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Abstract

Objectives: Odontogenic tumours (ODTs) are a heterogeneous group of lesions derived from
elements of the tooth-forming tissues. There are no published detailed data on the incidence of
odontogenic tumours in the UK. Aim: to retrospectively describe the range and incidence of
odontogenic tumours from 1992-2016 in a single specialist unit and to compare this with other
populations. Study Design: Using the Oral and Maxillofacial Pathology database, Sheffield, both
local and referred consultation cases were included. A proportion of diagnoses were re-classified in
accordance with the 2017 WHO classification. Results: In total, 559 odontogenic tumours were
diagnosed. Overall, the most common lesions were ameloblastoma (196; 33.8%), odontome (148;
25.5%) and odontogenic myxoma (37; 6.3%), but this varied between local and referral case
populations, with odontomes most common in the local population (43%). The sites affected,
gender and age of patients were similar to other western populations. Malignant ODTs comprised
33 cases (5.7%), of which nine (27.3%) were ameloblastic carcinoma. The majority of the malignant
ODTs were referral cases. Conclusions: These are the first detailed data on odontogenic tumours
within a UK population and the pattern of incidence from the local population is similar to other
western populations. The exceptional rarity of malignant ODTs emphasises the need for specialist

centres in order to gain diagnostic experience.
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Introduction

Odontogenic tumours (ODTs) are a group of heterogeneous lesions that derive from the tooth-
forming tissues'. These tumours are histologically diverse and comprise a range of lesions from
hamartomatous to benign and malignant neoplasms. Predominantly, they occur within the tooth
bearing areas of the jaws, but rarely may present in an extraosseous location as a localized gingival
swelling. Several surveys of ODTs have been published from different parts of the world and there
is a variation in the distribution of ODTs worldwide®. Ameloblastoma is the most prevalent tumour
in Africa and some Asian countries whilst in Europe and America, odontome is the most common
tumour . An extensive demographic study by Jones et al gave a breakdown of the number of
different oral and maxillofacial pathologies in paediatric and adult populations in the UK® ’, but a

detailed epidemiological study of odontogenic tumours has not been reported.

The classification of odontogenic tumours has evolved over many years, but since 1971 the WHO
has published a unified classification with the intention of promoting a standard terminology®. In
2005, the 3™ edition of the WHO classification made a number of significant changes, including the
exclusion of the odontogenic cysts and the designation of the odontogenic keratocyst and the
calcifying odontogenic cyst as neoplasmsg. After much debate®, the latest 4™ edition of the WHO
classification revised the classification and restored these lesions to the category of benign cysts*"
12 In the intervening decade, studies of the incidence of odontogenic tumours have therefore been
confused by uncertainty regarding the designation of some lesions as cysts or tumours. The aim of
this study was to retrospectively determine the incidence of odontogenic tumours in a UK
population, according to the 2017 WHO classification, using the Oral and Maxillofacial Pathology
database, Sheffield, over a 24-year period and to compare this with the published epidemiological

data from various geographical areas across the world.

Materials and Methods

The diagnostic database of the department of Oral and Maxillofacial Pathology, Charles Clifford
Dental Hospital, Sheffield, was searched for all accessioned cases of ODTs over a 24-year period
(1992-2016). All cases were from this period were included, and only those with incomplete data
were later excluded on review. Local and referred cases were reviewed and some were re-classified

histologically in accordance with the WHO classification of head and neck tumours 2017 by two



experienced oral and maxillofacial pathologists. Clinical information including age, gender and
location of the tumour were recorded. Age data are presented as mean + SD. In order to analyse
the site distribution, the mandible was divided into anterior, premolar, molar, angle and ramus
areas; the maxilla into anterior, premolar, molar, tuberosity and antrum. Site was determined
according to the clinical records and by reference to the associated radiology where this was
available. Cases received from the local population and referral cases were included in the study,
but were also analysed separately in order to allow an estimate of prevalence in the local
population. In cases with multiple biopsies or recurrences, only the index biopsy was considered.
Descriptive statistical analysis of the data was performed using the frequencies of categorical
variables. Continuous variables were expressed as mean, median and standard deviation.

Categorical variables were expressed as absolute number of cases and percentage values.

Results

After excluding cases with incomplete data or inaccurate diagnostic coding, the final sample
comprised 559 cases (Table 1). Overall, there were 526 benign (94.1%) and 33 malignant (5.9%)
lesions and the most common benign tumours were ameloblastoma (including unicystic variant;
196, 37.2%) followed by odontomes (148, 28.1%). The centre is a tertiary referral centre for oral
and maxillofacial pathology and 329 (59.3%) cases were referral ODTs and 230 (40.7%) were from
our local region, which serves a population of approximately 575,000 (Table 2). When considering
only local cases (n=230), odontomes predominated with 98 cases (42.6%) compared with 68
ameloblastomas (29.6%). Ameloblastoma made up the largest category among the referred cases
(128/329; 38.9%). Malignant odontogenic tumours were rare with only 33 cases (5.9% of all ODTs).
The results presented below will focus on the relative incidence of tumours from the local

population, with additional comment on the referred cases.

Benign epithelial odontogenic tumours

The mean age of occurrence of ameloblastoma in the local population, was 46.8 + 20 (range 11-86)
years, similar to that for the referral cases (49.2 £ 19). Overall, the male to female ratio was 1.5:1
with a male preponderance (Fig 1a). The majority of ameloblastomas occurred in the mandible
(76%) with 20% in maxilla. The site was not specified in the remaining cases. This is very similar

that that seen in other large series of ameloblastoma®®.



Table 1. Total number of odontogenic tumours received at the Oral and Maxillofacial Pathology diagnostic
service between 1992 and 2016

Diagnosis Total % of Mean age Age M:F
Number | Total (xSD) range | ratio
ODTs
Benign epithelial odontogenic tumours
Ameloblastoma 196 33.8 48.4 (£19.4) | 11-86 1.5:1
Squamous Odontogenic Tumour (SOT) 2 - 45 6-83 1:1
Calcifying epithelial odontogenic tumour 28 4.8 45.8 (+15.9) | 18-88 1.15:1
(CEOT)
Adenomatoid odontogenic tumour (AOT) 35 6 19.5 (+12.3) 8-63 1:1.14
Benign mixed epithelial and mesenchymal odontogenic tumours
Ameloblastic fibroma 8 1.4 15.1(£3.04) | 12-21 6:1
Odontome (total) 148 25.5 18 (+13.6) 3-71 1.2:1
Odontome Complex 86 14.8 | 17.25(+12.8) 3-71 1.2:1
Odontome Compound 62 10.7 | 19.08 (+14.6) 4-66 1:1
Dentinogenic ghost cell tumour 9 1.5 46 (£26.5) 5-69 3.5:1
Benign mesenchymal odontogenic tumours
Odontogenic Fibroma 24 4.1 39 (+15.9) | 14-72 1.6:1
Odontogenic Myxoma 37 6.3 36.4 (+14.3) 1-79 1:1.8
Cementoblastoma 16 2.7 34 (+16.48) | 16-83 1:1
Malignant odontogenic tumours
Odontogenic carcinomas/sarcomas (total) 33 5.7 | 54.96(+17.1)
Ameloblastic carcinoma 9 1.5 61.7 (x15.9) | 26-73 1:1.2
Primary intraosseous squamous cell 9 - 69.5 (+28.9) 6-90 1.3:1
carcinoma
Sclerosing odontogenic carcinoma 5 - 45.2 (+8.6) | 43-54 1:4
Clear Cell Odontogenic Carcinoma 7 1.2 55(+13.7) | 36-76 2.5:1
Ghost cell odontogenic carcinoma 1 - 57 male
Ameloblastic (odontogenic) carcino-sarcoma 2 - 70.5 | 64-77 1:1
Other odontogenic lesions/ tumours that are not listed in 4™ edition of WHO®
Odontogenic Gingival Epithelial Hamartoma 12 2 25.8 1-61 31
Ameloblastic fibro-odontome/dentinoma 11 1.9 10 (+2.06) 7-14 2.7:1
TOTAL 559




Table 2: Number of odontogenic tumours received from local region sources and external/tertiary

referrals between 1992 and 2016.

Diagnosis Local Referral
total M/F Mean | total M:F Mean
(number) | age (number) | age
Benign epithelial odontogenic tumours
Ameloblastoma 68 47/21 | 46.8 128 71/57 | 49.2
Squamous Odontogenic Tumour (SOT) 2 1/1| 45.0 - - -
Calcifying epithelial odontogenic 8 4/4 | 40.8 20 11/9 | 44.4
tumour (CEOT)
Adenomatoid odontogenic tumour 17 8/9 18.0 18 6/7 | 214
(AOT)
Benign mixed epithelial and mesenchymal odontogenic tumours
Ameloblastic fibroma - - - 8 6/1 15.1
Odontome (total) 98 50
Odontome Complex 54 30/24 | 17.5 32 19/13 | 16.8
Odontome Compound 44 20/24 | 20.6 18 11/7 | 15.3
Dentinogenic ghost cell tumour - - - 9 7/2 46
Benign mesenchymal odontogenic tumours
Odontogenic Fibroma 11 7/4 | 34.7 13 8/5| 43.4
Odontogenic Myxoma 11 4/7 | 36.5 26 9/17 | 36.4
Cementoblastoma 4 1/3 | 49.5 12 8/4| 28.6
Malignant odontogenic tumours
Ameloblastic carcinoma 1 1/0 72 8 3/5| 60.0
Primary intraosseous squamous cell - - - 9 2/0 | 69.5
carcinoma
Sclerosing odontogenic carcinoma 1 0/1 54 4 1/3 | 43.0
Clear Cell Odontogenic Carcinoma - - - 7 5/2 55.0
Ghost cell odontogenic carcinoma - - - 1 1/0 57
Ameloblastic (odontogenic) carcino- - - - 2 1/1| 70.5
sarcoma
Other odontogenic lesions/ tumours that are not listed in 4" edition of WHO?®
Odontogenic Gingival Epithelial 5 5/0 | 34.2 7 4/3 | 19.9
Hamartoma
Ameloblastic fibro-odontome/ 4 4/0 10 7 5/2 10.3
dentinoma
TOTAL 230 329




Figure 1A: Age and gender distribution of Ameloblastoma Figure 1B: site of occurrence of Ameloblastoma. Figure 1C: Site distribution of Ameloblastoma by percentage,
including those confined to a single site and those that extend over a region. Laterality is NOT implied by position on the schematic diagram. The body of the mandible and
maxilla have been separated into anterior/incisor, premolar, molar regions with angle and ramus added for the mandible and tuberosity added for the maxilla. In addition, |
case was identified in the hard palate, 9 peripheral tumours were identified (4.6%) and the site was not specified in 8 cases (4.1%).
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Out of the total 149 ameloblastoma cases in the mandible (both local and referred), 73.2% were in
the posterior segments and less than 20% were in the anterior mandible. (Fig 1b). Similarly, 75% of
maxillary tumours were found in the posterior region and a small number were reported in the
maxillary sinus (2.6%). The molar region was the commonest site affected in both mandible and

maxilla. Exemplar cases are presented in Figures 2 and 3.

The second commonest tumour was adenomatoid odontogenic tumour (AOT: 7.4% of local cases)
and the least common was squamous odontogenic tumour, of which only two cases were reported
(both local cases; figure 4). Although AOT is primarily a paediatric tumour with the majority
occurring between 10-20 years (mean age 19.5+12) there was an age range from 8-63 yrs. In

contrast with ameloblastoma, AOT showed a slight female predominance (M:F 1:1.14) (Fig 5).

Calcifying epithelial odontogenic tumour (CEOT) accounted for 3.5% of the local OTs (6% of referred
cases). Overall, there was a male predominance (1.15:1) and age range from 18-88 years (mean
43.3415.9) (Fig 6a). The mandible was the most common site (61%; Fig 6b), with the majority of
cases in the molar-premolar region followed by the anterior region. The next most common site
was the maxillary premolar region. 30% of maxillary lesions were associated with the maxillary

antrum (Fig 6c).

Odontogenic gingival epithelial hamartomas (OGEH) are believed to originate from remnants of
dental lamina and considered to represent a transitional stage between a tumour like growth and a
true benign neoplasm. Diagnostic criteria are not clear. All cases with this diagnosis in the archive

were reviewed and this diagnosis was supported in only 12 (2%) cases over 24 years.

Benign mixed epithelial and mesenchymal odontogenic tumours

Odontome, which are hamartoma rather than true neoplasms, were the most common lesion in
the cases from the local population (42.6%), but only comprised 28% of the full cohort. They
accounted for 15% of referred cases. Overall, the mean age was 18+13.6 with a male
predominance (M: F, 1.7:1). The age ranged from 3-71yrs. There was no significant difference
between complex and compound types with respect to age and gender distribution, except for site
where the complex type mostly occurred in the posterior mandible (63%) and the compound type

in the anterior maxilla (81.8%). There was, however a large variation in site of occurrence and



Figure 2: A representative section of a resection specimen from a white female, aged 42 with a large multilocular radiolucency in left body of mandible. Much of the specimen
shows conventional ameloblastoma but there is a central focus with marked crowing and cytological atypia. This case was signed out as ameloblastoma with a focus of ‘in-situ
Ameloblastoma. A high-resolution version of the image is available as eSlide: VM05372

’




Figure 3: A representative section of and excisional biopsy from a white male, aged 76. There was an expansile lesion of left maxillary tuberosity with no intrabony lesion. A
diagnosis of peripheral ameloblastoma was made. A high-resolution version of the image is available as eSlide: VM05373




Figure 4: A representative section of an enucleation specimen from a white female, aged 61. The “cystic” lesion was adjacent to, but separate from the retained root of UR4A.
A diagnosis of a squamous odontogenic tumour was made. A high-resolution version of the image is available as eSlide: VM05374
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Figure 5A: Age and gender distribution of Adenomatoid odontogenic tumour. Figure 5B: Site of occurrence of Adenomatoid Odontogenic Tumor. Figure 5C: Site distribution of
Adenomatoid Odontogenic Tumor by percentage. The body of the mandible and maxilla have been separated into anterior/incisor, premolar, molar regions with angle and
ramus added for the mandible and tuberosity added for the maxilla. The site was not specified for 2 cases (5.7%)
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Figure 6A: Age and gender distribution of CEOT. Figure 6B: site of occurrence of CEOT. Figure 6C: Site distribution of CEOT by percentage, including those confined to a single
site and those that extend over a region. The body of the mandible and maxilla have been separated into anterior/incisor, premolar, molar regions with angle and ramus
added for the mandible. The site was not specified for two cases (7%).
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odontomes were diagnosed in every segment of either jaw. A number of complex odontomes did
occur in the anterior maxilla (16%), perhaps indicative of the variation in histological features and

difficulties in precise classification of odontomes if they do not present as discrete denticles.

A total of 30 lesions which contained ghost cells as a significant/prominent histological feature
were identified in the database and all were reviewed. Of these, only nine met the diagnostic
criteria for dentinogenic ghost cell tumour (Table 1; figure 7), all of which were referred cases
(Table 2). As calcifying odontogenic cysts have returned to the odontogenic cyst classification in the
4™ edition of the WHO classification, these have not been included in our data. We did not identify

any primordial odontogenic tumours on our review of the cases.

Although ameloblastic fibro-odontome/dentinoma have been removed from the 2017 OT
classification, we identified 11 cases with a male predominance (M: F, 4:1). Age ranged from 7-14
years with a mean age of 10+2.1. The majority (7/11) of these cases were referrals. These two
subtypes of odontogenic tumours were re-evaluated with additional clinical and radiographic
information by PMS and KDH to exclude developing odontome and confirm the diagnosis. An

exemplar case is shown in figure 8.

Benign mesenchymal odontogenic tumours

In the local population, the most common types were odontogenic myxoma and odontogenic
fibroma (both 4.8%). Odontogenic myxoma occurred over a wide age range from 1-79yrs, with
most patients between 31-40 years (mean age of 36.4+14.3; fig 9a). 68.8% were found in the
mandible (fig 9b), and most occurred in premolar and molar area (40.6%). However, not all lesions
were confined to a single sub-site as most tumours were large at presentation (fig 9c). A total of 16
cementoblastomas were diagnosed, all of which were in the mandible, with 13 (81%) attached to

the first or second permanent molar.

Malignant odontogenic tumours

Malignant odontogenic tumours were rare with just 33 cases overall (5.7% of all OTs). Only two of
these cases came from the local population (<1% of total population), one ameloblastic carcinoma,
and one sclerosing odontogenic carcinoma. Overall, there were nine cases each of ameloblastic

carcinoma and primary intraosseous carcinoma (Table 1 and 2). Seven of the nine intraosseous

14



Figure 7: A representative section of an excision biopsy for a clinical diagnosis of a fibrous epulis in a 49 year old white male. The lesions was a gingival swelling between LR4
and LR5. The features are those of a peripheral dentinogenic ghost cell tumour. There was no intrabony component. A high-resolution version of the image is available as
eSlide: VM05375
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Figure 8: A radiological image (8A) and representative section of an enucleation specimen




Figure 8: (8B) from a lesion in the mandible in a white male, aged 12 years. This was an extensive multilocular lesion of the right ramus with gross expansion and loss of
cortication of the mandible in areas. The lesion enucleated intact. A diagnosis of ameloblastic fibro-odontome was made in this case and this diagnosis was upheld in the
review process outlined in this paper. A high-resolution version of the image is available as eSlide: VM05376




Figure 9A: Age and gender distribution of odontogenic myxoma (n=37). Figure 9B: site of occurrence of odontogenic myxoma. Figure 9C: Site distribution of odontogenic
myxoma by percentage, including those confined to a single site and those that extend over a region. The body of the mandible and maxilla have been separated into
anterior/incisor, premolar, molar regions with angle and ramus added for the mandible. The exact site was not specified in five cases (13.5%).
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Figure 10A: Age and gender distribution of malignant Odontogenic Tumours. Figure 10B: site of occurrence of malignant ODTs. Figure 10C: Site distribution of malignant
odontogenic tumours (n=33) by percentage, including those confined to a single site and those that extend over a region. The body of the mandible and maxilla have been
separated into anterior/incisor, premolar, molar regions with angle and ramus added for the mandible. One case primarily involved the maxillary antrum. The site was not
specified in six cases (18%) and one lesion was solely within maxillary gingiva (3%).
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Figure 11: A representative section from an incisional biopsy from a 72 year old male. There was a large and destructive lesion in the left anterior/body of mandible. The
diagnosis of ameloblastic carcinoma was made. A high-resolution version of the image is available as eSlide: VM05377
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Figure 12: A representative section from an excision specimen from a female, aged 76. There was an extensive, destructive lesion of left anterior maxilla. Cytogenetic analysis
revealed EWSR1 gene re-arrangements. The final diagnosis was of a clear cell odontogenic carcinoma. A high-resolution version of the image is available as eSlide: VM05378




carcinomas arose in association with an odontogenic cyst. The mean age of all the malignant
tumours was 54.96 + 17.1. The mandible was most commonly affected (Fig 10b), and the majority
of cases involved the whole body of the mandible (28%, Fig 10c). Exemplar cases are shown in

figures 11 and 12.

Referred cases

The relative proportions of lesions that were referred to the unit were different from the local
population (Table 2). The proportion of odontomes is much lower in the referred population and
consequently the proportion of ameloblastomas is much higher (Table 2). There is also bias
towards the more rare tumours and those in which diagnostic difficulties are well described,

including the malignant tumours, 94% of which were referrals.

Discussion

This study is the first to look in detail at the relative frequency of odontogenic tumours in a UK
population. A previous demographic study of all odontogenic pathology from our department,
reviewed specimens received over a 30-year period. Out of 44,007 specimens, only 331 were
diagnosed as odontogenic tumours (0.75%)% 7. A similar proportion was also seen in the United
States, where odontogenic tumours accounted for 1.2% of all cases over a 20-year period . The
benefit of the present study is that it includes data from both local hospitals and referrals from
other centres, with the referrals contributing to a greater proportion of the odontogenic tumour
diagnoses (59.3%). Once the referred cases have been removed, it could cautiously be argued that
the local data is reflective of the relative incidence of these lesions across the United Kingdom and

indeed, the pattern of incidence is very similar to that described in other western populations.

The referral data was removed for much of the analysis as including it introduces bias to the
population. This separation of the cohort into local cases served by the diagnostic service and
those accessioned as referrals is informative for a number of reasons. The distribution of cases in
the referred population is very different (table 2). This reflects the fact that the referred cases are
biased towards the more rare and diagnostically difficult tumours, and they reflect the areas of

difficulty in diagnosis that often prompt an onward speciality referral **.
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The commonest tumour overall is ameloblastoma, comprising 33.8% of the total number of
odontogenic tumours, but this is not the case when only considering the local cases, where
odontomes predominate (43%). The relative incidence of these lesions is also largely determined by
the age of the patient, as Jones and Franklin showed ameloblastoma to be commonest in adults,
comprising 30.8% 7 but <5% in children, where odontomes predominated (76%)°. Ameloblastoma
has been reported as the most frequent odontogenic tumour in Turkeyz, Egypt15 and in a study that
reviewed the worldwide frequency of 8544 odontogenic tumours'®. However, other studies, such
as that carried out in California identified odontomes as the most frequently occurring odontogenic
tumour °. The reasons for this variability are complex, and whilst there may be true differences in
the incidence of odontogenic tumours in different populations, some element of the variation may
be due to differences in submission of lesions for histological examination. In some circumstances,
a diagnosis of odontome may be made on radiological appearances only and therefore the tissue
may not be sent for histological examination: indeed, many of the case series come from

populations in the developing world, where access to histopathology services may be limited.

Despite the removal of ameloblastic fibro-odontome (AFO) and ameloblastic fibro-dentinoma (AFD)
from the 2017 WHO classification, we have separately reported these in Tables 1 and 2. The nature
of the mixed odontogenic tumours, including ameloblastic fiboroma (AF), has been a subject of
debate and disagreement for some years Yot widely accepted that AF is an entity in its own
right as the mean age is higher than for AFO, which does not support the concept of an AF-AFO-
Odontome continuum. The issue with the relationship of AFO and odontome is more problematic.
AFO are often histologically indistinguishable from a developing odontome and the vast majority
are best regarded as developing odontomes. However large, destructive AFO have been reported 18,
19 which may indicate that there is a spectrum of biological potential: while most are probably

hamartoma, some may be truly neoplastic.

Table 3 shows a summary of published case series from around the world. Direct comparisons
between the present study and previous studies are difficult to make. Multiple reasons for this
exist, and whilst this is the first study that has looked at frequency of odontogenic tumours in line
with the 2017 WHO classification **, we have attempted to make the data as comparable as
possible; for example, by removal of keratocystic odontogenic tumour (KCOT) and Calcifying cystic

odontogenic tumour (CCOT) from the data. We identified three similar studies published in 2017,
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Table 3. A summary of studies that have reported incidence of odontogenic tumours. The data for the present series is the local data only, to allow for comparisons. In some cases*, the
individual cohorts have been combined if they come from the same country, and the mean values are stated. Other than for the current cohort, all of the assessment of the tumours was
completed using WHO Classification 3rd edition (2005). KCOT (odontogenic keratocyst) and CCOT (calcifying odontogenic cyst) have been removed from the published totals, where appropriate
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Benign epithelial odontogenic tumours

Ameloblastoma | 30% | 43% | 53% | 32% | 62% | 79% 68% 63% | 59% | 54% | 59% | 80% | 52% | 46% | 70% | 37% | 25% | 21% | 20% 12% | 25% | 41% 5%

Squamous Odontogenic Tumour (SOT) | <1% - - - - - 1% - - - - - - - 1% - - 1% - - - - -
Calcifying epithelial odontogenic t(ucrszT'; 3% | 2% | 1% [ 11% | 2% | - 2% | 1% | 1% | - | 2% | 1% | 5% | 2% | 1% | 1% | 1% | 1% | 1% | - | 1% | 5% -
Adenomatoid odontogenic tumour (AOT) | 7% | 7% | 6% | 2% | 8% | 6% 6% | 5% | 5% | - | 6% | 4% | 5% | 3% | 4% | 6% | 6% | 7% | 5% | 2% | 1% | 2% 6%

Benign mixed epithelial and
mesenchymal tumours
Ameloblastic fibroma | - 1% | 2% | 1% | 2% - 1% | 1% | 1% | 6% - 2% | 3% | 1% | 3% | 2% - 1% | 2% | 2% | 16% | - 5%

Odontome (total) | 43% | 26% | 21% | 31% | 19% | 6%  14% | 10% | 22% | 4% | 7% | 3% | 16% | 28% | 2% | 39% | 48% | 48% | 53% | 78% | 35% | 32% | 76%

(Ameloblastic fibro-dentinoma) | - - - - - 2% - 1% - - 3% - - 2% - - - 1% - 2% - - -
(Ameloblastic fibro-odontome) | 2% | 3% | 2% | 1% - - 1% | 1% | 1% - - - - - - - - 2% | 5% - - - 3%
Dentinogenic ghost cell tumour - - - 1% - - - 1% - - - - - - - - - - - - - - -
Benign mesenchymal tumours
Odontogenic Fibroma 5% 1% 1% 3% 2% 2% 1% 2% 1% 7% 5% 2% - 1% 3% 2% 5% 6% 3% 1% - 2% 2%
Odontogenic Myxoma 5% 11% | 10% 6% 2% 4% 5% 6% 5% 10% | 10% 6% 10% 8% 12% 9% 14% | 10% 8% 2% 12% 1% 3%
Cementoblastoma 2% 3% 2% 2% 1% - - 3% 2% - 3% - 5% 2% - 3% - 2% 2% 1% 8% 1% 1%
Malignant odontogenic tumours
Odontogenic carcinomas/sarcomas (total) | <1% | 2% | 2% | 8% - 2% 2% | 7% | 1% | 19% | 4% | 1% | 3% | 1% | 3% - - 1% - - 1% - -
Malignant/metastasising ameloblastoma - - - - - - - - - - - - 2% - - - - - - - - - -
Other odontogenic lesions
Odontogenic Hamartoma | 2% - - - - - - - - - - - - 5% - - - - - - - - -
Odonto-ameloblastoma - - 1% - - - - - - - - - - - - - - - - - - - -
Total number of cases 230 119 469 232 1027 | 142 1247 | 1854 | 445 140 572 3034 66 178 892 426 410 362 153 1087 75 262 175
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however these assessed the prevalence of odontogenic tumours in line with the 2005 WHO

classification®®?2

. The 2017 WHO classification made some substantial changes to odontogenic
tumours, including re-classification of the KCOT to the odontogenic keratocyst, removing it from
the tumour category . During the period of this study, 374 odontogenic keratocysts were
diagnosed in Sheffield. This would have had a marked effect on the relative frequency of
odontogenic tumours, as its original introduction in 2005 caused an increase in the overall
frequency and prevalence of odontogenic tumours 2. Studies in populations that are directly
comparable to our cohort are very few but, in general, the patterns of OT incidence are very similar
to that seen in our local population. In western populations, odontome are the most common

odontogenic tumour, followed by ameloblastoma, although there is still marked variability in the

relative proportions™ %,

Malignant tumours comprise a very small proportion of odontogenic tumours. Only 6% of all
odontogenic tumours were malignant, most of them accessioned as referral cases (31/33). As these
lesions are so rare, this emphasises the need for access to specialist expertise in order to gain
experience in diagnosing such lesions. This has implications for the provision of training of oral and
maxillofacial pathologists and in maintenance of expertise, given that the number of malignant
odontogenic tumours diagnosed is so low. It is thus important that the centres which have
experience of these tumours (either locally or referred), make these available for training and
continuing education, so that the expertise in the diagnoses of these exceedingly rate tumours can

be maintained.

This research did not receive any specific grant from funding agencies in the public, commercial, or

not-for-profit sectors.
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Table 1. Total number of odontogenic tumours received at the Oral and Maxillofacial Pathology diagnostic
service between 1992 and 2016

Table 2: Number of odontogenic tumours received from local region sources and external/tertiary referrals
between 1992 and 2016.

Table 3. A summary of studies that have reported incidence of odontogenic tumours. The data for the
present series is the local data only, to allow for comparisons. In some cases*, the individual cohorts have
been combined if they come from the same country, and the mean values are stated. Other than for the
current cohort, all of the assessment of the tumours was completed using WHO Classification 3™ edition
(2005). KCOT (odontogenic keratocyst) and CCOT (calcifying odontogenic cyst) have been removed from the
published totals, where appropriate.
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Benign epithelial odontogenic tumours

3

A Ameloblastoma | 30% | 43% | 53% | 32% 62% 79% 68% 63% | 59% | 54% | 59% 80% 52% | 46% | 70% | 37% | 25% | 21% | 20% 12% 25% | 41% 5%
15 squamous Odontogenic Tumour (SOT) | <1% | - - - - - 1% - - - - - - - 1% - - 1% - - - - -
jL6 o . . . .
] Calcifying epithelial odontogenic t(ucrszT'; 3% | 2% | 1% | 12% | 2% | - 2% | 1% | 1% | - | 2% | 1% | 5% | 2% | 1% | 1% | 1% | 1% | 1% | - | 1% | 5% -
18adenomatoid odontogenic tumour (AOT) | 7% | 7% | 6% | 2% | 8% | 6% 6% | 5% | 5% | - | 6% | a% | 5% | 3% | a% | e% | 6% | 7% | 5% | 2% | 1% | 2% | e%
] Benign mixed epithelial and
9 mesenchymal tumours
4L
5o Ameloblastic fioroma | - | 1% | 2% | 1% | 2% | - 1% | 1% | 1% | 6% | - 2% | 3% | 1% | 3% | 2% | - | 1% | 2% | 2% | 16% | - 5%
23 Odontome (total) | 43% | 26% | 21% | 31% | 19% | 6%  14% | 10% | 22% | 4% | 7% | 3% | 16% | 28% | 2% | 39% | 48% | 48% | 53% | 78% | 35% | 32% | 76%
i
] c (Ameloblastic fibro-dentinoma) | - - - - - 2% - 1% - - 3% - - 2% - - - 1% - 2% - - -
26 (Ameloblastic fibro-odontome) | 2% | 3% | 2% | 1% - - % | 1% | 1% | - - - - - - - A - - - 3%
) ) .
27 Dentinogenic ghost cell tumour | - - - 1% - - - 1% - - - - - - - - - - - - - - -
4
4 Benign mesenchymal tumours
30 Odontogenic Fibroma | 5% | 1% | 1% | 3% | 2% | 2% 1% | 2% | 1% | 7% | 5% | 2% | - | 1% | 3% | 2% | 5% | 6% | 3% | 1% | - | 2% 2%
31 Odontogenic Myxoma | 5% | 11% | 10% | 6% | 2% | 4% 5% | 6% | 5% | 10% | 10% | 6% | 10% | 8% | 12% | 9% | 14% | 10% | 8% | 2% | 12% | 1% 3%
32
1s Cementoblastoma | 2% | 3% | 2% | 2% | 1% | - - 3% | 2% | - | 3% | - 5% | 2% | - | 3% | - | 2% | 2% | 1% | 8% | 1% 1%
J Malignant odontogenic tumours
3 zdontogenic carcinomas/sarcomas (total) | <1% | 2% | 2% | 8% | - | 2% 2% | 7% | 1% | 19% | 4% | 1% | 3% | 1% | 3% | - - 1w | - - 1% | - -
P
87 Malignant/metastasising ameloblastoma | - - - - - - - - - - - - 2% - - - - - - - - - -
4 Other odontogenic lesions
39

s Odontogenic Hamartoma | 2% - - - - - - - - - - - - 5% - - - - - - - - -
41 Odonto-ameloblastoma - - 1% - - - - - - - - - - - - - - - - - - - -
4 Total number of cases 230 | 119 | 469 | 232 | 1027 | 142 1247 | 1854 | 445 | 140 | 572 | 3034 | 66 | 178 | 892 | 426 | 410 | 362 | 153 | 1087 | 75 | 262 | 175

3
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