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ABSTRACT 

Background: Fibrous dysplasia of the jaws is classified as a fibro-osseous lesion. These lesions 

represent a benign group of lesions with similar clinical, radiological and histological features and 

are recognised by the replacement of healthy bone by fibro-osseous connective tissue. Fibrous 

dysplasia is usually diagnosed in the first to third decade of life. Females are more commonly 

affected than males. Fibrous dysplasia has a predilection for the maxilla over the mandible but can 

affect any bone. Clinically, fibrous dysplasia presents as an asymptomatic swelling causing facial 

asymmetry. Radiographically, fibrous dysplasia is initially radiolucent, is a mixed radiodensity in 

the intermediate stage and becomes densely radiopaque as it matures. The margins are ill-defined, 

merging with surrounding normal bone. Maxillary lesions tend to displace the maxillary sinus 

whereas mandibular lesions tend to cause displacement of the inferior alveolar nerve canal. 

Expansion of the cortex and loss of lamina dura are common radiographic features of fibrous 

dysplasia.   

 

Aim: This study aimed to determine the clinical and radiological features of fibrous dysplasia 

presenting at the Faculty of Dentistry, University of the Western Cape Oral Health Centre.  

 

Methods: A retrospective case series analysis was performed of all fibrous dysplasia cases 

histologically confirmed during the period 1974 to 2020 at the Faculty of Dentistry, University of 

the Western Cape Oral Health Centre. Patient’s age, sex and race were recorded. The clinical 

features as well as the radiographic findings such as radiodensity, features of the lesion margins, 

size, location, and effect on adjacent structures were evaluated.  

 

Results: A total of 45 cases were included in this study. The majority of patients were female 

(64.4 %) with a median age of 23 years. Most cases presented without pain. The patients’ main 

reason for seeking dental treatment was swelling. Most cases were monostotic fibrous dysplasia. 

The maxillary posterior region was the most frequently affected region (43.5 %). Most lesions 

presented as radiopaque with ill-defined borders. Most lesions showed loss of lamina dura to 

affected dentition. 

 

Conclusion: The most frequent clinical and radiological findings of fibrous dysplasia in this 

sample were similar to findings reported in other population groups.  
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GLOSSARY  

Cortication: describes the presence of a radiopaque, well-defined margin of the lesion – as seen 

radiographically.  

Expansion: the radiographic feature of a lesion to expand and increase the dimensions of bone.   

Ground-glass appearance: describes the radiographic pattern of certain bone lesions due to 

closely arranged, small trabeculae that are reminiscent of ground or frosted glass.   

Margin of the lesion: describes the border or interface between the lesion and normal surrounding 

tissue. 

Odontogenic: related to or arising from the development of teeth.  

Well defined lesion:  describes a lesion with a zone of transition of less than 1 mm from the 

normal surrounding bone (Slootweg and Muller, 1990). 
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CHAPTER 1: INTRODUCTION 

The maxillofacial region is a common site where various osseous lesions present. These lesions 

can be malignant or benign and can be classified as either odontogenic or non-odontogenic in 

origin. The term fibro-osseous lesions (FOLs) of the jaws is used to describe a heterogenous and 

diagnostically challenging group of conditions for the treating multidisciplinary team (Soyele et 

al., 2018).  

In 1936, Boyko documented a case of craniofacial fibrous dysplasia, reported as osteofibroma. 

This was previously described by Virchow in 1862 as leontiasis ossea – bony lesions involving 

the upper face resulting in a lion-like facial appearance. Since then, pathologists have made many 

changes in understanding the complex nature of the diverse group of FOLs.  

Several classifications of FOLs can be found in the literature. Much work was done by Waldron 

to categorise these lesions systematically (Waldron, 1970). The classification by the World Health 

Organisation (WHO) are internationally recognised. With the advancement of technology and 

better clinical understanding of these lesions, the WHO classification has evolved. The previous 

WHO editions in 1971, 1992 and 2005 served as milestones in this process. The fourth edition of 

the “Classification of Head and Neck Tumours”, published in 2017, included “fibro-osseous 

lesions” as a group for the first time. Table 1-1 below lists the 4th and 5th WHO classifications. The 

fifth edition of 2022 has undergone further changes and additions.  

Table 1-1: Comparison of WHO classifications of FOLs 2017 and 2022. 

4th edition (2017): Fibro-osseous lesions.  5th edition (2022): Fibro-osseous tumours and 

dysplasias. 

Fibrous dysplasia  Fibrous dysplasia  

Ossifying fibroma Segmental odontomaxillary dysplasia 

Familial gigantiform cementoma  Familial gigantiform cementoma 

Cemento-osseous dysplasia  Cemento-osseous dysplasia   

 Psammomatoid ossifying fibroma  

Juvenile trabecular ossifying fibroma  
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Despite the evolution of classifications of FOLs, all these lesions are characterized by the 

replacement of bone by fibro-osseous tissue, with varying degrees of mineralisation. The diagnosis 

is not obtained by histopathology alone, clinical history and radiographic features play an 

important role in diagnosis and treatment planning (MacDonald, 2021).   
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CHAPTER 2: LITERATURE REVIEW 

The following section presents the available literature from first description of the lesion to the 

current knowledge. By reviewing the existing literature, a better understanding of fibrous dysplasia 

(FD) can be attained.  

2.1 Introduction 

FD was first described in 1891 by von Recklinghausen, and further clarified in 1937 by McCune 

and Brunch. However, it was not until 1938 that Lichtenstein reported eight cases and suggested 

that the term FD be used (Worth, 1963). In 1942, Jaffe and Lichtenstein reported another series of 

cases and endorsed the term of FD. At the same time, the suggestion was added that when only 

one bone is affected the term monostotic would be used to differentiate from polyostotic FD, in 

which two or more bones are affected (Worth, 1963). Finally, in 1957, Daves and Yardley 

identified situations where FD is limited to the craniofacial complex and jaws, thus the term 

craniofacial FD was implemented (Langlais et al., 1995). These terms have become widely 

accepted and are in common usage.   

2.2 Aetiology and pathogenesis  

FD is a benign dysplastic disease. The cause of FD has been uncertain since its early description. 

For many years its aetiology was categorised as a disorder of growth (Worth, 1963). Recently, an 

association has been found with alterations of the GNAS1 (guanine nucleotide-binding protein 

alpha-stimulating activity polypeptide 1) gene (Mainville et al., 2017). When this gene mutates it 

alters the cellular properties of bone osteoprogenitor cells which leads to abnormal bone 

development. Due to a malfunctioning in the bone remodelling process, normal bone is replaced 

by irregular fibro-osseous tissue. This causes enlarging and growth of bone (Mainville et al., 

2017). The range of clinical signs of FD will depend on what stage the mutations occur. The earlier 

in life the mutation occurs, the more extensive the disease will be (Mainville et al., 2017). So far, 

the presence of GNAS1 mutations is the most useful molecular tool to differentiate FD from other 

FOLs (Vered and Wright, 2022). 

2.3 Epidemiology 

Although the actual incidence of FD is not exactly known, it has been reported that it accounts for 

approximately 2.5% of all bone tumours and nearly 7.5% of benign bone pathology (Pacino et al., 

2021). Mild FD is often an incidental finding on imaging and few patients are histologically 

diagnosed in these cases contributing to a lower reported incidence (Nityasri et al., 2011). It is 

usually diagnosed in affected patients in the first to the third decade of life, with no sex or race 
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predilection (Ogunsalu et al., 2001; Eversole et al., 2008; Alsharif et al., 2009). According to 

MacDonald-Jankowski (2009), a systematic review of FD revealed that FD occurred more 

frequently in females. Onset of FD is typically in adolescence or late childhood and most lesions 

are believed to be self-limiting after puberty when the patient’s growth is complete (Pacino et al., 

2021). Not much is known about FD in Southern Africa due to the paucity of reports in the 

literature.  

2.4 Clinical presentation 

FD is a complex disease of bone that may affect single or multiple bones. There are four clinical 

sub-categories of FD, depending on the stage of GNAS1 mutation (Table 2-1).  

Table 2-1: Fibrous dysplasia sub-types. 

Sub-type of FD Stage of GNAS1 mutation 

Monostotic FD: single bone affected. Post-natal life mutation.  

Craniofacial FD confined to bones of 

craniofacial complex. 

Polyostotic FD: multiple bones affected at the 

same time. 

Late embryonic stage mutation. 

McCune-Albright syndrome (polyostotic FD 

with endocrinopathies): multiple bony lesions, 

skin macules and precocious puberty. 

2.4.1 Monostotic fibrous dysplasia 

Monostotic FD accounts for 70-80% of cases (MacDonald-Jankowski, 2009), usually involving 

the ribs, long bones and jaws, in decreasing order of frequency. Mandibular lesions are truly 

monostotic, however maxillary FD often involve bordering craniofacial bones such as the zygoma. 

The term craniofacial FD is then an accurate description of these lesions. Since multiple bordering 

craniofacial bones are involved, the term polyostotic is avoided (El-Mofty, 2014).  

Clinically, a slow-growing, painless expansion of the affected area with facial asymmetry is the 

most common presentation. It mainly affects the posterior maxilla (Burke et al., 2017), more than 

the mandible. The most described dental anomaly in cases with FD has been dental crowding and 

malocclusion (Burke et al., 2017).  
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The bony changes in craniofacial FD lesions may impinge on neural foramina and peripheral 

sensorineural complications may arise (Menon et al., 2013; Couturier et al., 2017). FD affecting 

the sphenoid bone can result in visual disturbances such as diplopia (Burke et al., 2017). Increased 

predisposition for hearing loss can be seen in FD lesions affecting the temporal bone. Nasal 

obstruction and sinusitis have been reported in lesions involving the maxillary bone (Pacino et al., 

2021).  

2.4.2 Polyostotic fibrous dysplasia 

Approximately 87% of patients with polyostotic FD show involvement of the craniofacial region 

(Majoor et al., 2019). The clinical presentation presents with bony swelling, involving the 

craniofacial bones. Symptoms include bony deformation and pain, that usually presents in early 

childhood (Mainville et al., 2017).  

When café au lait skin lesions are present in conjunction with polyostotic FD, the condition is 

known as Jaffe syndrome. When polyostotic FD is accompanied by café au lait macules and 

endocrinopathy (mainly seen as precocious puberty), this is termed McCune-Albright syndrome. 

Only 3% of polyostotic FD have endocrinopathies (MacDonald-Jankowski, 2009). Polyostotic FD 

is also very rarely seen in association with multiple intramuscular myxomas. This conditioned is 

termed Mazabraud syndrome (Mainville et al., 2017).  

2.5 Conventional imaging features  

The pantomograph is usually sufficient as an initial diagnostic tool for the identification of most 

FOLs; although in some atypical cases, the need for three-dimensional (3D) information can justify 

the need for additional imaging (MacDonald, 2015).  

FD is more often seen in the maxilla than in the mandible (Yoon et al., 1989; MacDonald-

Jankowski, 2009). This lesion more commonly affects the posterior parts of the jaw. The anterior 

area is rarely affected (Yang et al., 2018). Lesions are found unilaterally.  

The internal density of the FD lesion may be initially radiolucent, mixed in the intermediate stage 

and becomes densely radiopaque with time (Farman et al., 1993). Radiographically, previous 

reports have shown that most FD cases had specific radiographic features, with about 20% of 

lesions having a mixed radiolucent and radiopaque appearance or solely radiopaque (El-Mofty, 

2014; Eversole et al., 2008). Radiolucent lesions may have a sclerotic margin. According to 

Langlais and co-authors (1995), the sclerotic rim may be sharply defined resembling a cyst. Other 

lesions may be more radiopaque, due to the amount of fibrous tissue present.  
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FD shows various radiographic presentations in the jaws and craniofacial complex (Langlais et 

al., 1995). Within these variations, distinct radiographic patterns can be identified. A list of the 

characteristic radiographic appearances of FD, seen on conventional radiographs is as follows: 

▪ Orange peel appearance (peau d'orange)  

▪ Ground-glass appearance  

▪ Fingerprint appearance 

According to Langlais et al., the orange-peel pattern is often seen in younger patients in the 

maxillary area (1995). The bone is denser and the boundaries of the lesions merge into adjacent 

normal bone. According to Worth (1963), this radiographic feature is pathognomonic of FD.  

The patterns can include a ground-glass appearance, resembling the appearance of sand-blasted 

glass. Worth (1963) suggested this pattern is more commonly seen in adults in the maxillary area. 

The radiographic density is the same as seen in the orange peel appearance. This is the most 

commonly observed pattern (MacDonald-Jankowski, 2009; MacDonald-Jankowski and Li, 2009).  

Another characteristic pattern is noted resembling a fingerprint, due to the abnormal trabeculae of 

the lesion arranged in a swirling pattern. This appearance is pathognomonic of FD (Langlais et al., 

1995). Alsharif and co-authors also reported a spectrum of radiological appearances including a 

cotton wool-like appearance for FD (2009).  

The margins of FD lesions are usually poorly defined (MacDonald-Jankowski, 2009). A broad 

transition zone between the dysplastic and normal bone is seen, commonly referred to as 

“blending” of the dysplastic bone into normal bone. Occasionally, FD lesion borders are better 

defined, especially in young lesions (Mallya and Lam, 2019). Ill-defined borders are the diagnostic 

clue for FD, differentiating it from ossifying fibroma (OF), which has a well-defined appearance 

on radiographs (Akcam et al., 2012). 

Lesions of FD causes thinning of the buccal cortices due to the bucco-lingual bony expansion seen. 

The anatomical outline of the bone remains recognisable despite the obvious expansion (Sontakke 

et al., 2011). In the mandible, this pattern of enlargement affects the bone more evenly along its 

length (fusiform enlargement). In addition, involvement of the mandible often causes bulging of 

the bone border (Pacino et al., 2021). 

FD of the maxilla can displace the cortical borders of the maxillary sinus especially the lateral wall 

of the sinus. This is seen as a reduced airspace (Mallya and Lam, 2019). When the growth of the 

FD lesion occurs inferior to the inferior alveolar nerve canal (IANC), it can cause displacement of 
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the canal superiorly. Superior displacement of the IANC is suggestive of FD (Petrikowski et al., 

1995).  

In cases of increased bone density in FD lesions, the periodontal ligament may appear narrowed 

with loss of the lamina dura (Mallya and Lam, 2019). 

2.6 Advanced imaging features 

Advanced imaging is required to fully demarcate lesions especially when the anatomically 

complex maxilla is involved (Mohan et al., 2014). However, due to limited availability and high 

cost involved, findings of CT (computed tomography) and MRI (magnetic resonance imaging) are 

limited, especially in the African context.  

There are three types of CT presentations of FD that have been described: ground-glass 

appearance, homogeneous dense or sclerotic appearance and radiolucent. These findings are 

characteristic of FD (Pacino et al., 2021). According to Davidova and co-authors (2020), the mixed 

or ground-glass appearance is most frequently (40-55%) seen on CT imaging. In short, ground-

glass appearance, bony expansion and thinning of the cortex are characteristic features of FD seen 

on CT imaging (Atalar et al., 2015).  

On MRI, FD lesions are characterized by decreased signal along with sharply defined borders on 

T1- and variable signal intensity on T2-weighted images (Atalar et al., 2015). FD does not display 

its characteristic features as in conventional radiography or CT, and often resembles the features 

of tumours (Atalar et al., 2015). The MRI appearances of FD are often not definite for the 

differential diagnosis of FD. However, CT in combination with MRI can improve the diagnostic 

precision in FD. MRI has proven to be more useful in cases with soft tissue and neural involvement 

(Atalar et al., 2015).  

2.7 Microscopic Appearance 

It has been stated: “In absence of good clinical and radiologic information a pathologist can only 

state that a given biopsy is consistent with a FOL. With adequate clinical and radiologic 

information most lesions can be assigned with reasonable certainty into one of several categories” 

(Waldron, 1993). FOLs are therefore a complex group of lesions. 

The gold standard for a histologically proven FD is a lesion that shows poorly defined margins 

that are seen radiographically (Pindborg et al., 1971) (cited in MacDonald-Jankowski, 2009). FD 

presents microscopically with a cellular fibrous stroma comprised of collagen and fibroblasts. This 

stroma is composed of irregular, curvilinear and immature trabeculae of woven bone. These 
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trabeculae merge with the surrounding bone. The lesion shows no definite border and is described 

histologically as “lacking osteoblastic rimming”. The net-like bone is found in varying amounts 

and forms and appears like “alphabet soup” or “Chinese characters” (Nelson and Phillips, 2019). 

These trabeculae are not bordered by osteoblasts, and therefore they do not develop into mature 

bone. The quantity, maturity and distribution of bone trabeculae differ from lesion to lesion 

(Nelson and Phillips, 2019).  

2.8 Differential interpretation and diagnosis 

Other disease processes can alter bone patterns in a similar way to FD. The main entity to 

differentiate from FD is OF. The clinical, histological and radiographic appearances of these 

lesions have a considerable similarity since they are both FOLs.   

FD lesions appear more predominantly radiopaque than OF (Akcam et al., 2012). OF is generally 

a well-defined lesion with a smooth border and has tumour-like concentric expansion as opposed 

to FD (Erzurumlu et al., 2015).  

Metabolic bone diseases such as hyperparathyroidism may give a ground-glass appearance 

radiographically, however since this is a systemic disease skeletal lesions are multifocal involving 

multiple bones.  

Paget’s disease of bone may produce a cotton wool appearance, and there may be bilateral bony 

expansion of an entire bone (Erzurumlu et al., 2015). FD is usually seen unilaterally.  

Osteomyelitis may cause a bone to enlarge with evidence of lamellar periosteal new bone 

formation. In contrast, FD enlarges the bone from the inside, thinning the outer cortex therefore 

no laminar periosteal bone is present (Javaid et al., 2019). Patterns of osseous destruction and 

sequestrum formation are typical of osteomyelitis and not seen in FD.   

Osteosarcoma may produce a similar internal pattern depending on the degree of differentiation of 

the malignant osteoblasts, but it should show other malignant and more aggressive radiologic 

features (such as rapid clinical course and destruction), not seen in FD.  

2.9 Prognosis  

Recurrence has been reported in 18% of the cases (MacDonald-Jankowski, 2009).  Radiographic 

follow-up is deemed necessary to investigate progression of the FD lesions (Yang et al., 2018). 

Craniofacial FD (usually monostotic lesions) have shown possibility of sarcomatous change 

(Burke et al., 2017). The prevalence of malignant transformation of FD is reported around 1% in 

purely monostotic cases. Malignant transformation in syndromic cases tends to be higher at around 
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4 % (Mainville et al., 2017). Therefore, long-term recall and reassessment is vital for any patient 

with FD (Mainville et al., 2017).  

2.10 Conclusion  

FD is a complex bone disorder where normal bone is replaced by abnormal fibrous tissue. FD 

causes swelling of involved bones with associated effects on adjacent structures. Depending upon 

its components, FD can display a myriad of imaging features on radiological examinations. 

Therefore, it is a challenge for the clinician to provide a definitive diagnosis. The practitioner 

should be aware of the versatile radiological appearances of FD, such that a correct diagnosis can 

be made.  
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CHAPTER 3: AIM AND OBJECTIVES 

This chapter provides an overview of the aim and objectives of the current study. 

3.1 Aim 

The aim of this study was to analyse the clinical and radiological data of patients diagnosed with 

FD of the jaws who have presented at the Department of Oral and Maxillofacial Radiology, 

University of the Western Cape Oral Health Centre.  

3.2 Objectives 

1. To describe the clinical information of individuals with FD of the jaws seen at the Department 

of Oral and Maxillofacial Radiology, University of the Western Cape Oral Health Centre.   

2. To describe the presenting radiographic features of FD of the jaws on pantomographs as seen 

in the Department of Oral and Maxillofacial Radiology, University of the Western Cape Oral 

Health Centre. 
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CHAPTER 4: MATERIALS AND METHODS 

This chapter encompasses the methodology that was utilized in the current study. 

4.1 Study design 

The study design was a retrospective case-series descriptive study of FD of the jaws. It was 

designed to study the clinical and radiological features of FD (from archived documentation) 

during a period of 46 years from 1974 to 2020 seen at the University of the Western Cape Oral 

Health Centre.  

4.2 Study sample 

All cases from 1974 to 2020 were included in this study. Thus, in consultation with a statistician, 

no sample size determination was required. The sample for this study was selected by collecting 

all patient records of FD available at the Department of Oral and Maxillofacial Radiology at the 

University of the Western Cape Oral Health Centre in Cape Town, South Africa. Only cases of 

FD that were confirmed by histopathological findings were included in this study. All available 

histopathologic specimens had been certified by registered oral pathologists. This amounted to a 

total of 62 FD cases. After adherence to the inclusion and exclusion criteria set below, a final 

sample size of 45 cases were obtained. Since this was a retrospective study, no new radiographs 

were specifically taken for the study and no patient was exposed to radiation unnecessarily to fulfil 

the requirements relating to this study. 

4.3 Inclusion criteria  

1. Patient’s record with a histologically confirmed diagnosis of FD of the jaws.  

2. Patient’s record should be complete with all the demographic and clinical data.  

3. Presence of at least one panoramic radiograph for each record that is anatomically accurate 

and of diagnostic quality.  

4.4 Exclusion criteria 

1. Patients with unknown history or incomplete records. 

2. Patient’s record without a definitive diagnosis. 

3. A patient’s panoramic radiograph with poor or insufficient diagnostic quality (due to 

deterioration of the radiograph and inability to identify related anatomical structures).
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4.5 Data collection 

All data collected for this study was recorded on an Excel® (Microsoft Corporation, 2018) 

spreadsheet (Appendix A). The data spreadsheet was designed based on the objectives for this 

study. The data recorded include: the patient’s age, race and sex. The patient's age, in years, was 

calculated using the date of birth. The sex and race of the patient was retrieved from the archive 

records as noted in the demographic information section of the clinical records. The clinical signs 

and symptoms of the lesion were also recorded. Radiographic features including radiodensity and 

internal structure, location, margins, effect on adjacent structures and teeth were noted.  

4.6 Equipment 

All radiographs acquired before 2019 (i.e. analogue films) were observed on a light reflecting 

radiograph viewing box. These radiographs were viewed in the radiology library with low ambient 

light. This was done to standardise the viewing environment for examining the radiographs. 

Viewing tools such as magnifying glasses were used to allow for detailed radiographical 

examination.  

After 2019 however, the University of the Western Cape Oral Health Centre started using the 

picture archiving and communication system (PACS). All radiographs on this system were viewed 

at the University of the Western Cape Oral Health Centre’s diagnostic room under reduced ambient 

light, with no interruptions and sessions were standardised by viewing all records on a workstation 

with a 3-megapixel screen. Screen specifications: Radiforce RX360 medical LCD monitor, 3-

megapixel – 54,1 cm monitor, serial no: 000000042429080 and latest calibration: 18 November 

2022. 

4.7 Radiographic examination  

For the radiographic evaluation of the pantomographs in this study, the following criteria was used: 

The location of the lesion was categorised into different regions of the mandible and/or maxilla. 

The anterior region of the mandible was defined as being from the left canine (33) to right canine 

(43) and in edentulous patients from the left to the right mental foramina. The posterior region of 

the mandible extends was defined as being from the canine to the angle of the mandible for both 

left and right sides. The anterior region of the maxilla extends from the left canine (23) to the right 

canine (13) while the posterior region of the maxilla extended from canine to the maxillary 

tuberosity.  
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The size of the lesion was measured in millimetres (mm) along the widest diameter of the lesion 

from one border to the opposite border. Radio-density was classified as either radiolucent, mixed 

(both radiolucent and radiopaque) or radiopaque.  

The effect of the lesion on the cortex of the mandible was noted to determine the expansive nature 

of the lesion. Signs of root resorption were recorded, as well as the loss of the lamina dura and 

displacement of teeth.  

Those margins that could not be accurately determined were classified as ill-defined. The 

definition of boundaries was according to the criteria set by Slootweg and Muller (1990): “A lesion 

was considered well demarcated when its radiodensity changed significantly within a distance of 

1 mm when passing to the surrounding bone”. The accepted radiological criteria from the literature 

and standard textbooks such as White and Pharaoh (Mallya and Lam, 2019) were considered.  

4.8 Data analysis  

All radiographs were examined by the same two observers (principal investigator and an 

experienced maxillofacial radiologist). Each image available for the study was examined by each 

observer following a comparison of the results. In cases where there was a disagreement of the 

findings amongst the two observers, a third observer was consulted, and the final decision was 

made by consensus.  

Utilizing systematic random sampling techniques, pantomographs were selected for the inter- and 

intra-examiner reliability tests. With a final sample size of 45, it was estimated that 10 

pantomographs were sufficient for the inter-examiner reliability tests. These pantomographs were 

randomly selected and were included only if it met the inclusion criteria of this study. The inter-

examiner reliability tests were carried out by the principal investigator and an experienced 

maxillofacial radiologist. 

For the intra-reliability tests, 10% of the sample size (4,5≈5 pantomographs) would need to be 

assessed however this number was deemed too small and it was decided (in consultation with a 

statistician) that 10 pantomographs would need to be assessed for intra-examiner reliability. 

Gwet’s Agreement Coefficient (AC) (equation 4.1) was used to test inter- and intra-examiner 

reliability.  
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𝐴𝐶 =
 𝑃0 − 𝑃𝑒 (Ɣ)
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(

𝑚1+𝑛1

𝑁
)

2
) (1 −  (

𝑚1+𝑛1

𝑁

2
))       (4.1) 

4.9 Statistical analysis  

In consultation with a statistician, data was analysed to compare the findings with the different 

demographic parameters of age, sex and race. All categorical data was displayed as frequencies 

and percentages and analysed using Chi squared tests or Fisher’s exact tests for associations. All 

continuous data was reported as means and standard deviations or medians and interquartile 

ranges. All tests were deemed statistically significant at p < 0.05. All data was analysed using 

StataCorp. 2021. Stata Statistical Software: Release 17. College Station, TX: StataCorp LLC. 

4.10 Ethical considerations  

Permission to access records was requested via a letter to the Clinical Manager of the Faculty of 

Dentistry (Appendix B) and Head of the Department of Radiology (Appendix C). Permission was 

obtained from the Head of the Department of Radiology to analyse the records (Appendix D). 

This was a retrospective case analysis of patient records from the Department of Oral and 

Maxillofacial Radiology, University of the Western Cape Oral Health Centre. All information was 

treated as strictly confidential.  

No identifiable patient data was recorded such as name or date of birth. Only the patient’s record 

number was noted for reference purposes. Patient’s anonymity was fully protected. All records 

were stored on an encrypted password protected computer. Printed information was stored in a 

locked office. No personal identifiers were recorded should the data be published. 

In cases where clinical photographs were used to display the lesion, the patient’s identity was 

hidden. The results obtained from this study were used for educational and research purposes only. 

No conflict of interest has been reported. 

This mini-thesis proposal was presented to the Faculty of Dentistry of the University of the 

Western Cape Research Committee and was approved by the Research Ethics Committee (ethics 

reference number: BM22/2/6) of the University of the Western Cape (Appendix E). 

4.11 Budget 

This was a self-funded research project.  
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CHAPTER 5: RESULTS 

A total of 62 cases were diagnosed with FD from 1974 to 2020 at the Faculty of Dentistry, 

University of the Western Cape Oral Health Centre. Of these cases, only 45 records had complete 

information after adherence to the inclusion and exclusion criteria. Presented in this chapter, are 

the results of the 45 FD cases. The other cases were excluded from this study. 

5.1 Intra- and inter-examiner assessment  

To ensure the reliability of the radiographic analysis, the principal investigator carried out intra-

reliability tests. The results from the intra-examiner reliability revealed that all confidence 

intervals were clipped at the upper limit and the Gwet’s AC for all variables was 1, which indicated 

excellent reliability.  

To ensure adequate calibration of the principal investigator, inter-examiner reliability tests were 

carried out by a maxillofacial radiologist. The results from the inter-examiner reliability revealed 

that all confidence intervals were clipped at the upper limit and the Gwet’s AC for all variables 

ranged between 0.8 and 1, which indicated excellent validity. 

5.2 Demographic data  

Table 5-1 below presents the statistical data for the sample set analysed. The ages of the patients 

at time of initial diagnosis ranged from 10 to 65 years. The mean age was calculated to be 25.8 

years for this sample.  

Table 5-1: Study population characteristics. 

Statistical Parameters Age (in years) 

Maximum age  65  

Minimum age  10 

Mean age  25.8 

Median age  23 

Ratio Male: Female 1: 1.8 

 

Table 5-2 below lists the distribution of patients by age. The most frequently affected age group 

in this sample was 11-20 years with 17 patients. The majority of patients in this population were 
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females (64.4 %) with a male to female ratio of 1:1.8. It was noted that this lesion occurred most 

frequently in females when it presented in patients 11-20 years of age (70.6 % of the age group).  

Table 5-2: Distribution of ages and sex of patients diagnosed with FD. 

Age group  No of patients Percentage No of females  No of males  

0-10 1 2.2 % 0 1 

11-20 17 37.8 % 12 5 

21-30 11 24.4 % 7 4 

31-40 11 24.4 % 7 4 

41-50 3 6.7 % 1 2 

51-60 1 2.2 % 1 0 

61-70 1 2.2 % 1 0 

Total  45 100 29 16 

 

With regards to ethnic origin of the patients, most patients were of the Coloured race (55.6 %) 

while Caucasians were the least affected race by this condition with only 2 cases (4.4 %). The 

most affected group of patients with FD were females of Coloured race as well as females of Black 

race, each amounting to 31.1% of the sample. There were no cases of Indian ethnic persons in this 

sample.  

5.3 Clinical presentation 

The majority of the cases were asymptomatic (93.5 %). Only 3 cases presented with pain, 2 of 

which were craniofacial FD cases. The main reason patients presented was due to swelling causing 

asymmetry of the face (Figure 5-1). In this sample, all cases presented with swelling. Only 10 

cases from this sample included information regarding the period from first symptoms to initial 

presentation at the Faculty of Dentistry. Interestingly, 3 cases reported a history of trauma in the 

affected region and 1 case reported previous surgery to the affected region prior to presentation.  



 

 17 

 

Figure 5-1: Clinical photograph of a female patient with maxillary FD, showing facial asymmetry. 

5.4 Type and location    

A total of 46 lesions were analysed. The maxilla was the most affected jaw with 22 lesions (47.8 

%) while 10 lesions (21.7 %) occurred in the mandible. The maxillary posterior region was the 

most affected with 20 lesions while the mandibular anterior region was the least affected with only 

1 case (Figure 5-2). Interestingly, 15 of the posterior maxillary cases (75 %) occurred on the left 

side.  

There were 14 cases of craniofacial FD (30.4 %). Involvement of the nasal cavity, orbit and 

zygomatic process were encountered.  

There was one case where there was involvement of both the mandible and maxilla – this was a 

case of polyostotic FD (Figure 5-3). The majority of the cases in this sample were monostotic FD 

(95.7 %).  

There were 3 cases (6.5 %) of FD that occurred in edentulous patients (Figure 5-4). In comparing 

maxillary, mandibular and craniofacial FD, there were only 3 lesions that crossed the midline. 

These were all mandibular cases of FD.   
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Figure 5-2: Graph showing distribution of FD lesions in the different maxillofacial regions. 

 

 

Figure 5-3: FD affecting the right posterior maxilla and mandible. 
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Figure 5-4: FD affecting edentulous left posterior maxillary ridge. 

5.5 Radiographic presentation  

The radiographic features of 46 lesions as seen on initial pantomographs are presented in the 

following sub-sections. Additional advanced imaging was advised as follows: 2 cases had MRI, 5 

cases had CT imaging and 12 cases had cone beam computed tomography (CBCT) imaging done 

in addition to conventional imaging.    

5.5.1 Radiodensity  

Thirty-one lesions appeared radiopaque on the pantomographs in this study (67.4 %) (Figure 5-5). 

Mixed radiolucent-radiopaque lesions were seen less frequently in this sample (30.4 %) and 

radiolucent lesions were the least frequent with only 1 lesion (2.2 %) (Figure 5-6).  
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Figure 5-5: Radiopaque FD affecting the left posterior maxilla and left maxillary sinus. 

 

 

Figure 5-6: FD with a radiolucent appearance affecting the left posterior mandible. 

5.5.2 Appearance  

The majority of cases showed a ground-glass appearance (69.6 %) (Figure 5-7). There were 9 

lesions which had an orange-peel appearance (Figure 5-8). Of the orange-peel appearance cases, 

88.9 % were seen in younger patients and in the maxilla. Other radiological appearances included 
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a cotton wool appearance (Figure 5-9) in 2 lesions and a sclerotic appearance in 2 lesions. No 

lesions in this sample had a fingerprint appearance.  

 

Figure 5-7: FD affecting the right posterior maxilla and right maxillary sinus showing a characteristic 

ground-glass appearance. 

 

 

Figure 5-8: Large FD lesion affecting the right posterior maxilla showing an orange-peel appearance. 
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Figure 5-9: FD of the right posterior maxilla and right maxillary sinus with a radiopaque, cotton wool-like 

appearance. 

5.5.3 Margins of the lesion 

Half of the lesions in this sample presented with ill-defined margins (50 %), with the appearance 

of “blending into bone” (Figure 5-10 and Figure 5-11). Only 5 lesions (23.9 %) presented with 

well-defined margins which were all found in younger individuals. A small percentage of margins 

were corticated (6.5 %).    

 

Figure 5-10: FD of the left posterior maxilla with ill-defined margins, exhibiting a ground-glass appearance. 
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Figure 5-11: FD affecting the right posterior maxilla shows ill-defined borders. 

5.5.4 Involvement of adjacent regions 

All the cases of FD were analysed to note involvement of adjacent regions. FD lesions affecting 

the maxilla showed maxillary sinus involvement in 27 cases (58.7 %) (Figure 5-12). Involvement 

of the nasal cavity (Figure 5-13), orbit and zygomatic process were noted in this sample.  

 

Figure 5-12: FD with a ground-glass appearance in the right posterior maxilla affecting the right maxilla and 

maxillary sinus. 
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Figure 5-13: FD of the anterior maxilla with involvement of the maxillary sinus and nasal cavity. 

5.5.5 Effect on adjacent structures 

The loss of lamina dura of dentition adjacent to the lesion were noted in 34 lesions (73.9 %) (Figure 

5-14). The lamina dura was affected in most age groups in lesions with differing radiodensities.  

 

Figure 5-14: Pantomograph with accompanying posterior periapical radiograph showing displacement of 

teeth and loss of lamina dura in the left posterior maxilla. Note the orange-peel appearance of the lesion. 
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There were 18 cases (39.1 %) that showed signs of root resorption on the dentition in the region 

of interest.  

In this study, 25 cases (54.3 %) showed displacement of teeth (Figure 5-15 and Figure 5-16).  

 

Figure 5-15: FD of the left maxilla showing marked displacement of teeth. 

 

 

Figure 5-16: FD of the right maxilla showing displacement of teeth. 

Of the 9 mandibular posterior cases, 8 lesions (88.9 %) showed effects on the IANC. Displacement 

was seen inferiorly in 4 cases (Figure 5-17), the IANC was untraceable in 1 case (Figure 5-18) and 

superior displacement was seen in 3 cases (Figure 5-19).  
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Figure 5-17: FD of the left posterior mandible showing inferior displacement of IANC. 

 

 

Figure 5-18: Extensive FD affecting the left posterior mandible. The IANC is not traceable on this view. 
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Figure 5-19: FD of the left posterior mandible showing superior displacement of the IANC. 

5.5.6 Size of lesion 

The lesions were measured on pantomographs along their greatest length to determine the extent 

of growth. The size of the lesions ranged from 40 to 150 mm. The mandibular lesions were larger 

than the lesions occurring solely in the maxilla. There was a statistically significant difference in 

size (in mm) between the mandible (87.5 - Interquartile range (IQR): 70 to 110) and the maxilla 

(52.5 - IQR: 45 to 60).  

 

Figure 5-20: Graph showing size (mm) differences in lesions per location. 
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5.6 Differential interpretation and diagnosis  

Initial diagnosis made by the examining clinician was available in 33 cases. The differential 

diagnoses in these cases included: fibrous dysplasia, ossifying fibroma, fibro-osseous lesion, 

hyperparathyroidism, desmoplastic ameloblastoma, osteomyelitis and Paget’s disease. Three cases 

had ossifying fibroma as an initial diagnosis (9.1%). Two cases had fibro-osseous lesion as an 

initial diagnosis (6.1%). The most frequent provisional diagnosis of the cases in this sample was 

FD with 26 cases (78.8 %).   

5.7 Prognosis 

When going through the clinical records of the patients in this sample, there were no records of 

long-term follow-up. There was however one report where possibility for malignant 

transformation was queried due to the patient experiencing pain and mobility of teeth.  
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CHAPTER 6: DISCUSSION 

This study demonstrates the various demographic, clinical and radiological features of 45 cases of 

FD that presented to the Faculty of Dentistry at the University of the Western Cape Oral Health 

Centre over a period of 46 years. In this discussion, a comparison of this study with other similar 

studies conducted worldwide revealed various findings which will be discussed in detail.  

6.1 Intra- and inter-examiner assessment 

Intra- and inter-examiner reliability tests are an important component of clinical and scientific 

research, which are based on solid evidence. A Gwet’s AC agreement greater than 0.8 and less 

than or equal to 1 indicates very good agreement for Gwet’s AC. The current study therefore met 

the standard for good to very good intra- and inter-examiner reliability.  

6.2 Demographic data  

There were slight variations in this study compared to the findings of previous studies of FD. Large 

studies conducted globally have studied Chinese, European and Nigerian population groups. Only 

one study has been done on a South African population which included 5 cases of FD (Schmaman 

et al., 1970). This highlights a scarcity of research on FD in sub-Saharan Africa.  

A review of the literature revealed few genetic studies focussing on global distribution; however, 

it is interesting to note that certain FOLs such as cemento-osseous dysplasia favour certain ethnic 

communities (MacDonald-Jankowski, 2003; MacDonald-Jankowski, 2008). It was therefore 

deemed noteworthy to investigate race in this cohort. The majority of patients in this sample was 

Coloured (or of mixed ancestry).  

The average age of initial diagnosis of these patients, was 25.8 (age range 10-65 years). This is in 

accordance with the literature that reports an average age of initial presentation at 25 years 

(MacDonald-Jankowski and Li, 2009). Other studies have noted that FD is usually diagnosed in 

affected individuals in the first to third decade of life (Ogunsalu et al., 2001; Eversole et al., 2008; 

Alsharif et al., 2009). However, the time prior to initial presentation (from initial awareness) was 

calculated at a much earlier age in most studies (MacDonald-Jankowski and Li, 2009). This was 

also evident in this sample - most patients were aware of their condition months before presenting 

for management. This could be due to seeking treatment via traditional medicine initially. This 

discrepancy could also be attributed to the asymptomatic nature of FD, which may prevent patients 

from seeking dental care until there is marked swelling, asymmetry of the face or pain. Clinical 

history received from one patient revealed a swelling of more than 2 years. There was hesitance 
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to seek treatment as the lesion was not “getting bigger”. The patient only presented due to pain 

present for two weeks. Waldron noted that the majority of FD cases cease in growth or “burn out” 

once skeletal maturity has been reached, usually in early adulthood (MacDonald-Jankowski and 

Li, 2009). However, this claim is not supported by Eisenberg and Eisenbud (1997) as there are 

insufficient studies of FD cases followed up over a long period to substantiate that view. This 

disagreement is supported by various reported studies stating reactivations of FD during hormonal 

changes such pregnancy, puberty and menstruation (Sachs, 1997) (cited in MacDonald-Jankowski 

and Li, 2009). This confirms the need for long-term follow-up in FD cases.  

In this study, there was a slight female predilection (1.8: 1). This was similar to previous reviews 

of FD found in the literature where there was a female predominance (Yoon et al., 1989; Slootweg 

and Muller, 1990; MacDonald-Jankowski and Li, 2009). However, there have been cases reporting 

no sex predilection (Ogunsalu et al., 2001; Eversole et al., 2008; Alsharif et al., 2009). Variations 

in this regard could be due to various genetic and environmental factors.  

6.3 Clinical presentation  

All the lesions occurring in the jaws in this report presented with swelling and majority (93.5 %) 

showed radiographic evidence of expansion of the affected bone. This finding is consistent with 

the systematic review done by MacDonald-Jankowski (2009), which showed notable swelling and 

radiographic evidence of expansion were present in 90% and 100% of cases respectively. The 

expansion involving the lower border was only reported in a few studies globally. The lack in 

reporting of this feature was surprising as the downward expansion of the lower border of the 

mandible is regarded as one of the most obvious features of FD affecting the mandible on a 

pantomograph (MacDonald-Jankowski, 2009).  

In this study there were 3 cases that had a history of trauma and 1 case of previous surgery to the 

affected region.  Interestingly, one study considered trauma as a contributing factor (Yetiser et al., 

2006) (cited in MacDonald-Jankowski, 2009). This amounted to 3 out of 26 cases and included a 

road accident, nose surgery and tooth extraction. However, there is not much evidence to support 

this finding.  

6.4 Type and location  

Monostotic cases were in the majority in this sample (95.7 %). There was only 1 case of polyostotic 

FD, however there were no syndromic cases of FD in this sample. This could suggest that lesions 

primarily affecting the jaws are uncommon in syndromic cases. This could be partly explained by 

an inadequate search for lesions other than the clinically obvious jaw lesions, although signs of 



 

 31 

 

characteristic skin macules and precocious puberty are unlikely to be missed. Nevertheless, the 

taking of a thorough obstetric history and full examination is unlikely in the dental setting.  

The current study showed a predilection for the maxilla over the mandible. In comparison to most 

studies on FD, this was in accordance with the literature (MacDonald-Jankowski, 1999; Slootweg 

and Muller, 1990; Yoon et al., 1989). There have been reports of equal distribution of cases 

affecting the jaws (Alsharif et al., 2009; Nityasri et al., 2011).   

FD lesions favoured the left side in this study. However, it could be assumed that such a 

predilection may just be an earlier stage of manifestation of the monostotic FD and may vary in a 

larger sample of patients.  

Craniofacial bones were involved in 14 cases (30.4 %). Large studies have reported a low 

incidence of craniofacial FD. MacDonald-Jankowski (2009) had 1 case of craniofacial FD out of 

21 cases. However, Schmaman and co-authors (1970) reported 1 case of craniofacial FD out of 5 

cases (20 %). With regard to the involvement of the bones of the craniofacial region, the orbit, 

zygomatic process and frontal bone were affected. This is in contrast to the findings of Lustig and 

co-authors (2001), who identified the ethmoid as the most commonly involved bone, followed by 

the sphenoid and frontal.  

Only 3 cases crossed the midline in this study. These were all FD lesions affecting the mandible. 

The midline of the maxilla was not crossed in any of the cases in this study. The explanation for 

this finding is uncertain at this stage.  

6.5 Radiographic presentation  

The pantomograph, in most conditions is a sufficient diagnostic tool for most FOLs (Pick et al., 

2022). It assists in defining the lesion providing an accurate provisional diagnosis prior to 

histopathology. In addition, periapical radiographs aid in determining the internal structure of FD 

accurately as it is placed closest to the jaw. However, 3D imaging is needed to demarcate lesions 

especially in the complex maxilla and for atypical and vague cases, especially craniofacial cases. 

CT is regarded as the gold standard and is especially useful in surgical planning.  

This study focused on conventional imaging. It can be claimed that this study proves worthy in 

Southern Africa (and the developing world) because conventional imaging is relatively easily 

available, low-cost as opposed to advanced imaging, easy to analyse and offers overall information 

about the lesion. Many reports in the literature have shown that conventional radiographs provide 

most of the information needed to make a reasonable accurate provisional diagnosis. Advanced 

imaging proves to be costly, and access is limited in South Africa.  
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6.5.1 Radiodensity  

Most cases in this sample were radiopaque (67.4 %). From a radiological point of view, previous 

reports have shown that most FD cases had specific radiographic features, such as about one-fifth 

having a mixed appearance (radiolucent and radiopaque) or solely radiopaque (El-Mofty, 2014; 

Eversole et al., 2008). It has also been found that earlier lesions present as a radiolucency while 

later lesions tend to be more sclerotic (El-Mofty et al., 2017; Eversole et al., 2008; Waldron, 1993). 

The appearance of radiolucent lesions in younger patients may indicate that calcification occurs 

progressively with age however this could not be ascertained in this sample.  

6.5.2 Appearance 

The radiographic appearance of the lesions in this sample showed a variation in appearances. The 

most typical appearance of the lesions in this sample was a ground-glass appearance (69.6 %). 

Alsharif and co-authors reported a spectrum of radiological appearances namely, radiolucent, 

radiopaque and cotton wool appearances for FD (2009). This contrasts with OF which appears 

more sclerotic with central or dense opacification (Moshy et al., 2012).  

Radiologically, the literature reports that most cases of FD show a characteristic ground-glass 

appearance (Eversole et al., 2008; El-Mofty, 2014). This appearance is further confirmed by 

MacDonald-Jankowski and Li (2009) and by the systematic review by MacDonald-Jankowski 

(2009). The basic patterns discernible in FD was first described by Fries in 1957: pagetoid (56%), 

a mixture of dense and radiolucent areas of fibrosis; sclerotic (23%), mass is homogeneously 

dense; and cystic (21%), a spherical or ovoid lucency surrounded by a dense boundary (Mohan et 

al., 2014). Therefore, the radiologist should be aware of the radiographic versatility of FD.  

6.5.3 Margins of the lesion 

The findings of the current study align with the results of previous studies. When describing any 

lesion, the margin or border is defined as “the interface between the lesion and the normal 

surrounding tissue” (Farman et al., 1993). An explanation of marginal definition has been 

described by Slootweg and Muller (1990): “A lesion with a zone of transition less than 1 mm can 

be considered to be well defined”. Margins can be readily assessed on conventional radiographs. 

The current gold standard for the diagnosis of FD is a histologically proven FO lesion with the 

radiographic findings of poorly defined borders (Yang et al., 2018). This is also supported by 

Sherman and Glauser (1958) and Eversole and co-authors (1972) (both cited in MacDonald-

Jankowski, 2009), who explained that diffuse lesions are usually ill-defined and dysplastic in 

nature. The type of margin is a diagnostically strong feature and can be relied upon (MacDonald-
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Jankowski, 2009). OF has a well-defined, smooth and sometimes corticated border (Eversole et 

al., 1985).  

6.5.4 Involvement of adjacent regions  

There were 22 cases of FD solely affecting the maxilla, 16 lesions had maxillary sinus involvement 

(72.7 %). With regards to the craniofacial FD cases, 78.6 % had maxillary sinus involvement. This 

is in accordance with the literature where FD affecting the maxilla almost always involves the 

maxillary antrum, either by obliterating it or by displacement of its borders (MacDonald-

Jankowski et al., 2004). FD tends to displace the lateral wall of the maxilla into the maxillary 

antrum, maintaining the outer shape of the wall (Mallya and Lam, 2019). The shape of the  

expansion into the maxillary sinus follows the original outline of the central antral wall, which 

differs from the more convex extension of a tumour (Mallya and Lam, 2019).   

In this study there were 4 FD cases that involved the orbital area. FD cases affecting the orbit and 

optic canal can pose a significant risk in developing visual disturbances and blindness. In a report 

by Katz and Nerad (1998), there were only 2 out of 20 cases of FD with ophthalmic manifestations, 

that was due to the maxilla as the primary location. This highlights the rarity of orbital involvement 

however the clinician needs to be aware of this serious potential effect of craniofacial FD.   

6.5.5 Effect on adjacent structures  

The lamina dura around the teeth in the vicinity of the lesions was absent in 34 cases in the present 

study (73.9 %). This is an important radiological feature of FD. Petrikowski and co-authors (1995) 

has suggested that the loss of lamina dura is a unique feature of FD. This feature could be used as 

an ancillary diagnostic feature for FD. 

Displacement of teeth was noted in 25 cases (54.3 %). Although displacement of teeth was reported 

by Waldron and Giansanti (1973), it is not considered a pathognomonic feature of FD 

(MacDonald-Jankowski and Li, 2009). The higher rate of tooth displacement in this study could 

be attributed to the large dimensions of the lesions in this sample. 

The current study revealed involvement of the IANC in 8 of 9 posterior mandibular cases (88.9 

%). Displacement was noted superiorly in 3 cases, inferior displacement was seen in 4 cases and 

obliteration of the IANC was noted in 1 case. Petrikowski and co-authors (1995), suggested that 

the superior displacement of the IANC was a unique characteristic of FD. Similar findings were 

reported in the study by MacDonald-Jankowski and Li (2009). However, Petrikowski noted no 

inferior or downward displacement. Reasoning for this difference could be due to certain ethnic 

differences. Petrikowski studied a Caucasian population whereas the current study was of varying 
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ethnicities. This suggests that the displacement is dependent on the centre of the lesion. The 

downward displacement of the IANC in the present report suggests that the centre of the lesion is 

located in the alveolus.  

Root resorption was noted in 18 cases (39.1 %). This finding differed from the literature. In studies 

where root resorption was noted: Waldron and Giansanti 1973; Zhang, 1989 and Lu et al., 1993 

(cited in MacDonald-Jankowski, 2009) all had no cases of root resorption. In one study there were 

2 cases of root resorption out of 18 cases of FD (MacDonald-Jankowski, 2009). The reason for the 

difference could be attributed to the long waiting time from initial presentation to diagnosis in 

most of the cases in this sample.  

6.5.6 Size of lesion  

There are no reports commenting on the size of FD lesions. However, it was noted that mandibular 

lesions were significantly larger than maxillary lesions in this sample.  

6.6 Differential interpretation and diagnosis  

Many FD lesions in the present study were of a considerable size at initial presentation and had a 

classical clinical and radiological presentation so that a sole diagnosis of FD was offered in 26 of 

the 33 cases (78.8 %) (in cases where an initial diagnosis was provided). Sakota (1977) (cited in 

MacDonald-Jankowski and Li, 2009), considered the clinician’s provisional diagnosis. The study 

reported 34 out of 49 (69,4 %) cases were correctly identified as FD. Only 4 FD cases were initially 

diagnosed as OFs. OF is usually the main lesion to be included as a differential diagnosis for FD. 

On radiographs, OF usually appears as a well-defined, mixed radiolucent-radiopaque lesion. FD 

usually appears more radiopaque with a ground-glass appearance (Mohan et al., 2014). Many of 

these errors could have been caused by the uncertain knowledge and nomenclature during the 

1970s regarding the features of FOLs.  

A single case was initially diagnosed as Paget’s disease. Similar studies have also made mention 

of initially diagnosing FD as Paget’s disease. The defining characteristic is that FD shows a section 

of bone involved whereas in Paget’s disease the complete bone is involved with asymmetric 

enlargement. In maxillary lesions, there is encroachment of the maxillary sinus wall in FD, 

however in Paget’s disease there is no involvement (Langlais et al., 1995). 

The current study also included an initial diagnosis of osteomyelitis. In osteomyelitis, there is 

normally a periosteal reaction which occurs on the surface of the cortical bone. In FD, the epicentre 

of the lesion is within the alveolus (Wood and Goaz, 1997).  
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Considering histopathology, the results of this study support the fact that histopathology is 

essential for the diagnosis of FD, as it was performed in all the cases. However, there is difficulty 

with FD lesions that present atypically, in these cases correlation with clinical and radiologic 

information should always be made. 

6.7 Prognosis  

Clinical data on follow-up and recurrence are generally lacking. Follow-up is necessary as the 

current evidence proves that FD lesions can undergo reactivation during hormonal changes (as 

discussed previously). In this study, there were no records of long-term follow-up. Recurrence has 

been reported in 18% of the cases (MacDonald-Jankowski, 2009).  Craniofacial FD (usually 

monostotic lesions) have shown very low likelihood of sarcomatous change (Burke et al., 2017). 

The prevalence of malignant transformation of FD is reported around 1% in purely monostotic 

cases. Malignant transformation in syndromic cases tends to be higher at around 4 % (Mainville 

et al., 2017). There was one report in the current study where the possibility for malignant 

transformation was queried. Therefore, long-term follow-up is of utmost importance.  
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CHAPTER 7: CONCLUDING REMARKS 

Several interesting findings were discovered during this study. Presented below is the final section 

of this mini-thesis which addresses the limitations, recommendations and conclusion of this study. 

7.1 Limitations 

This study only evaluated the archived records of patients that presented to the University of the 

Western Cape Oral Health Centre and is therefore not a representative sample of the Western Cape 

population.  

Due to the retrospective nature of this study, all FD cases were reviewed from 1974. Therefore, 

there could be no standardisation of radiographic quality. Analogue films as well as digital 

radiographs were assessed. Different panoramic machines were utilized by varying operators, 

causing a variation. In this study, the size of the lesion on the pantomograph was measured. But 

due to the lack of standardization, the measurement could not be regarded as absolutely accurate 

and could thus be seen as a limitation. Due to the two-dimensional nature of panoramic 

radiography, radiographic findings such as adjacent regions involved, are also limited in the case 

of craniofacial FD.  

There was also a lack of clinical information in some cases, such as the history of lesion. It was 

difficult to obtain the clinical signs and symptoms of the lesions especially for older cases where 

the patients record was missing or incomplete. This stresses the importance of proper record 

keeping especially to allow for appropriate long-term follow-up visits for the patient as well as for 

medico-legal purposes.  

It was noted that while reviewing radiographs in this study that 3 patients were edentulous in the 

region of interest. The cause for this finding could not be ascertained but perhaps the lesion caused 

the teeth to be mobile and therefore the teeth were extracted. Another possibility could be 

attributed to dental infection where no radiographs were taken prior to tooth extraction.   

7.2 Recommendations 

In the case of future studies, size of lesions can only be considered accurate with 3D imaging. This 

is due to magnification and distortion on panoramic radiographs. A review of the literature has 

proven that there is insufficient data regarding long-term follow up on FD cases and clinical 

outcomes is generally lacking. It would be recommended that future research provide more insight 

on these topics. With the advancements in radiology, radiation protocols would then need to be 
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put in place. To the best of the researcher’s knowledge, no such imaging protocol for FD is in 

place.   

7.3 Conclusions 

In conclusion, FD lesions are known to cause clinical, radiological and histological changes. 

Radiologists play a vital role in the identification of osseous alterations associated with FD. The 

current study revealed that FD occurred most frequently in females with the maxillary posterior 

region the most affected. It is usually a painless swelling with swelling and facial asymmetry as 

the most common presenting feature. Radiographically, it is seen as an ill-defined radiopaque 

lesion. These findings are in keeping with the literature globally, therefore demographic data, 

clinical findings, and, most importantly, histopathological, and radiological features are essential 

for an accurate diagnosis.  
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CHAPTER 9: APPENDICES  

Appendix A:  Data collection form.  
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Appendix B:  Letter to request permission to access patient information from the Clinical 

Manager (Faculty of Dentistry, University of the Western Cape). 
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Appendix C:  Letter to request permission to access patient information from the Head of 

Department (Department of Radiology, Faculty of Dentistry). 
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Appendix D:  Letter from Head of Department - Permission granted to access patient 

information.  
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