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ABSTRACT 
 

BACKGROUND: Fibrous dysplasia and ossifying fibroma are 
recognized by their overlapping clinicopathological and 
radiological features, thus presenting diagnostic dilemma despite 
advances in immunohistochemistry and molecular studies. 
OBJECTIVE: This study aims to determine the prevalence and 
clinicoradiological and histopathological patterns of FOLs in South 
West Nigerian population. 
METHODS: A retrospective clinico-pathological review of all 
confirmed cases of jaw FOLs seen at our tertiary health centre, 
OAUTHC, Ile-Ife, from January 2007 to December 2016. 
RESULTS: A prevalence of 8.7% (69) of FOLs of jaws from a total 
of 790 biopsies was diagnosed within the 10-year period. Amongst 
the FOLs seen, frequencies are 40(57.9%) cases of OF, 24(34.8%) 
cases of FD and 5(7.3%) cases of ODs. Higher female proportion 
compared to male in a ratio of 1.6:1 was observed, with mandibular 
predilection of 46 (66.7%) cases.  
CONCLUSION: OF is the commonest FOLs of the jaws, while 
ODs are rarely seen in this environment. Meticulous attention to 
clinicopathologic details and intraoperative findings of a suspected 
case of FOLs is imperative in order to eliminate the diagnostic 
pitfalls associated with this lesion especially in a low-income 
geographical region. Our findings will also advance the knowledge 
and diagnostic methods in local and global environment. 
 
Key words: Fibro-osseous lesions, Oral and Maxillofacial region, 
clinicopathological patterns 
 
 

INTRODUCTION 
 

The relatively high prevalence of fibro-osseous 
lesions of the jaws among orofacial tumours has 
been widely reported in scientific literature. 
Although odontogenic tumours and cysts have 
been documented to have a more predominant 
prevalence than this heterogeneous group of 
lesions. FOLs are characterized by replacement 
of bone with a benign connective tissue stroma 

containing varying degrees of mineralization in 
form of woven or lamellar bone and  cementum 
–like, round, acellular, intensely basophilic 
structures1, 2.  
 

Due to their heterogeneity, different 
classification systems have been proposed in 
order to define this category of lesions but 
none was universally acceptable until the WHO 
(2005) classification which resolved the 



Soyele et al: Patterns of fibro-osseous lesions of the oral and maxillofacial region 
 

Afr J Oral and Maxillofac Path. Med. Vol.4 No. 1, Jan – Jun, 2018 
17 

 

previous controversy2-4. According to WHO 
2005 classification, FOLs are separated into 
three distinct categories including FD 
(developmental), neoplastic (OFs) and 
dysplastic/reactive ODs5 . FOLs are often 
painless, however, there is significant aesthetic 
and functional disturbances while some are 
recognized on routine radiographs6. 
 

The aetiology of maxillofacial FOLs is 
controversial with authors proposing different 
aetiopathogenesis; periodontal ligament origin 
due to the presence of cementum-like tissue7, 
theory associated with medullary bone origin,6 
while others have propounded an emergence 
from periosteum and  regard FOLs as a variant 
of low-grade malignancies due to their 
aggressive growth pattern. Although molecular 
pathogenesis of the post-zygotic somatic 
mutation of GNAS 1 gene has been elucidated 
for FD8, none yet per say has been confirmed for 
OF and OD, except for CDC73 gene mutation 
observed in about 30-50% of OF9. 
 

Despite the dynamism in classification systems 
of FOLs, their clinical and histological 
characteristics are relatively overlapping without 
pathognomonic parameter(s). Hence the 
dilemma of a definitive distinction between 
these lesions poses a challenge for 
histopathological diagnosis. It was opined that 
FOLs of the jaws evolve as a single spectrum of 
disease entity7.  
 

FD is a developmental fibro-osseous lesion that 
represents about 5% of all benign bone tumors 
and has been postulated as an hamartomatous 
lesion consequent to aberration in mineralization 
of fibrous matrix10, 11. FD is sub-classified as 
being monostotic (75%-80%, more common) 
when a single bone is affected or polyostotic 
when multiple bones are simultaneously 
involved; this can either be syndromic or non 
syndromic9.  
 

Ossifying fibroma (OF) is a neoplasm of bone 
with considerable controversy due to confusion 
about its nomenclature and terminology9. It is 
further classified into a) conventional type b) 
juvenile/aggressive/active variants (trabecular 
and psammomatoid). OF usually occurs in jaws 
with a female predilection and a posterior 
mandibular propensity.  Juvenile variants are 

usually situated outside the tooth-bearing areas 
in the maxilla and craniofacial bones with an 
aggressive behavioral tendency12. 
 

Osseous dysplasia is a group of reactive lesions 
that is almost always restricted to the alveolar 
process with variable incidence based on 
geographical location and ethnicity. It is rarely 
presented for histopathologic biopsy and 
analysis due to the high frequency of it being an 
incidental finding usually with no signs and 
symptoms; hence diagnosis is made clinically 
without referral for biopsy11.  
 

Despite various attempts in the literature at 
differentiating FOLs of the jaws1, 13, persistent 
levels of difficulties are sometimes encountered 
by the histopathologist at reaching a specific 
diagnosis because these category of lesions 
possess the same histo-morphological 
attributes7. A mixture of osteoid, bone or 
cementum-like calcifications is often present 
within an individual lesion3. In the absence of 
appropriate clinical and radiologic information, 
histochemical stains (Osteocalcin, Azan, 
Toluidine blue and Runx2) and molecular 
marker (PCR analysis of PNA) that helps to 
distinguish between FD and OF can assist the 
oral pathologist in arriving at a definitive 
diagnosis13. This study aims to determine the 
prevalence and clinicoradiological and 
histopathological patterns of FOLs in South 
West Nigerian population between the periods 
of 2007-2016.  
 
MATERIALS AND METHODS 
 

Biopsy records of all histopathologically 
diagnosed FOLs seen at the Oral Pathology unit 
of Obafemi Awolowo University Teaching 
Hospital Complexes, Ile-Ife (OAUTHCI) 
between January 2007 and December 2016 were 
retrieved. Hematoxylin and Eosin stained glass 
slides of FOLs were also retrieved and reviewed 
independently by two oral pathologists for 
reconfirmation of the diagnosis. For those whose 
slides were unavailable or the H&E stains 
appeared faded or non-visible, new sections 
were prepared from the paraffin formalin-fixed 
blocks. Record of FOLs in oral diagnosis unit 
within the study period was also checked for the 
presence of documented OD. WHO (2005) 
classification of FOLs of the jaws was used.    
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Information on demographic data and clinical 
parameters including age, gender, site, and 
duration of lesion prior to presentation, 
associated symptoms and progression of the 
lesion were recorded and analyzed 
retrospectively. Information on radiographic 
features including density and margin/border 
were extracted; histologic features and history of 
recurrence were also recorded. 
 

Regarding site distribution, the maxilla was 
divided into two anatomic regions as anterior 
(midline to distal surface of canine) and 
posterior (mesial surface of first premolar 
distally). The mandible was also divided into 
four anatomic regions: anterior (midline to distal 
surface of canine), posterior (mesial surface of 
first premolar to distal surface of third molar), 
angle (from distal of third molar to the inferior 
portion of ramus), and ramus (upper portion of 
the ramus beyond the occlusal plane). Possible 
simultaneous involvements of sites were also 
taken into context. Radiological features were 
assessed for radiolucency, mixed radiolucency -
radiopacity and radiopacity, as well as margin of 
the lesion (ill-defined or well defined). 
 

Histopathologic features such as type of bone 
(woven/lamellar/mixed), stroma cellularity 
(fibroblasts only), presence of cementum‐like 
material, nature of stroma (degree of 
collagenization) and presence or absence of 
artefactual retraction were analyzed.  
 

Bone trabeculae were analyzed as:  
i)     Mature (lamellar) bone trabeculae > 75%  

ii) Immature (woven) bone trabeculae        
> 75% 

iii) Almost equal proportion of both.  

Each slide was divided into 4 equal quadrants. 
Each quadrant was subdivided into 4 smaller 
quadrants. In each small quadrant 15 
consecutive bone trabeculae were identified for 
number of trabeculae that showed each of 
woven, pure lamellar and mixed bone type. The 
same exercise was repeated in the remaining 
three small quadrants. The same exercise was 
also repeated in the remaining 3 large quadrants. 
The total number of bone trabeculae, from a 
gross total of 240 trabeculae, that displayed each 

of woven, lamellar and mixed bone types, was 
determined and related to the gross total of 240 
trabeculae to establish percentage of each bone 
type in a slide (case). This percentage 
represented the proportion of each bone type 
in each case. Evaluation was done at x40 
objective/eye piece magnification  
 

Each slide was divided into 4 quadrants. From 
each quadrant, 5 points were identified from a 
circular view observed under x20 objective lens. 
The identified points were labeled as north, 
south, east, west and centre. In each of the 
identified points, the total number of cells 
assessed per quadrant under x40 was recorded. 
The exercise was repeated in the remaining 3 
quadrants and the summation was taken as the 
total count of the cells. 
Cellularity was also analyzed as:  
 

I. Highly cellular---------------Greater than or 
equal to 70%,  
II. Moderately cellular----------Greater than 30% 
but less than 70%, 
III. Poorly cellular--------------Less than or equal 
to 30% 
 

Nature of stroma was sub-divided into densely 
collagenized, moderately collagenized and 
poorly collagenized. Cementum-like materials 
and artefactual retraction spaces were only 
designated as whether present or absent. These 
were examined and investigated by two oral 
pathologists.  
 

To demonstrate if the duration of a lesion prior 
to intervention influences the degree of 
cellularity and/ or collagenization of the stroma 
in FOLs, duration prior to presentation was sub-
divided into interval of 5 years:  
a) Less than 5 years  
b) 6-10 years  
c) 11-15 years and  
d) > than 15 years  
 

This was then compared with all the analyzed 
histologic parameters. The data were analyzed 
using Stata 14 (Statacorp College Station, 
Texas). Descriptive statistics carried out were 
for socio-demographic variables such as age, 
gender, and location of tumour and prevalences 
of the lesions were determined; the absolute and 
relative frequencies were obtained and expressed 
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as percentages. Means and standard deviations 
were used for continuous variables while 
proportions and tables were used for categorical 
variables. Analysis of each diagnosis entailed: 
the number of samples, male: female ratio, age 
range, mean age and standard deviation.  
 

The t-test and ANOVA was used to compare 
differences in the age; this was after Levene test 
and Shapiro-Wilk test had been used to confirm 
normality of data and homogeneity of variance 
respectively. The Chi-square test was used to 
compare the proportion of the different types of 
FOLs and types across the age groups, locations 
and histologic parameters. All tests were carried 
out with significance accepted at p < 0.05. 
  
RESULTS  
 

A total of 69 (8.7%) cases of FOLs from a total 
of 790 biopsy including 3 cases from Oral 
Diagnosis unit were retrieved and documented 
from the archives of Oral Pathology biopsy 
record within the study period. Giving a 
prevalence of Ossifying fibroma (OF) 
constituted 40 (57.9%) cases and fibrous 
dysplasia (FD) had 24 (34.8%) cases while 5 
(7.3%) cases of osseous dysplasia (OD) were 
recorded. Three (3) cases of OF were juvenile 
active variant (Table 1). 
 

FOLs presented a mean age of 28.9 years ± 12.5 
ranging from 6 years to 65 years with median 
age of 28yrs. Most of the FOLs were seen in the 
third (23, 33.8%) and fourth decades (18, 
26.5%). The mean ages for individual lesion 
were; OF = 33years ± 12.3 (mean age of JOF= 
28years ± 3.5), FD= 20.7years ± 8.2 and OD= 
35.6years ± 13.1 (statistically significant value 
of p= 0.0001 was found when mean ages of OF, 
FD and OD were compared). The most 
significant differences in mean ages being 
between FD and OF with a p value of 0.0001 
and between FD and OD with a p value of 0.022 
(Table 1). 
 

The male (37.7%) to female (62.3%) ratio for 
the FOLs was 1:1.6 with a slight female 
predilection. OF and OD recorded definite 
female predilection with a male: female ratio of 
1:2.1 and 1: 4. There was equal gender 
presentation for FD cases (ratio of 1:1). 
However, there was no significant correlation 

between the lesions and gender (p= 0.328).  The 
mean ages for both gender also differ for male = 
26 ± 8.8 years (SD) and females = 31.6 ± 13.7 
years (SD), with a significant correlation 
between the age and sex at p= 0.02 
(P<0.05)[Table 1]. 
 

Progressive slow growing swelling with facial 
asymmetry and teeth displacement were 
observed in 65(94.2%) cases of FOLs (Fig 1 a 
and d), 3 (4.4%) cases described a stable growth 
since inception of a mild swelling, while it was a 
coincidental finding in one case. The slow 
growing behavior was evident in all types of the 
FOLs with a p value of 0.0001.  
 

Associated pain was reported in 5 (7.3%) cases. 
Other associated signs and symptoms that can be 
found include ulceration of the overlying 
mucosa, pus discharge with draining sinus, egg-
shell cracking sensation, bleeding, visual 
impairment and nasal obstruction from oro-
antral communication. 
 

The duration of FOLs prior to presentation 
ranges from 2.4 years – 19 years with a mean of 
4.5 years ± 4.3. OF has a mean duration of 
3.2years ± 3.0 (range 3.6 – 10 years), FD = 7.1 
years ± 5.4 (range of 2.4 – 19 years) and OD= 
2.6 years ± 0.9 (range of 2 – 4 years). FD 
presented with highest mean year of presentation 
while almost all cases of OD was the least with 
lowest mean time. Teeth mobility was seen in 14 
(24.1%) cases (12, OF and 2, FD cases).  
 

Mandibular predilection of 46 (66.7%) cases 
was observed for FOLs with a maxilla: 
mandibular ratio of 1:2. OF had a high 
mandibular predilection with 34 (85%) cases 
and a maxilla: mandibular ratio of 1:5.7. FD 
presented more in the maxilla (15, 62.5%) with a 
maxilla: mandibular ratio of 1.7:1. OD was seen 
more in the mandible (60%). Twenty six 
(72.2%) cases of OF were seen in the posterior 
mandibular region while 3 cases were present in 
ramus and angle region. 12 (33.3%) cases of OF 
in the mandible were observed to have crossed 
the midline. Five of the maxillary OFs also had 
extensive sinus involvement. A significant 
association was found between the FOLs and the 
site (maxilla and mandible) with p ≤0.05 (Table 
2). 
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Table 1: Sex and Age Distribution of Fibro-Osseous Lesions of the Jaws.  

     Juvenile OF Osseous  dysplasias  
  

  Fibrous 
dysplasia 

Ossifying 
fibroma 

Trabecular Psammomatoid         Periapical  focal 

Total cases n (%)     24(34.8) 40(57.9) 3(4.3) 0(0) 1 4 
Gender        
Male                         12 13 1  0 1 
Female   12 27 2  1 3 
M: F ratio   1:1 1:2 1:2  0:1 1:3 
Decade                
first  2 1   0  
second  9 4   0  
third  11 11   1  
fourth  1 14   3  
fifth  1 4   0  
sixth  0 3   1  
seventh  0 2   0  
Mean ± SD                                                                      20.7 ± 8.2 33 ± 12.3                                                              28 ± 3.5 35.6 ± 13.1  

Table 2. Site distribution of fibro‐osseous lesions 

JAWS OF FD COD Total 
 

Maxilla 
    

anterior 0 1 0 1 

posterior 0 3 0 3 
Anterior +posterior 1 7 0 8 

Posterior +sinus 3 0 0 3 
Anterior +posterior+sinus 2 1 0 3 

bilateral anterior 3 0 0 3 

bilateral posterior 0 0 2 2 
Mandible     

posterior                             3 0 2 5 

Anterior +posterior 9 0 1 10 
Posterior +ramus 1 1 0 2 

Anterior +posterior +ramus 2 0 0 2 

bilateral anterior 1 1 0 2 
bilateral posterior 11 1 0 12 

bilateral posterior+ramus 0 2 0 2 
     

Total 36 17 5 58 

 
Table 3: Radiographic presentation of Fibro-Osseous Lesions of the Jaws                       
                                                    
                                                      Radiolucency           Radiopaque                Mixed         Total 
 Total cases, n (%) 
Ossifying fibroma                             9(26.5)             9(26.5)           16 (47.1)    34(100)  
Fibrous dysplasia                              2(10)             6(30)           12(60)        20 (100) 
Osseous dysplasia                             1(20)             2(40)             2(40)         5 (100) 

 
Radiographic margins     
                                             Well-defined           ill-defined                   Total 
Ossifying fibroma                                26(76.5)                   8(23.5)                  34(100)  
Fibrous dysplasia                   4(20)                 16(80)                  20 (100) 
Osseous dysplasia                                  4(80)                   1(20)                    5 (100) 
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Fig 1a-d: Extra-oral swellings on the maxilla (a) and posterior mandible (b) with intraoral bony expansion of 
the buccal plate with mild displacement of associated teeth (c and d). 
 

 

 
 
Fig 2: Right and left oblique anterior lateral views and with posterior anterior view of the skull showing well 
circumscribed radiolucent areas with surrounding radio-opacity on the mandible extending from distal 
portion of tooth 35 to distal of portion tooth 42.

a b 

c d 



Soyele et al: Patterns of fibro-osseous lesions of the oral and maxillofacial region 
 

Afr J Oral and Maxillofac Path. Med. Vol.4 No. 1, Jan – Jun, 2018 
22 

 

Twenty two (55%) cases of OF were 
provisionally diagnosed as OF after the 
radiographic view while the others were 
diagnosed as ameloblastoma (6 cases), central 
hemangioma (4 cases), central giant cell 
granuloma and fibrous dysplasia (2 cases each).  
Others include chronic osteomyelitis, calcifying 
odontogenic cyst or simply fibro-osseous lesion.  
Seventeen (70.8%) cases of FD were given a 
provisional diagnosis of FD; other diagnoses 
include ameloblastoma and ossifying fibromas 
(3 cases each) and central giant cell granuloma 
(Table 3). 
 

Only 63 respondents had histologic features 
available for analysis. A predominantly 
immature (woven) bone trabecular presentation 
(n=29, 43.3%) was observed in FOLs than 
mixed bone trabeculae (n= 27, 40.3%) and 
mature (lamellar) bone trabeculae (n=11, 
16.4%). Twenty one (87.5%) cases of FDs 
presented predominantly of immature (woven) 
bone trabeculae (Fig 3 a and b) proportion as 
against 18.4% of the OFs. Most of the OFs 
(n=21, 55.3%) presented a mixed mature/ 
immature proportion. There was a statistical 
correlation in the mean age of patients and the 
nature of bony trabeculae with varying means 
(mature trabeculae = 36.2 ± 11.3, immature 
trabeculae = 23.1 ± 12.7 and mixed= 32.1 ± 
10.6).  
 

Fifty five (87.3%) cases of FOLs presented a 
densely collagenized fibrous connective tissue 
stroma, composed of 35(89.7%) cases of OF and 
20 (83.3%) cases of FD. Others presented a 
moderately collagenized stroma (n=7, 11.1%) 
and a case of poorly collagenized stroma of OF 
was seen. Fifty eight (90.6%) cases of FOLs 
exhibited high cellularity within the connective 
stroma including 38(95%) cases of OF and 
20(79.2%) cases of FD. Only 9.4% (n=6) 
exhibited moderate cellularity. Twenty five 
(64%) cases of OF demonstrated the presence of 
cementum-like materials while only 2(8.3%) 
cases of FD exhibited presence of cementum-
like, small ovoid calcific materials (Fig 4 a and 
b). Notably there was a significant correlation 
between the types of FOLs and the 
presence/absence of cementum like materials 
(p=0.0001). 

The phenomenon of artefactual retraction was 
observed in 60.3% of FOLs with 16 (66.7%) 
cases of FDs, 22(56.4%) of OFs and none found 
in 2 cases of OD. Correlation with chi test (p= 
0.44) was not however significant between the 
types of FOLs and artefactual retraction. 
 

Of all the histologic features compared with the 
duration of lesions, only the nature of stroma 
(degree of collagenization) and cellularity of the 
stroma had a significant correlation with p= 
0.007 and 0.005 respectively. 

 
 

 
 
Fig. 3 a and b: Photomicrographs of fibrous 
dysplasia showing (a) diffuse stroma within which 
are curvilinear bone trabeculae resembling 
Chinese lettering and (b) presence of artefactual 
retraction spaces (H&E, x40 magnification). 
 
 

 

a 

b 
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Fig. 4 a and b: Photomicrographs of ossifying 
fibroma showing (a) woven and lamellar bone 
trabeculae with prominent osteoblastic rimming 
in a cellular densely collagenized stroma and (b) 
several small ovoid calcifications.   

DISCUSSION 
 

FOL is a globally recognized category of lesion 
and this is essentially due to controversies 
emanating from the clinicopathologic and 
radiographic characteristics interrelationship, 
hence the dilemma of a definitive diagnosis.  
Several studies have been documented to 
discriminate and differentiate these lesions in the 
scientific literature2, 13, 14 Basically, it is 
composed of Fibrous dysplasia (FD), Ossifying 
fibroma (OF) and Osseous dysplasia (OD)5. 
 

FOLs constituted 8.7% of the oral and 
maxillofacial biopsies accessioned in this study, 
this is higher than the range of 2.5% to 6.3% 

reported in different continental studies.15-19. 
However, this study is in consonance with the 
reported range of 5.2% to 13% in Nigeria6 and 
Jamaica.20. It can be argued based on the 
evidence of higher prevalence of FOLs among 
Africans and Asians6, 18, 19, 21, 22 that it may be 
connected to environmental and racial factors. 
FD and OF are the most common FOLs 
reported2, 15, 18, 20, hence corroborating the 
finding in this study with OF and FD accounting 
for 57.9% and 34.8% of the cases respectively. 
Some studies however observed FD to be a more 
prevalent FOL14,17,20, while it is contrary in 
favour of OF in other studies15,16,19. The finding 
of low prevalence of 5 (7.3%) cases of OD is 
comparable to other studies6,18,20-22. The low 
prevalence of OD has probably been assigned to 
underreporting by the general practitioner and 
many diagnoses are made on clinical and 
radiological bases only5,23, 24. Hence most cases 
are not registered in the oral pathology biopsy 
service, resulting in underestimated relative 
frequencies of these lesions.  
 

Observation in this study indicating OF as the 
commonest FOL is consistent with previous 
studies6,7,18. Various studies have been 
unequivocal regarding FD and OF as being the 
most important, most frequent and further more 
being the most difficult FOLs of the jaws to 
differentiate4, 25 Separating  OD and OF have 
also been conducted and documented that they 
could also overlap especially in their 
clinicopathological nature12, 23. Of the 40 cases 
of OF in this study, JOF accounted for 7.5%, 
whereas Phattarataratip et al22 reported a slightly 
lower prevalence of 6.3% of JOF among OF. 
 

FOLs in this study presented with a mean age of 
28.9 years ± 12.5 ranging from 6 to 65 years. 
This is almost similar with the mean age of 26.8 
years and a range of 3 to 70 years observed in 
the study of Sule et al21. Despite the wide age 
range of occurrence reported, about 80% of FD 
have been diagnosed between the ages of 15 to 
25 years with the greatest frequency in the 
second decade of life9. This was similarly 
observed in our study as majority of the cases of 
FD occurred between the second and third 
decades of life, with a mean age of 20.7years ± 
8.2. Sometimes cases in seventh and eight 

a 

b 
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decades of life have been reported9. This study 
observed a frequency of 4.2% in fifth decade of 
life.  
 

OF (in third and fourth decades (including JOF 
which was found in the third decade)) was in a 
slightly older age group compared to FD (in the 
second decade), corroborating earlier reports in 
the literature with similar findings4, 18, 22 
However, JOF is reported to occur in younger 
age group similar to FD 26. Furthermore, OD 
presented in an older age group (the fourth 
decade of life) in this study. This may probably 
be due to the asymptomatic nature and high 
frequency of incidental diagnosis. A statistically 
significant difference was observed among the 
mean ages of individual FOLs (OF = 33years ± 
12.3, FD= 20.7years ± 8.2 and OD= 35.6years ± 
13.1), giving credence to the fact that these 
lesions are characteristically found within the 
observed age group (p= 0.0001). 
 

Some studies have documented female 
preponderance in FOLs 4,18,22 as it was 
corroborated in  finding of male to female ratio 
of 1:1.6 in this study. Similar trend was also 
reported among other Nigerian studies6, 21. 
Differentially among the FOLs, OF and OD 
presented with a much higher female 
predilection with the ratio of 2.1:1 and 4:1 
respectively and this agrees with findings in 
other scientific studies2, 24, 27. Although the 
reason for the higher female preponderance is 
not known, researchers have however speculated 
that alteration in female sex hormones especially 
during pregnancy may play a major role in 
development of FOLs of the jaws28-30. Equal 
gender proportion was however observed in FD, 
a trend that was also recorded in the study of 
Sule et al21, Mahadesh et al31. Others however 
reported a slight female predilection6, 7, 20, 22. 
 

Although an overall mandibular predilection for 
FOLs was noted in this study which was largely 
due to the high frequency of cases of OF in our 
study, the posterior maxillary region was the 
most favored site for FD with a frequency of 
15(62.5%) cases and a maxilla: mandibular ratio 
of 1.7:1 which is similar to the observation of 
frequency of 65% to 75% in the posterior 
maxillary site.5, 32 However few studies have 
reported an anterior maxillary location20, 28.  

 
This study observed mandibular predilection in 
OF, mostly in the posterior region with 
frequency of 34(85%) cases and a maxilla: 
mandibular ratio of 1:5.7 agrees with previous 
reports7, 18, 20, 27.  Liu et al27 reported a similar 
proportion of 70% in the posterior mandible. It 
is also pertinent to state that 40% of OF in this 
study was bilateral in location, crossing the 
symphyseal region (midline) to involve the other 
half of the mandible. This feature could be a 
peculiar clinical attribute of differentiating OF 
and FD6. OD is exclusively seen in the mandible 
with intimate association in the alveolar bone of 
both the dentate and edentulous as similarly 
observed in some studies23, although this study 
observed 2(40%) cases in the maxilla.   

Characteristically, FOLs were asymptomatic and 
slow growing in nature. However in this study 
5(7.3%) cases (including two cases of OD and 3 
cases of OF) presented with pain which was 
attributed to secondary trauma, infection at time 
of presentation and extent of growth of OF 
towards the direction of the sinus.  Also, three 
cases of juvenile ossifying fibroma) had a 
relatively rapid rate of growth and were painless, 
which is in contrast to the observation of Keles 
et al who documented an occasional painful 
association33.  
 

FOLs displayed a bucco-lingual /bucco-palatal 
cortical bone expansion in 53(86.9%) cases, 
hence the nature of bone swelling may not be a 
reliable clinical parameter in separating FOLs as 
observed in this study. However, other studies in 
the literature have considered bucco-lingual 
expansion to be more characteristic of 
centrifugal growth in OF and buccal or lingual 
or palatal alone as being associated more with 
FD25.  
 

FOLs present variable radiographic density 
largely depending on the stage of growth of the 
lesion and time of clinical presentation, and this 
range from early radiolucent, mixed 
radiolucent/radiopacity to late radiopacity4. In 
this study, most of the FOLs appeared as mixed 
type with proportion of 50.9%, which is mostly 
accounted for by OF, and FD.  Seventeen 
(28.8%) cases were completely radiopaque, 
while 12 (20.3%) cases were radiolucent. This 
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therefore showed that FOLs cases presented 
mostly towards the advanced stage as similarly 
corroborated by Phattarataratip et al22.  
 

The radiographic margin is also an important 
feature of FOLs especially in distinguishing 
between FD and OF4, 18, 34. Generally, 35 
(59.3%) cases of FOLs showed a well-defined 
border while 40.7% of cases displayed ill-
defined border. Most cases of FD presented an 
ill-defined radiographic margin 16(80%), while 
the remaining 4 cases of FD had a well-outlined 
margin. Furthermore 26(76.5%) cases of OFs 
displayed a well-defined margin and ill-defined 
border in 8(23.5%) cases. All cases of OD 
presented a smooth corticated border. It is 
observed that majority of FD and OF (80% and 
76.5%) corroborated the established knowledge 
in the scientific literature regarding their 
respective radiographic margin 4, 18, 34.   
 

On clinical diagnosis, 63.8% cases of FOLs 
were correctly predicted based on demo-
radiographic information. Therefore showing 
high index of accuracy in possible diagnosis, 
although the frequency of 36.2%, which was 
relatively high enough were wrongly predicted 
as; ameloblastoma, central hemangioma, central 
giant cell granuloma, fibrous dysplasia and non 
specific fibroosseous lesion for OF and FD, 
while cementoblastoma, osteoblastoma and 
infected osteoma were differentials considered 
for OD. Fifty five percent and 70.8% of OF and 
FD respectively were accurately diagnosed 
provisionally.  
 

Regarding the nature of the bone trabeculae 
within the FOLs, presence of woven bone, 
lamellar bone and mixed bone trabeculae were 
observed. The proportion of woven bone 
trabeculae (45.2%) was higher than the mixed 
(38.7%) and lamellar bone trabeculae type 
(16.1%). The reason for the high woven bone 
trabeculae could partially be ascribed to the 
molecular pathogenesis of FD, which constituted 
87.5%, whereby there is arrestation of bone at 
immature stage secondary to the downstream 
effect of overexpressed cyclic adenosine 
monophosphate (cAMP)35, 36.  
 

Mixed woven and lamellar bone trabeculae were 
noted with highest proportion of 55.3% in OF 

and this could possibly be due to the neoplastic 
nature of bone deposition in both woven and 
lamellar type in OF. A strong correlation 
between the nature of bone and type of FOLs 
was established indicating that a given specimen 
might be FD if woven bone proportion is 
dominating in consonance with report of Neville 
et al 9 and similar consideration for OF if the 
quantity of mixed bone trabeculae was marked. 
Furthermore, it was observed that the association 
between patient's mean ages and type of bone 
trabeculae could be important in establishing a 
diagnosis. As the mean age of patient increases, 
the more the proportion of mature bone 
trabeculae observed. This could be a probable 
variable that could be indicative of a diagnosis. 
 

FOLs lesion present variable cellularity and 
stroma density, this can either be 
hypercellularity or hypocellularity which could 
be suggestive of a specific FOL37, 38. Densely 
collagenized fibrous connective tissue stroma 
was observed in 55(87.3%) cases of FOLs 
mainly contributed by OF and FD while almost 
all the remaining FOLs were moderately 
collagenized in nature. Hence this parameter 
may not be contributory to resolution of 
challenges at a specific diagnosis of a FOL. In 
addition, strong correlation was observed 
between the duration of the lesion and the 
density of stroma whereby an indirect 
relationship was observed such that as 
collagenization of a stroma increases, cellularity 
reduces. This was noted to be indicative of the 
duration of the lesion.  
 

Similarly, observation that the level of 
cellularity within the stroma (57, 90.6%) of 
FOLs exhibited high degree of cellularity 
composed mostly of 38 (95%) and 20(79.2%) 
cases of OF and FD decreases as duration 
increases hence this could be considered in the 
final decision of a FOL even though further 
study is essential to clarify this finding. 
Cementum-like materials were invariably 
present in FOLs as the study showed 25(64%) 
and 2(8.3%) cases of OF and FD indicating less 
attention in being used to separate FD and OF. 
This is in agreement with the observation of 
Toyosawa et al13. Artefactual space retraction is 
a characteristic feature of FOLs although mostly 
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observed in FD3, 9 , this study however showed 
that this phenomenon was exhibited in 62.3% of 
FOLs among which were 16 (66.7%) cases of 
FDs and 21 (60%) cases of OFs respectively. 
Therefore, the mere presence of artefactual 
retraction may not be a reliable histopathologic 
parameter in separating the two lesions although 
OD can be excluded from FD and OF as none of 
it exhibited this phenomenon.  
In conclusion, OF is the commonest FOLs of the 
jaws, while ODs are rarely seen in this 
environment. Meticulous attention to 
clinicopathologic details and intraoperative 
findings of a suspected case of FOLs is 
imperative in order to eliminate the diagnostic 
pitfalls associated with this lesion especially in a 
low-income geographical region3, 36, 39. The 
findings of this study will also advance the 
knowledge and diagnostic methods in local and 
global environment. 
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