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BACKGROUND: Odontogenic myxoma is a benign,

locally aggressive neoplasm of the jaws. Prevalence rates

range between 0.5% and 17.7% of odontogenic tumours.

There are few reports in the literature on this lesion in

African populations, and therefore, this study aimed to

report on odontogenic myxoma in a South African

population over a 40-year period.

METHODS: The clinical records and orthopantomo-

grams of 29 histopathologically diagnosed odontogenic

myxoma were retrospectively analysed. Details of age,

gender, ethnic origin and clinical, histological as well as

radiological features were recorded.

RESULTS: The ages of patients ranged from 7 to

44 years with a mean of 21.3 years. The male-to-female

ratio was 1:2.6 with the majority of patients being of

mixed race and Africans. Clinically, 31% complained

of pain while 58.6% had a history of swelling. The majority

of odongenic myxomas (62.1%) were located in the

mandible with the posterior region being most com-

monly affected. Multilocular lesions (69.2%) were more

common and were significantly larger than unilocular

lesions (P < 0.05). The outline of these tumours was

mostly well-defined (84.6%) with different degrees of

cortication. Only one tumour caused tooth resorption,

while 20 cases (76.9%) caused tooth displacement. Six

tumours expanded into the maxillary sinus, and 14

tumours caused expansion of the mandible.

CONCLUSIONS: Odontogenic myxomas have variable

clinical, radiological and histological features. Most of

these features in this population were similar to other

populations. It is mandatory to use conventional radio-

graphs along with histopathological examination to aid in

arriving at an accurate diagnosis.
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Introduction

Odontogenic myxoma is a benign, locally aggressive
neoplasm of the jaws that was first described in 1947 by
Thoma and Goldman (1). Its origin is uncertain but is
believed to arise from the mesenchyme of dental papilla (2).
Prevalence rates of odontogenic myxomas ranges between
0.5% and 17.7% of odontogenic tumours in Europe, Asia
and America (3–5). In Africa, the tumour is slightly more
common with prevalence rates ranging between 6.5% and
19% (6, 7). Several studies on the incidence of odontogenic
tumours have reported that odontogenic myxoma is
the second most frequent tumour following ameloblastoma
(8, 9).
There are only few reports in the literature accounting for

the clinical and radiographic aspects of odontogenic myx-
omas, and most of these studies have reported on low
number of cases. The aim of this study was, therefore, to
retrospectively analyse the clinical and radiological features
of odontogenic myxomas presenting in a sample of 29
South African patients over a period of 40 years and to
compare the results with the current literature.

Material and methods
Data collection
Clinical records, radiographs and histological reports of 29
patients with the diagnosis of odontogenic myxoma were
retrospectively reviewed. Ethical approval was granted by
the senate research committee of the University of the
Western Cape prior to conducting the study. The cases were
selected from 35 histopathologically verified odontogenic
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myxoma presenting at Tygerberg Academic complex in
Cape Town, South Africa, during the period 1971–2011.
Inclusion criteria were the presence of a clinical history and
at least one orthopantogram (OPG). Six cases were excluded
from the study due to incomplete patient data. Details of the
age, gender, ethnic origin, clinical history, histological
findings as well as radiological views were obtained from
each patient’s file. The clinical information that was
recorded included the period of time that the tumour was
noted and the presence of accompanying symptoms such as
pain and swelling. Radiological features that were recorded
on the OPGs included site, size, shape, outline and its
effects on adjacent structures including tooth resorption,
tooth displacement, expansion in the maxillary sinus or
mandible.

Data analysis
All radiographs were digitized using a flat bed transparency
scanner (V750 PRO; Epson, Long Beach, CA, USA). The
digitized radiographs were reviewed using Emago software
(version 5.7; Oral Diagnostic Systems, Amsterdam, the
Netherlands). The radiographs were independently reviewed
by two maxillofacial radiologists. To ascertain the site of a
lesion, the mandible was divided into five regions, which
were the mandibular anterior region, the premolar and molar
region, the angle of the mandible, body of the ramus and
condylar region. The maxilla was divided into three regions
namely the maxillary anterior region, the premolar and
molar region and the maxillary tuberosity region.

Lesion size was measured in millimetres along the
longest vertical and horizontal axis of the lesion to
determine the maximal extent of tumour growth. The shape
of the lesions was classified as either unilocular or
multilocular whereby unilocular lesions have a single
radiolucent cavity and multilocular when septa divided the
lesion into two or more separate compartments giving it a
‘honeycomb’ or ‘soap bubble’ appearance. The lesion
outlines were recorded as either well defined with uniform
cortication, well defined with variable cortication, well
defined with no cortication or ill defined. The effects of the
tumour on adjacent structures were also recorded. These
included tooth resorption, tooth displacement, expansion of
the tumour into the maxillary sinus and bucco-lingual
expansion of the mandibular cortex. Lesions that were
difficult to identify due to their extensive nature were
classified as non-diagnosable.

Statistical analysis
Statistical analysis included the calculation of means of
different variables and correlating an association between
them. The data were analysed using SPSS package (14.0,
SPSS Inc., Chicago, IL, USA) to calculate means, percent-
ages and correlations. Findings were considered statistically
significant at a level of 0.05 or less.

Results

A total of 35 cases were observed over a period of 40 years at
Tygerberg Academic complex in Cape Town, South Africa.
Twenty-nine cases had complete clinical, radiographic and
histological details and were reviewed in this study.

Demographic data
The distribution of odontogenic myxomas by age and
gender is shown in Fig. 1. The ages of patients at the time of
diagnosis of odontogenic myxomas ranged from 7 to
44 years with a mean of 21.3 years. The majority of
tumours occurred in patients between the ages of 20 and
29 years (37.9%). Females were more commonly affected
with a male-to-female ratio of 1:2.6. Analysis of the ethnic
origins of patients indicated that mixed race patients were
most affected (51.8%), followed by Africans (41.4%) and
Caucasians (6.8%).

Clinical presentation
With regard to the clinical history, most patients complained
of either having pain (31%) or history of swelling (58.6%)
in the affected area (Fig. 2). The mean period of symptoms
was 2.4 years before a diagnosis was made.

Radiographic presentation
The site of odontogenic myxomas is shown in Fig. 3.
Eighteen myxomas (62.1%) were located in the mandible,
while 11 (37.9%) were located in the maxilla. Twelve
mandibular myxomas (66.7%) were located in the posterior
region of the mandible with some extending to the angle and
ramus regions. Two myxomas involved the mandibular
condyle, one of which extended from the anterior region to
the condyle and coronoid process. Five further mandibular
tumours occurred in the anterior and posterior regions and
crossed the midline (Fig. 4). No myxomas occurred in the
maxillary anterior region.
The relationship between size of odontogenic myxomas

and their site and shape was analysed. The size of unilocular
lesions ranged from 25 to 79 mm (mean 46.1 mm), whereas
for multilocular lesions, the size ranged from 20 to 180 mm
(mean, 71.2 mm). The mean size of multilocular myxomas
was significantly greater than that of unilocular myxomas
(t-test; P = 0.0203). Fourteen of the 18 (77.7%) mandibular
myxomas and four of the 11 (36.4%) maxillary myxomas
were multilocular in appearance. On the other hand, only
three (16.7%) mandibular and five (45.5%) maxillary
myxomas were unilocular in appearance. Thus, this indi-
cates the high occurrence of multilocular myxomas in the

Figure 1 Graph showing age and gender distribution of odontogenic
myxomas.
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mandible (Fig. 5) although this finding was not statistically
significant. The outline of odontogenic myxomas is shown
in Table 1. There were four myxomas that had an ill-defined
outline, three of which were located in the maxilla (Fig. 6).

Interestingly, only one (3.8%) myxoma had caused tooth
resorption, which extended from the premolar region to the
ramus. Fourteen (77.7%) mandibular myxomas and six
(54.5%) maxillary myxomas caused tooth displacement.
Fourteen (77.7%) mandibular myxomas caused buccolin-
gual expansion of the mandible, while six expanded into the
maxillary sinus.

Histological findings
Histologically, all odontogenic myxomas in this series
consisted of stellate to spindle-shaped cells in an intercel-
lular matrix rich in mucoid (Fig. 7). Most tumours in this
sample were hypocellular and monotonous with multiple
cytoplasmic processes that were frequently long and joined
with other cell processes. These finding were in accordance
with description of this lesion by the World Health
Organisation.
Most lesions showed single centrally located hyperchro-

matic nuclei that lie in a mucinous matrix. However, 12
cases (41.37%) in this sample showed binucleated cells
while mitosis and multinucleation were rare in this sample.
All lesions in this sample showed no sign of encapsulation

and sporadically scattered residual bony trabeculae were
present in 13 lesions (44.8%). Odontogenic epithelial rests
were rare and only present in two cases (6.9%). Most lesions
show minimal signs of increased vascularity, while the
amount of fibrous tissue differed widely in each specimen.

Discussion

The clinical and radiographic data presented on odontogenic
myxomas in this study are distinct in that there are very few
reports with such a large number of cases in the literature
reporting on these features. Most previous reports have
studied odontogenic myxomas as part of extensive epi-
demiological reviews of odontogenic tumours in general
and did not focus solely on odontogenic myxomas.
The majority of cases studied in this sample were

diagnosed in the third decade of life (37.9%) with a mean
age of 21.3 years. This finding was similar to other reports
which generally agree that the tumour rarely presents in the
first decade of life and in patients above 40 years of age (8,
10). Simon et al. (8) and Noffke et al. (11), who both
studied odontogenic myxomas in African populations,
reported similar findings. A few case studies have reported
on myxomas in patients less than 10 years of age (12). In

Figure 2 Clinical photograph showing marked swelling due to odonto-
genic myxoma.

Figure 3 Schematic drawing of distribution of odontogenic myxoma in
the jaws.

Figure 4 Pantomogram showing extensive mandibular myxoma involv-
ing the posterior regions and crossing the midline.

Figure 5 Pantomogram showing multilocular odontogenic myxoma in
the mandibular posterior region showing the honeycomb appearance.
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our sample, two (6.9%) patients were below 10 years of age
at the time of diagnosis.
Substantial evidence in the literature demonstrates a

similar gender distribution between males and females for
the tumour (6, 13). However, some studies report a slight
female predilection in their series of cases (3, 7, 10). In our
sample, there was a considerably higher frequency of
myxomas in females, which were also reported by other
studies in African populations including the study by Noffke
et al. (11) which was conducted in a South African
population. This finding may indicate that there is a higher
frequency of the tumour in African females.
Most common clinical characteristics of odontogenic

myxoma are swelling of the jaws with only few patients
complaining of pain, paraesthesia and ulceration (8, 14). In
our sample, 31% of patients complained of pain, while
58.6% complained of swelling in the affected area. These
findings are very similar to global trends, 28% for pain and
56% for swelling, which were reported in the sole
systematic review on odontogenic myxomas by MacDon-
ald-Jankowski et al. (14). The mean period of time when
these symptoms were first noted was 2.4 years. Inadequate
access to healthcare facilities, low socio-economic status
and lack of knowledge were key factors that contributed to
late reporting of the tumour by patients. Most odontogenic
myxomas are slow growing; however, reports in the
literature exist of rapidly growing myxomas (15). In our
sample, two myxomas were rapidly growing one of which
occurred in a 12-year-old male.
With regard to tumour site, the literature is variable with

several studies indicating that there is a higher rate of
tumour incidence in the mandible than the maxilla (7, 8, 11,
16). In this sample, this was the case with the majority of
myxomas located in the mandible (62.1%) with the posterior
regions most commonly affected. Noffke et al. (11) also
reported a very similar finding in their South African
sample. Other reports indicate an equal rate of incidence in
the maxilla and mandible (4, 13). No tumour was located
exclusively in the mandibular or maxillary anterior regions;
however, five extensive mandibular lesions involved the
anterior region and crossed the midline. A similar finding
was also reported by Noffke et al. (11). Table 2 summarizes
the clinical and radiological findings from previous reports
and compares it to the current sample.
Radiographically, odontogenic myxomas can manifest as

unilocular or multilocular radiolucencies with a wide range
of sizes (15). In this study, it was demonstrated that
multilocular tumours were significantly (P < 0.05) larger
than their unilocular counterparts. Furthermore, the majority
of unilocular lesions occurred in the maxilla, while the
majority of multilocular lesions occurred in the mandible.
This was also reported by Noffke et al. (11) which reported
that the mean size of unilocular lesions was significantly
less than that of multilocular lesions.
Multilocular lesions are described as having a ‘honey-

comb’, ‘soap bubble’ or ‘tennis racket’ appearance (1). In
the present sample, the honeycomb and soap bubble
appearances were noticed. This was also reported by Noffke
et al. (11) in their South African sample. The outline of
multilocular tumours has been described as well-defined
corticated, well-defined non-corticated or poorly defined

Table 1 Distribution of odontogenic myxomas in the mandible and
maxilla

Mandible Maxilla

Site
Number of
tumours Site

Number of
tumours

Anterior region 0 Anterior region 0
Posterior region
(including ramus
and condyle)

12 Posterior region
(including
tuberosity)

9

Anterior and
posterior regions

5 Anterior and
posterior
regions

0

Not diagnosable 1 Not diagnosable 2
Total 18 11

Figure 6 Pantomogram showing odontogenic myxoma in the maxillary
posterior region showing ill-defined margins and ground glass appearance.

Figure 7 H & E-stained light microscopy slide showing typical appear-
ance of odontogenic myxoma with loosely arranged stellate-shaped cells in
mucoid.
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(20). The majority of tumours in this study sample were
well-defined with variable degrees of cortication in both
mandibular and maxillary lesions. Four ill-defined tumours
were identified, three of which were located in the maxilla
with all three lesions being unilocular in shape.

Additional features of myxomas may include displace-
ment of adjacent teeth and close association with unerupted
teeth. Tooth resorption is uncommon (1) but has been
reported to occur in approximately half of myxoma cases by
Simon et al. (8). Despite the extensive nature of the
myxomas studied in this sample, only one (3.8%) tumour
caused tooth resorption, which is comparably low to all
other reports as shown in Table 2. Noffke et al. (11)
suggested that more frequent tooth resorption can be
attributed to the large size of tumours; however, in this
report, this was not the case. On the other hand, tooth
displacement was most frequent when compared to all other
reports (Table 2). The high frequency of tooth displacement
confirms the slow growth rate of the tumour.

Reports in the literature account that maxillary tumours
frequently extend to the maxillary sinus, especially at later
stages (2, 14). Noffke et al. (11) reported that (82%) of
maxillary tumours showed expansion into the maxillary
sinus. In the current study sample, six (66.6%) of the
maxillary tumours caused expansion of the maxillary sinus.
This expansion into the maxillary sinus is unlike the balloon
like expansion of ameloblastoma but is similar to that
observed for fibrous dysplasia due to the infiltrative nature
of the tumour. Expansion of the mandibular cortex was also
noticed in (77.7%) of mandibular myxomas. MacDonald-
Jankowski et al. (14) reported that (84%) of cases showed
buccolingual expansion.

Due to the variable presentation of odontogenic myxomas
on conventional radiography, it may very difficult and
inaccurate to make a diagnosis based on radiographic

examination alone. These tumours may resemble ameloblas-
toma, aneurysmal bone cyst, intraosseous haemangioma,
cherubism, central giant cell granuloma and odontogenic
keratocyst. Some reports have also described that odonto-
genicmyxomas can present with radiographic features similar
to osteosarcoma (16). Hence, the possibility of malignancy
should be considered and further investigations need to be
employed, most common of which is a biopsy of the tumour.
Histopathological examination of deep incisional biopsy

should be carried out to confirm the diagnosis of odonto-
genic myxoma. The lesion can be accessed through sockets
of extracted mobile dentition or through sulcular incisions
when dentition are present. Computed tomography can be
used as a pre-surgical guide for biopsy taking in intrabony
tumours by defining areas of infiltrated soft tissues and
resorbed cortical bone.
Histological differential diagnosis of odontogenic myx-

oma should include metastatic Wilms’ tumour with myxoid
structures and myxomatous degeneration of neurofibroma.
Central odontogenic fibroma and central odontogenic gran-
ular cell tumour must also be considered in the differential
diagnosis (21).
The histological features of odontogenic myxoma have

been comprehensively described in the literature yet there are
numerous variations to its presentation. Odontogenic epithe-
lial rests were rare and present in only two cases (6.9%). This
finding is similar to the range reported in the literature
ranging between 8% and 20% (10, 13, 17). There are
differing opinions on the role of these epithelial rests in the
pathogenesis of odontogenic myxoma with some authors
reporting on its role in the formation of myxoma cells, while
other authors simply view them as ‘residual rests’ with no
role in the pathogenesis of this lesion. Epithelium entrapment
of neurovascular bundles has been described as a potential
explanation for the presence of these epithelial rests (21).

Table 2 Comparison of previous clinicopathological case series on odontogenic myxoma with this study

Feature
This
study

Friedrich
et al. (18)

MacDonald-
Jankowsky
et al. (14)

Mart�ınez-
Mata

et al. (17)
Noffke

et al. (11)
Li et al.
(13)

Simon
et al. (8)

Lo Muzio
et al. (10)

Peltola
et al. (16)

Dezotti
et al. (19)

White
and

Pharoah
(20)

No. of cases 29 14 10 62 30 25 33 10 21 7 9
Region South

Africa
Germany Hong Kong Brazil South

Africa
China Tanzania Italy Scandinavia Brazil USA

Mean age
(years)

21.3 26.5 36.9 27.9 31.3 28.8 26.1 32.7 35.1 25.4 26.6

Gender (M:F) 1:2.6 1:3.6 1:1.5 1:2.2 1:2.3 1:0.9 1:1.8 1:2.3 1:2 1:1.3 1:1.3
Pain (%) 31.0 NA 50 28.5 NA 23.0 28.5 NA NA 0 0
Swelling (%) 58.6 NA 70 58.0 NA 100.0 30.0 NA NA 100 44
Site (Max:
Mand)

1:1.6 1:1.8 1:1.5 1:1.5 1:1.7 1:0.9 1:3 1:1.5 1:4.3 1:2.5 1:3.5

Shape
(unilocular:
multilocular)

1:2.2 1:0.3 1:0.6 1:1.7 1:4 1:2.2 1:4 1:1.5 1:1.1 1:0.7 1:1.6

Outline
(well-defined:
poorly defined)

1:0.2 NA 1:0.6 NA 1:0.9 1:0.8 NA NA 1:1.1 1:0.1 1:1

Tooth
resorption
(%)

3.8 14.3 50 NA 43.0 13.0 52.4 20.0 19.0 0 11.1

Tooth
displacement
(%)

76.9 57.1 80 19.3 73.0 47.8 NA 20.0 42.8 57.1 NA
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Residual bony trabeculae were present in 44.8% of cases.
This finding is within the figures reported in the literature
ranging between 25.8% and 56% (13, 17). These bony
trabeculae have been described to be accountable for the
mixed appearance on radiographic images (11).

Advanced imaging modalities such as computed tomog-
raphy and magnetic resonance imaging should be utilized in
conjunction with conventional radiography as numerous
reports have shown that they are of great diagnostic value
(22, 23). Computed tomography has been shown to be of
superior value to conventional radiographs, especially in
demonstrating osseous and soft tissue involvement (24).
Computed tomography along with magnetic resonance
imaging can also be of great diagnostic value and aid in
the surgical management of these tumours (25). More
recently, Araki et al. (26) demonstrated that cone beam
computed tomography may be very useful in identifying the
internal structure and margins of odontogenic myxomas.
These imaging modalities could not be included in this
study due to the retrospective design of this study. In
addition, very few patients had undergone these imaging
techniques due to limited availability and high costs.

In conclusion, odontogenic myxomas have variable clin-
ical, radiological and histological presentations which can be
ambiguous leading to a misdiagnosis. Some of these features
were similar to those of previous reports while others differed
significantly. Themandatory use of conventional radiography
along with histopathological examination and selective use of
advanced imaging techniques will aid in arriving at an
accurate diagnosis and proper identification of the tumour.
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