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Abstract 

The presence of non-odontogenic cysts associated with benign fibro-osseous lesions of the 
jaws has been well documented. However, literature is scant when describing benign fibro-
osseous lesions with associated odontogenic cysts. This case report highlights the presence of 
a concurrent developmental odontogenic cyst, glandular odontogenic cyst with extensive 
squamous metaplasia, in a patient with florid cemento-osseous dysplasia (COD). The 
postulated pathogenesis of these synchronous lesions is discussed along with a review of 
current literature. Surgical treatment is discouraged for florid COD, however, radiological 
follow-up is recommended, especially in lesions with associated cysts. 

Introduction 

Benign fibro-osseous lesions are a group of conditions with overlapping radiological and 
histological features, characterized by a cellular fibrous stroma with scattered metaplastic 
bone [1, 2]. This bone may be trabeculae, cementum-like or psammomatoid. The current 
consensus is that the term ‘cementum’ should be reserved for bone-like substance attached to 
the root surface of teeth [3]. The evolution of these lesions is responsible for the radiological 
presentation of firstly a radiolucent lesion, then mixed radiopaque-radiolucent lesion, and 
finally forming a diffusely radiopaque lesion [2]. Whether or not such lesions ‘mature’ is a 
subject of much debate. 

Cemento-osseous dysplasias (CODs) are a group of non-neoplastic lesions, associated with a 
strong female predominance, with three clinical and radiological presentations [4]. Focal 
COD is commonly seen in the mandibular first molar region in female patients in their mid-
thirties. Periapical COD is noted in the anterior mandibular region associated with the apices 
of vital teeth in female patients of African descent. Florid COD involves teeth-bearing 
regions of both the mandible and maxilla, usually involving multiple quadrants [2]. 

Odontogenic cysts are classified as either developmental or inflammatory in origin. The 
glandular odontogenic cyst (GOC) is an aggressive developmental odontogenic cyst with a 
predilection for middle-aged males. It is common in the mandibular anterior region, where it 
often crosses the midline, and may present with cortical expansion, root resorption and 
displacement of teeth [5]. 

The presence of cysts associated with benign fibro-osseous lesions has been well documented 
in the literature. The most common cysts are non-odontogenic and non-epithelial lined cysts; 
i.e. simple bone cysts [6, 7] and aneurysmal bone cysts [8, 9]. Literature is scant when 
documenting benign fibro-osseous lesions with odontogenic cysts, with only a single case 
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documenting this phenomenon [10]. This report highlights a case of a glandular odontogenic 
cyst occurring in a patient with florid cemento-osseous dysplasia, and is presented together 
with a review of the literature. The aim of this review is to document the scarcity of 
concurrent fibro-osseous lesions occurring with odontogenic cysts. 

Case Details 

A 43-year-old black female patient, known with retroviral disease, presented with a painless 
bony protrusion in the left mandibular first molar region and an expansile bony lesion 
involving the left posterior maxilla, associated with a painful left maxillary first molar. The 
patient could not recall the initial onset of the lesions. A panoramic radiograph showed 
multiple mixed radiopaque-radiolucent lesions involving the apices of teeth in both the 
mandible and maxilla, and a unilocular cystic lesion in the left posterior maxillary region 
(Fig. 1). Biopsies were performed from both lesions for histological assessment, the clinical 
diagnosis of the mandibular lesion was a benign fibro-osseous lesion and that of the maxillary 
cystic lesion was an odontogenic keratocyst. 

 
 
Fig. 1. Panoramic radiograph showing the mixed radiolucent/radiopaque lesions involving both the mandible 
and the maxilla. Additionally, a cystic lesion is noted in the left posterior maxilla 

Pathological Findings 

Grossly, the mandibular biopsy consisted of two fragments of bone, the largest measuring 
11 × 7 × 3 mm. Histological examination showed fragments of vital bone consisting of thick 
curvilinear trabeculae, giving a so-called ‘ginger root’ appearance, with interspersed 
fibrovascular connective tissue replacing the marrow spaces (Fig. 2a). Within the fibrous 
stroma were oval calcifications demonstrating peripheral brush borders and scattered 
osteoclast-like multinucleate giant cells (Fig. 2b). 



3 
 

 
 
Fig. 2. Haematoxylin and eosin (H&E)-stained section of the bone lesion showing fragments of vital bone 
consisting of thick curvilinear trabeculae, giving a so-called ‘ginger root’ appearance with interspersed 
fibrovascular connective tissue replacing the marrow spaces (a). The stroma is cellular with oval calcifications 
demonstrating peripheral brush borders and scattered osteoclast-like multinucleate giant cells (b) 
 

The maxillary biopsy comprised of a cyst measuring 28 × 18 mm, with an average wall 
thickness of 3 mm. Multiple histological sections showed a cyst lined by epithelium of 
varying thickness showing prominent squamous metaplasia (Fig. 3a). Within the epithelium, 
were scattered mucous cells and focal areas of intraepithelial duct-like structures (Fig. 3b). 
The superficial layer of the epithelium showed prominent hobnailing with areas of ciliated 
cells (Fig. 3c). This epithelium was confirmed to be odontogenic in origin via positive 
cytokeratin 19 (CK19) immunohistochemical staining (Fig. 3d). The wall of the cyst 
consisted of dense fibrous connective tissue with scattered inactive odontogenic epithelial 
islands. In addition, there were cementum-like bony spicules and numerous cholesterol clefts 
with an associated foreign body giant cell reaction. Break-apart fluorescence in-situ 
hybridization was negative for the MAML2 rearrangement (Z-2014-200, Zytovision, 
Germany) (Fig. 4). 
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Fig. 3. Haematoxylin and eosin (H&E)-stained section showing the maxillary cyst lined by epithelium of 
varying thickness showing prominent squamous metaplasia (a). The epithelial lining shows prominent 
superficial hobnailing with areas of ciliated cells and scattered mucous cells (b). Intra-epithelial cyst is noted 
(c). Cytokeratin 19 (CK19) immunohistochemical staining of the epithelium confirming odontogenic origin (d) 
 

 
 
Fig. 4. Fluorescence in-situ hybridization (FISH) using MAML2 dual colour break-apart probe is 
negative for the MAML2 rearrangement 
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The combined radiological and histological features were diagnostic of florid cemento-
osseous dysplasia, as it involved all four quadrants, with a concurrent glandular odontogenic 
cyst in the maxilla. 

Discussion 

The presence of cysts associated with benign fibro-osseous lesions has been well documented 
in the literature. The most common cysts are non-odontogenic and non-epithelial lined cysts; 
i.e. simple bone cysts [6, 7] and aneurysmal bone cysts [8, 9]. Literature is scant when 
documenting benign fibro-osseous lesions with odontogenic cysts. A PubMed 
(www.pubmed.org) and Google Scholar search of the English literature showed one case 
report of cemento-osseous dysplasia with an associated dentigerous cyst [10]. 

In the current case, the diagnosis of florid COD was straight-forward on radiographic and 
histological examination, however the cystic lesion in the maxilla prompted further 
exploration. Histological differential diagnoses that were considered included a glandular 
odontogenic cyst (GOC), squamous odontogenic tumour (SOT) with cystic degeneration, and 
a central mucoepidermoid carcinoma (MEC). A residual radicular cyst with mucous 
metaplasia was also considered due to the extracted left maxillary first molar. 

The histological diagnosis of a GOC follows major and minor criteria as described by Fowler 
et al. [11]. In the current case, the diagnosis was based on five (5/5) major and two (2/4) 
minor criteria which included a squamous epithelial lining with a flat connective tissue 
interface lacking basal cell palisading, epithelium of varying thickness with focal luminal 
proliferations, hobnail cells, mucous cells, intraepithelial microcysts, ciliated cells and clear 
cells in the basal cell layer. These characteristic histological criteria were masked by 
extensive squamous metaplasia of the epithelial lining to such a degree that a squamous 
odontogenic tumour (SOT) was even considered as a differential diagnosis. 

A SOT is a benign odontogenic neoplasm of epithelial origin with a predilection for the roots 
of teeth in the premolar/molar region [12]. Histologically, this tumour is characterized by 
islands of squamous odontogenic epithelium in a background fibrous connective tissue 
stroma. These epithelial islands may show cystic degeneration, however large clinically 
apparent cystic lesions are not described in literature. 

A central mucoepidermoid carcinoma (MEC) shows similar histological features to a GOC 
and is therefore considered an important differential diagnosis. Low grade MEC may present 
as a cyst or multicystic lesion lined by epithelium comprising of mucous cells, epidermoid 
cells and intermediate cells. However, in this case the histological features did not fit the 
criteria for the diagnosis; CK19 immunohistochemistry was used to confirm odontogenic 
origin. Although many have speculated that a GOC is a precursor lesion to central MEC, 
these theories have been discredited by Bishop et al. [13] who showed that GOC lacked the 
MAML2 gene rearrangements seen in MEC. 

GOCs are postulated to arise from the epithelial cell rests of Serres, however the exact 
mechanism of development is not clear [5]. The pathogenesis of COD is unfortunately not 
documented, however the designation of the term ‘cemento’ and the fact that these lesions are 
located in radicular regions may suggest odontogenic origin from the periodontal ligament 
[4]. Other studies have documented fibro-osseous-like lesions with odontogenic tumours 
including adenomatoid odontogenic tumour (AOT) [14, 15] and odontomas [16,17,18]. 
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In these studies, the AOT was associated with COD-like [15] and ossifying fibroma-like 
lesions [14]. Li et al. [14] postulated the fibro-osseous-like proliferations to be metaplastic 
ossification in the wall of the AOT, instead of collision of two separate entities. Whilst 
Prodromidis et al. [17] postulated that the presence of the benign fibro-osseous-like lesion 
may be due to the presence of COD-like features in an odontoma, coincidental association of 
two distinct lesions, or a common developmental origin for both lesions. 

The difference between the current case and cases in the literature [14, 15, 17] is that our case 
showed two clear distinct radiological and pathological entities, whilst those reported in the 
literature showed a fibro-osseous proliferation in the wall of an odontogenic tumour or cyst. 
The case report by Zameer et al. [19] was excluded in this review as it was diagnosed as focal 
COD of the mandible and separate a radicular cyst in the maxilla. The only case in literature 
similar to the current case is that of Sanjai et al. [10] whereby florid COD was seen in 
conjunction with a dentigerous cyst. An interesting observation was that majority of these 
lesions occurred in females, as summarised by Table 1. 

Table 1. Summary of cases of benign fibro-osseous lesion and odontogenic lesions in the literature 

 

To the authors’ knowledge, this is the second case documenting florid COD with an 
odontogenic cyst, and the first concurrent GOC with extensive squamous metaplasia. We 
postulate that the concurrent presentation of these two lesions may be from the same 
pluripotent cells or from synchronous development from activation of odontogenic sources. 
This requires further elucidation with molecular studies. 
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