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Fibrous dysplasia (FD) belongs to agroup of lesions known as fibro osseous lesions (FOL) whereby normal bone
is replaced with fibrous tissue containing abnormal bone or cementum. FOL are the most frequent and the most
difficult lesions to diagnose, as they share owverlapping spectrum of clinicopathological, radiological, and
immunological characteristics. In this retrospective study of 134 maxillofacial FD cases diagnosed histologically
in the department of Oral Biology and Oral Pathology during the period of 1970 to 2009 at the Lagos University
Teaching Hospital, Idi-araba, Lagos, haematoxylin and eosin, as well as Masson’s trichrome, and AGQNOR
staining were used to confirm the diagnosis of FD. FD cases represented 44.4% of FOL seen during the study
period. FD was most commonly found in the age group of 10-19 years, where 69 cases (51.5%) were observed
with a mean age of 18.85+7.22 years. FD was observed more frequently in females with a female to male ratio
of 1.44: 1. A relatively high proportionof mixed bone trabeculae was present in FD. FD was more commonly
observed in the maxilla. Mixed bone trabeculae pattern seems to be a better predictor of FD.
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F ibrous dysplasia (FD) is defined as a benign
lesion, presumably developmental in nature,
characterizedby the presence of nonspecific fibrous
connective tissue with a characteristic whorled
pattern and containing trabeculae of immature
non-lamellar bone (1-2). It is widely considered to
be a hamartomatous or developmental malfor-
mation (3). It presumably results from an idiopathic
arrest in maturation of bone at the woven bone
stage and usually occurs within a single bone
(monostotic)but may be found to affectmultiple

bones (polyostotic) (4-5).

They belong to a group of lesions known as
fibro-osseous lesions (FOL) whereby normal bone
is replaced with fibrous tissue containing abnormal
bone or cementum (6-7). Maxillofacial FOL are
poorly defined heterogeneous group of lesions
affecting the jaws and other craniofacial bones.
They are characterized by the replacement of bone
with a benign connective tissue matrix with varying
degree of mineralization in the form of
woven/lamellar bone or cementum-like round
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acellular intensely basophilic structures (8-9).
Generally, they show similar clinical, radiographic,
and histologic characteristics, and are therefore
difficult in diagnosis and management (10-11).

Clinical manifestations of FD of the jaws
include jaw swelling, facial disfiguration (Figure 1),
and occlusal derangement that result in significant
cosmetic and functional disturbances in the affected
patient (12-13).

The needto investigate this category of FOL
regarding their clinico-pathological features as well
as application of histo-chemical markers in this
environment arose from previous reports on their
abundance and difficultiesintheir diagnosis, as they
share overlapping spectrum of clinico-pathological,
radiological and immunological characteristics.
Two histo-chemical markers have been selectedto
investigate these lesions (Masson’s trichrome, and
AgNOR staining). It has been established from the
literature that Masson’s trichrome staining has
specific affinity for collagen tissues such as bone,
muscle and cartilage. Since collagen is a major
constituent of bone, and that the arrangement of
collagen differs between matured (lamellar) and
immature (woven) bone, the staining will impart

different colour on the collagen (14).

Figure 1. Clinical image of FD showing facial disfigurement.
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AgNOR staining is an accurate and easily
performed technique. Studies using this technique
have suggestedthat quantitative analysis of AQNOR
can be useful in estimating proliferative activity of
neoplasms in surgical pathology. Specifically, it
has been utilised as a diagnostic tool in comparing
the proliferating activities of FD and ossifying
fibroma (15).

The aim of this study was to review the
clinico-pathologic, radiological pattern and
histochemical features of maxillofacial FD at the
Lagos University Teaching Hospital, Idi-Araba,
Lagos, Nigeria.

Materials and methods

Study design

This study was carried out at the Lagos
University Teaching Hospital, Idi-araba, Lagos,
which is one of the foremost tertiary health care
institutionin Nigeria. It was a retrospective study of
cases of histologically diagnosed maxillofacial FD
in the department of Oral Biology and Oral
Pathology during the period from 1970 to 2009.
Lagos state is cosmopolitan with an estimated
population of 9.5 million (National Population
Commission of Nigeria2006). It consists of people
from diverse ethnic groups that are involved in
inter-ethnic and mixed marriages. The land area
making up this state is bounded by Ogun state in the
Northand East, the Atlantic Ocean in the South, and
the republic of Benin in the West. Record of oral
biopsies of FD cases of oral maxillofacial bone
tumorswere retrievedfor analysis. Approval for this
study was sought and obtained from the ethical
committee of Lagos University Teaching Hospital
foruse of the past medical/dental records of material
of subjects used for the study. All cases of FD inthe
maxilla or mandible with complete clinical and
radiological data, all cases of FD with complete
recordof histological materials and data, all cases of
FD that were centrally located in the jaws, and all
cases of FD that havwe been reconfirmed
histologically after review, were included in this
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study. Cases not reconfirmed histologically as FD
after review, and cases for which histological
materials such as paraffin blocks, could not be
retrieved, were excluded.

Data collection tools and techniques

Bio-data and clinical parameters such as
information on age, sex and site of each lesion, as
well as radiographic information, which consisted
of lesional border and bone density, were retrieved
from the past record of patients, using the oral
biopsy request forms, case notes and X-ray films
(where available).

Hematoxylin and Eosin (H&E) histological
glass slides and all available paraffin sections of all
cases that satisfied the inclusion criteria were
retrieved and re-evaluated to confirm FD diagnosis.
Cases that did not satisfy the criteriawere excluded
from the study.

Hematoxylin and eosin (H & E) staining

H & E was routinely assessed for the lesion
initially diagnosed. It served as the histological
standard for the Masson’s trichrome (MT) and
AgNOR stained sections.

Masson’s trichrome (MT) staining

MT  staining was utilized in the
characterization of hard tissue component of the
lesions into woven bone or lamellar bone (14, 16).
Red staining of lamellar bone trabeculae, and
parallel and lamellate arrangement of collagen was
displayed. Wowen bone trabeculae stained bluish-
red with osteoblasts stained bluish, with no
perceptible borders between trabeculae edges and
the surrounding stroma tissue. Mixed (woven and

Table 1. Distribution of fibrous dysplasia cases according to age

lamellar) bone tissues were stained as patches of
reddish and bluish area (17).
AgNOR staining

Black intranuclear spots were observedin cells
stained positive for AQNOR.
Statistical analysis

Data was storedand analysed using IBM SPSS
statistics for windows Version 20 (Armonk, NY:
IBM Corp) and results were presented as simple
frequencies and descriptive statistics.

One hundred and thirty four cases of FD,
representing 44.4% of FOLs were seen during the
study period. FD was most commonly found in the
age group of 10-19 years, where 69 cases (51.5%)
were observed with a mean age of 18.85+7.22 years
(Table 1). FD was observed more frequently in
females, 79 cases (58.96%) than males, 55 cases
(41.04%) with a female to male ratio of 1.44: 1. FD
was observed more commonly in the maxilla 99
cases (73.88%) than mandible 35 cases (26.12%).
Expansion of bone was noticedin 40 (29.9%) cases.
In general, ill-defined radiographic border occurred
in 65% of FD. Low proportion of lamellar bone (<
30%) was observed in 28 cases (70%) of FD,
(Figure 2). A relatively high proportion of mixed
bone trabeculae was observed in FD (Figure 3).
Mean AgNOR score 0f 92.3369+27.421/100 cells
(0.9234 +£0.2742/cell) was observed for FD with
fewintranuclei AQNOR dots in fibroblasts as shown
inFigure 4. Figure 5 shows H & E staining of woven
bone trabeculae.

Age group (years) Fibrous Dysplasia (No) %
0-9 9 6.7
10-19 69 51.5
20-29 43 32.1
30-39 11 8.2
40-49 2 15
Total 134 100.0
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Figure 4. Immunohistochemical image showing few intranuclear black AgNOR dots in fibroblasts of FD. AgNOR staining (x1000
magnification).
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Figure 5. H & E staining of woven bone trabeculae. Woven bone trabeculae is surrounded by fibroblast-like cell in acurvilinear Chinese
pattern (x40 magnification).

Discussion

In this study, the observedhigher prevalence of
females with a female to male ratio of 1.44:1in FD
is in agreement with previous reports in Nigeria
(18-19), although 3:1 ratio have been reported by
others (20-21), while MacDonasld-Jankowski
reported a 1.2:1 ratio for FD (22). Furthermore,
Worawongvasu and Songkampol reported 2.5:1 for
FD (9). The general trend is that females were more
affected than males. It could be argued that females
are more conscious of their appearance than males,
and therefore tend to present themselves early for
treatment than the males would do.

The mean age of 18.85 + 7.22 years observed
for FD inthe present study, is similarto 19.3+ 2.3
years observed by Alsharif etal. (23),and 18.6+7.2
years observed by Gulati etal. (14). Observation in
this series that FD occurred at a peak age of 2n
decade agrees with reports in other studies (6, 9, 14,
22,24-25).

FD was more commonin the maxilla (73.88%)
than mandible (26.12%) in this series. This
observation is consistent with the report of Adekeye
etal. (26). Williamsetal. also reported maxillary FD

in 82.4% of their casesin Nigeria (20). It is not very
clearwhy FD has predilection for maxilla which is
a group of membrane bones. However, the findings
suggest that FD can be suspected on the basis of site
predilection.

The presence of relatively high proportion of
mixed bone trabeculae in FD suggests that the
presence of mixed bone trabeculae could be a more
important histological criterion in identifying FD
than the presence of pure woven bone, and that it
should also be an important criterion to distinguish
FD from ossifying fibroma (OF). It could be argued
that the presence of high proportion of mixed bone
trabeculae associated with FD (Figure 2) in the
present study may be attributed to slow turnover of
the bone from pure woven to pure lamellar formas
also suggested by other studies (27-28). To the best
of our knowledge, the presence of mixed bone
trabeculae as a histological parameter for identifying
FD and distinguishing it from OF has not been
previously reported.

Zhou et al. reported ill-defined radiographic
border in 84.5% of FD cases (29), and Kwon and
Choi also reported such condition in 76% of FD
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cases (30). These studies are consistent with our
findings of 65% ill-defined borders in cases of FD.
Furthermore, other studieshave also documentedill-
defined borders in FD (9, 22, 31).

In the present study a mean AgNOR score of
92.3369 +£27.421 per 100 cells (0.9233/cell) was
recorded for FD. This finding is consistent with
mean score of 0.95/cell for FD reported in a
Japanese population (33). Rare studies reported
AgNOR histochemical staining application to
diagnose FD of the jaws (15, 32). Nucleolar
organizer regions (NORs) represent loops of DNA
capable of transcribing ribosomal RNA, and thus
ribosomes and protein production. They are located
on the acrocentric chromosomes 13, 14, 15, 21, and
22, and are visible within the nucleolus during
interphase. The NORs are associated with acidic,
argyrophilic non- histonic proteins that are
visualized upon silver staining. This enables their
visualization as dark intranuclear dots, which can be
quantified using light microscopy. AGNOR sites
appear as brownish black intranuclear dots in a pale
yellow background. AgQNOR staining is an accurate
and easily performed technique. Studies using this
technique have suggested that quantitative analysis
of AQNORs can be useful in estimating proliferative
activity of neoplasms in surgical pathology. Eslami
et al. Reported that AGNOR staining is a useful
technique for differential diagnosis of osteosarcoma,
OF, and FD of jaws (15).

Therefore, AQNOR technique can definitelybe
used as a supportive tool to routinely performed
hematoxylin and eosinstaining, and it also helps in
prognosis and treatment management. Our study
was able to establish the same range of AgNORs
count as that of Eslami et al. (15) regarding FD as
against OF, hence the implication for its use.

In conclusion, the present study demonstrated
a female predilection, and showed that FD was
most commonly observed in the 2" decade of life.
It also showed that the greater proportion of FD
occurred in the maxilla. In addition, it highlighted
mixed bone trabeculae patternas a predictor of FD
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using AgNOR staining.
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