1 PIOSCC, but it can be explained by the greater inci-
dence of odontogenic cysts in men. Like the case series
included (13-15), we have found more cases in men than
in women (30 versus 18, respectively) and the mean age
of apparition of these malignancies tends to be between
the 5th and 6th decade of life. Conversely, scientific li-
terature describes CMEC to be twice as frequent in fe-
males with an age range that varies from 1 to 78 years
and a higher incidence in the 4th and 5th decade (51).
However, we only have five cases of ex-cyst CMEC, 3
in women and 2 in men. Thus, this reduced sample does
not allow us to draw any conclusions. No comparisons
can be made since no cases with the development of this
malignant entity were found in the case series (13-15).
The most frequently reported signs and symptoms for type
1 PIOSCC are pain and swelling (5,7,8,14,34,42,43,47-
49) as found in our study, followed by dental mobility
(51), cortical perforation (5,14), adherence of the cystic
lining to the bone cavity (14,16), the delay of alveolar
healing after a tooth extraction (17,47) and even the pre-
sence of chronic sinus tracts (5,14). Lymphadenopathy
and sensorial perturbances such as paresthesia or numb-
ness have been reported less frequently (5,8) although in
this study we found 20.7% lymphadenopathy, a percen-
tage similar to chronic sinus tracts (18.8%) and cortical
perforation (18.8%). It is noteworthy that 17% of the
isolated cases included were asymptomatic.
Radiographically, the malignant change of an odonto-
genic cyst may not be well distinguished in the early
stages, though it must be considered when fast growth
of'an area occurs (47). It usually tends to appear as a uni-
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locular radiolucency with irregular scalloped and poorly
defined edges suggesting invasive behaviour, especially
if the osseous cortical is eroded (4-8,13,16,19,34,47-
49,51). However, this study has found similar percen-
tages of corticated (37.7%) and poorly defined (33.9%)
edges. Unfortunately, the other case series (13-15) inclu-
ded did not specify the radiologic pattern. Although or-
thopantomography is an essential diagnostic tool, it has
some limitations for diagnosing some lesions because
of the superposition of images or the lack of informa-
tion on soft tissues. Sometimes small asymptomatic but
malign lesions can be misdiagnosed. On the other hand,
computed tomography shows the real extension, in other
words, the invasiveness to soft tissues, cortical destruc-
tion and edge type (19). Since computed tomography is
not routinely used, some malignant lesions are diagno-
sed after their elimination and an anatomopathological
exam (53).

The delay in healing after a cystectomy with or without
dental extraction could indicate malignancy (47,48).
However, some malignant cases with the complete hea-
ling of the soft tissues have been described. Thus, his-
tological analysis of the whole specimen must be done
(4,18,43,48). The delay in diagnosis negatively influen-
ces the prognosis (42,51). Interestingly, we have found
6 cases of previous dental extractions which later deve-
loped malignant changes. The most frequent associated
symptoms were swelling (n=3, 50%), pain (n=2, 33.3%)
and the presence of a sinus tract (n=2, 33.3%), inaccor-
dance with the symptoms related to the overall cases.
Only 1 case was asymptomatic.

The results found in this study suggest that the majority
of patients (73.1%) are still alive after a period of time
between 4 months and 10 years. Likewise, the case se-
ries published by Chantravekin et al. (13) and Bodner
et al. (14) had higher percentages of patient survival,
85.3% and 62% at 2 years, respectively. Nevertheless,
these studies did not report recurrence/metastasis cases
while we found 5 cases.

Finally, some of the limitations of this study need to be
discussed. First, the articles included were all case re-
ports and case series, all with scientific level 3. In addi-
tion, it is worth mentioning that the case series (13-15)
found did not register all the variables collected in this
study. Some of them (13,14) showed cases of malig-
nancies that had not developed from odontogenic cysts
and could not be excluded due to the lack of detailed
information in the entire text. The real prognosis of these
entities is difficult to know due to different follow-up
times carried out in the included studies. The majority of
studies control their cases for up to 2 years and this may
include some recurrence or metastases cases developed
after more time.

The fact that these types of lesions rarely appear determi-
nes the importance of awareness and knowing their cha-
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racteristics. With regard to the implications for research,
there is a need for clinical studies in larger populations
in order to significantly expand current knowledge on
malignant changes developing from odontogenic cysts.

Conclusions

- Men have a predisposition for malignant changes in
odontogenic cysts that frequently appear at the posterior
mandible. The most frequent signs and symptoms are pain
and swelling, although some cases can be asymptomatic.
- The real prognosis of these malignancies is not known
due to the heterogeneity of the included studies with re-
gard to different follow-up periods and even some stu-
dies did not report it.
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