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Abstract

Familial cases of benign fibro-osseous lesions of the jaws are rare and have been described
under numerous terms including familial gigantiform cementoma, multiple cemento-
ossifying fibromas, sclerotic cemental masses and familial florid cemento-osseous dysplasia.
The synonymous and interchangeable use of these terms to describe distinct entities with
overlapping features has resulted in confusion and inaccurate categorisation of these
lesions. This study highlights three family members with diffuse fibro-osseous jaw lesions
with areas of significant expansion. In the pursuit of finding the best clinicopathological
categorisation for the reported cases, familial florid cemento-osseous dysplasia and familial
gigantiform cementoma were investigated. The final consensus of these three cases was
that of familial florid cemento-osseous dysplasia, and one patient presented with a
concurrent “ossifying fibromatoid lesion”. A literature review on the above entities was
performed in an attempt to provide clarification and delineate distinguishing features of the
individual diseases.
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Introduction

Benign fibro-osseous lesions are characterised by the replacement of normal bone by
cellular fibrous tissue containing foci of mineralisation. Benign fibro-osseous lesions can be
divided into three broad categories, namely, cemento-osseous dysplasia (COD)
(dysplastic/reactive), cemento-ossifying fibroma (COF) (neoplastic) and fibrous dysplasia
(developmental). A fourth category termed “atypical fibro-osseous lesions has also been
recognised by some authors that describe lesions which do not fit into a specific diagnostic
category.! Fibro-osseous lesions present with similar histological findings and in some
instances overlapping clinical features, causing confusion during clinicopathological
categorisation.? The pathogenesis of these lesions remains unclear, but several theories
have been suggested. One theory proposes that COD could be caused by an unusual
reaction of the alveolar bone to local factors.*’ Defective bone remodelling triggered by
local injury or, possibly, an underlying hormonal imbalance has also been postulated. COD
is further subclassified based on the extent and distribution of lesions into focal, periapical
and florid COD. Focal COD presents with a single lesion predominantly found in black African
and East Asian females. A systematic review found that focal COD was associated with
extraction sites, supporting the aetiology of an abnormal bony reaction to injury or trauma.®
Periapical COD presents with multiple lesions restricted to the anterior aspect of the
mandible. The lesions are self-limiting and do not exhibit significant growth.® In an African
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setting periapical COD is prevalent in middle-aged black females, suggesting a genetic
predisposition.® Florid COD presents with multifocal and multiquadrant involvement of
tooth-bearing areas of the jaws.1° Florid COD can occur sporadically or be inherited as
familial florid COD.

The objective of this review was to present a family with diffuse fibro-osseous jaw lesions
associated with areas of significant expansion. All three family members presented with
similar radiographic findings; therefore, hereditary conditions associated with benign fibro-
osseous lesions were considered.

Case 1
A 58-year-old black female presented with a chief complaint of pain in the right maxilla that
had been present for several months. The patient’s medical history revealed hypertension
and no other co-morbidities. On examination, we noted facial asymmetry and a protrusive
right maxilla. According to the patient, the swelling in the right maxilla had been present for
several years, however, she could not recall when the swelling started. Alveolar bone
necrosis with extruding bony sequestra was visible at the right posterior maxillary alveolus
with associated mobile molar teeth. No active purulent drainage was noted (Figure 1). A
panoramic radiograph demonstrated an edentulous mandible and a partially dentate
maxilla. The right maxilla contained an irregular mixed radiolucent-radiopaque mass
extending from the third molar to the midline, displacing the walls of the maxillary sinus,
orbit and nasal cavity. The lesion displayed significant bony expansion. The right maxillary
second premolar was impacted and enveloped by the sclerotic mass. Additional radiopaque
sclerotic lesions were present in the left posterior maxilla and mandibular corpus (Figure 2).
The clinical differential diagnosis of familial gigantiform cementoma (FGC) and familial florid
COD with secondary osteomyelitis was considered.
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Fnge 1. Casel: Intraoral phograph showing maxillary expansion and exposure of necrotic bone.



Figure 2. Case 1: Panoramic radiograph showing multifocal mixed radiolucent-radiopaque lesions.

Surgical debridement of the necrotic bone in the right maxilla was done to relieve the
patient’s symptoms. During the surgical procedure, the mass in the right maxilla was
removed in its entirety. The tissue collected during surgery was submitted for histological
examination. The specimen consisted of several bony tissue fragments with an aggregate
measurement of 42 x 44 x 28 mm. Light microscopy revealed dense hypocellular sclerotic
masses of calcified material (Figures 3—4) with adjacent areas of fibrocellular stroma
containing globules of cementum-like material. The specimen also contained areas of
normal medullary bone with evidence of acute-on-chronic osteomyelitis. The marrow
spaces were involved by fibrosis and a mixed inflammatory cell infiltrate consisting
predominantly of plasma cells and neutrophils. Numerous bacterial colonies
morphologically in keeping with Actinomyces were identified. After considering the clinical,
radiographic, and histopathological findings the lesion in the right maxilla was diagnosed as
acute exacerbation of chronic osteomyelitis occurring in a background of familial florid COD.
The expansive mass in the right maxilla was therefore thought to be secondary to an
inflammatory stimulus. Due to a lack of previous radiographs, this hypothesis cannot be
confirmed, as the expansion may have been a result of the benign COD process. The latter
theory may be supported by the presence of an expansive lesion in the left maxilla in the
absence of clinical or radiographic evidence of osteomyelitis.
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Figure 4. Casel: Light microscopy at 20x magnification showing dense hypocellular

with adjacent fibrosis and mixed inflammation in marrow spaces.
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Post-operative healing was uneventful and to date, three follow-up appointments have
been kept. The patient will continue to be closely monitored, with subsequent
appointments for provision of removable dentures.

4



Case 2

The 18-year-old daughter of Case 1 presented simultaneously for a general check-up. She
did not report any co-morbidities. Extraorally, her mandible appeared expansive and
protrusive. On examination, the maxilla showed no evidence of expansion. On questioning,
the patient could not recall when the mandibular expansion first began. Intraorally,
numerous retained primary teeth were seen. A panoramic radiograph revealed multiple
mixed radiolucent-radiopaque areas throughout the maxilla and mandible. Additionally,
several teeth were impacted and a supernumerary molar tooth was situated coronal to the
right maxillary third molar (Figure 5). The familial presentation in association with the
clinical and radiographic findings was regarded as sufficient for a diagnosis of familial florid
COD. In this case, the expansive mandibular mass was attributed to the benign COD process,
since there were no clinical or radiographic signs of secondary osteomyelitis or an
associated simple bone cyst. The patient was referred to the department of orthodontics for
management of malposed dentition.

Figure 5. Case 2: Panoramic radiograph showing multifocal mixed radiolucent-radiopaque lesions and
numerous impacted teeth.

Case 3

The 21-year-old grandson of Case 1, and nephew of the patient in Case 2 (Figure 6),
presented with a chief complaint of pain in the lower-left side of the mandible which had
been present for 6 months. The patient complained of difficulty in eating, and during the
examination it was apparent that his speech was affected. The patient’s medical history
included epilepsy and amputation of the right lower leg in 2017 due to “bone cancer”
(histology results could not be obtained). The patient did not have other co-morbidities.
Extraorally facial asymmetry was evident with an expansive, protrusive mandible and
associated malocclusion. In addition to the anterior mandibular jaw expansion, a large
expansive swelling was visible intraorally extending from the left mandibular canine to left
mandibular first molar-area (Figure 7). The teeth in this region were mobile and the patient
reported removing hard tissue material from the affected site, thought to be a tooth. This
tumour reportedly started in 2009 and was still enlarging at the time of presentation. The



patient could not recall when the expansion in the anterior mandible started. A large
traumatic ulcer was present on the superior surface of this lesion, and the surrounding
tissue was firm and fibrotic. Radiographically this left expansive mass was well-demarcated
and surrounded by a cortical rim, with loss of cortication at the superior aspect. The
panoramic radiograph (Figure 8) further revealed diffuse mixed radiolucent-radiopaque
masses throughout all four quadrants with numerous impacted teeth. The clinical
differential diagnosis included familial florid COD and FGC with secondary osteomyelitis.

Case 2

Figure 6. Inheritance pattern of presented cases. e Affected female, o Unaffected female, m Affected male, o
Unaffected male.

Figure 7. Case 3: Intraoral photograph showing a large expansive swelling with surface ulceration.
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Figure 8. Case 3: Panoramic radiograph showing diffuse mixed radiolucent-radiopaque lesions and expansion
in the anterior mandible. An additional expansive mass is visible in the lower left canine to first molar region

An incisional biopsy was taken from the expansive mass in the left mandibular corpus for
histological assessment. The specimen consisted of three firm, tan-white soft tissue
fragments with the largest fragment measuring 17 x 18 x 5 mm. Light microscopy
demonstrated a benign fibro-osseous lesion surfaced by hyperplastic stratified squamous
epithelium with ulceration and fibrinopurulent membrane formation. The stroma of the
underlying lesion was hypercellular and fibrous, and the stromal fibroblasts showed no
evidence of atypia. No mitoses were seen. There were multiple calcified basophilic
spherules of cementum-like material within the fibrocellular stroma (Figures 9-10). There
were no woven or Itamellar bony trabeculae.

Figure 9. Case 3: Light microscopy at 20x magnification showing dense fibrocellular stroma containing
scattered globules of cementum-like calcification.
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microscopy at 200x magnification showing cementum-like calcifications surrounded by
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Figure 10. Case 3: Light
fibrocellular stroma.

After considering the clinical, radiographic, and histopathological findings, the biopsied
expansive mass in the left mandibular corpus was diagnosed as an “ossifying fibromatoid
lesion* occurring in a background of familial florid COD. The expansive process in the
anterior mandible was attributed to the COD disease process, whereas the expansion in the
left mandible was considered a separate slow-growing entity. There was no histologic
evidence of osteomyelitis and the patient’s pain was attributed to the traumatic ulcer. The
patient did not return for follow-up treatment despite numerous telephonic attempts to
contact him.

Due to the family history, clinical appearance and radiographic features of all three cases, it
was evident that the jaw lesions were of a benign fibro-osseous origin with a hereditary
component. Genetic testing was recommended but could not be performed due to financial
constraints.

Discussion

Benign fibro-osseous lesions are a diverse group of lesions that share similar histologic
features and are diagnosed in a combined assessment of clinical, radiological and
microscopic features.8 The differential diagnosis for the above cases included fibro-osseous
entities which may exhibit a genetic susceptibility and show extensive involvement of both
jaws. Fibrous dysplasia was excluded as a possible diagnosis since there was no radiographic
evidence of the classical poorly demarcated ground glass opacification of bone.

To find the best clinicopathological categorisation for the above cases, we investigated
familial florid COD, hyperparathyroidism-jaw tumour syndrome (HPT-JT), gnathodiaphysial
dysplasia (GDD) and FGC as potential diagnoses. The last three conditions are systemic
genetic disorders that are associated with benign fibro-osseous expansive jaw lesions that



histologically resemble COF.12 Hyperparathyroidism-jaw tumour syndrome is a genetic
condition associated with hyperparathyroidism, multiple parathyroid adenomas, renal
tumours and multiple ossifying fibromas.?13 This condition was excluded as a possible
diagnosis, as the patients did not present with the associated co-morbidities and jaw lesions
typically seen in hyperparathyroidism-jaw tumour syndrome. Although GDD and FGC have
similar clinical features and may be genetically related, patients with GDD typically suffer
from the consequences of brittle bone, i.e. numerous long bone fractures.'?!4 The
aforementioned was excluded as a possible diagnosis since none of our patients had a
history of long bone fractures.

Distinguishing between familial florid COD and FGC is a topic of debate and many conflicting
opinions exists in the literature. Both conditions share clinical and radiographic features and
have overlapping histologic findings. Some suggest that familial florid COD and FGC
represent different spectrums of the same disease process.*>* Further research and
genetic studies are needed to improve understanding and to assess if the conditions are
indeed related.® Familial gigantiform cementoma is a rare autosomal dominant hereditary
condition with high penetrance and variable expressivity. The condition often presents at a
young age with mixed radiolucent-radiopaque lesions affecting multiple (often all four)
quadrants of the jaws, showing considerable, diffuse and disfiguring expansion early in the
disease process.1° This condition was previously considered to be a variant of COD,5:1%:20
however, the propensity for progressive growth to “gigantic” proportions as the name
implies, suggests a neoplastic process.*?%2! Some authors propose that FGC should be
classified as a variant of ossifying fibroma.21It has been suggested that the term FGC should
be discontinued because “cementoma” implies neoplastic transformation of root
cementum, and FGC lesions are not fused to the tooth roots.'%2223 Several articles report
cases of FGC, which are more likely to be familial florid COD since the cases do not show any
signs of the uninhibited growth associated with FGC.24-2¢ Based on the clinicoradiographic
features and aggressive and disfiguring growth pattern associated with FGC, it was excluded
as a possible diagnosis.1®2027-32

A PubMed search of the English literature using the terms “familial florid osseous dysplasia”
and, “familial florid COD” delivered a total of 11 published articles (Table 1). The lack of
clear definitions and the use of interchangeable nomenclature has resulted in inconsistent
reporting of lesions, making it difficult to estimate the true prevalence of these conditions.



Table 1. Review of familial florid COD lesions reported in the literature

Sedano et al 10 62 | Radiopacities m tooth-bearmg White Al X Autosomal
33 1082 44 areas (florid CODN. {(United dominant cemental

Antosomal dominant in 10 States) dysplasia
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al** 1539 {United
States)
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2014
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201620
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201940 ]

".-,"(ES;Q,FEFI"IEHE'; Male,COD cemento-osseous dysplasia,FFCOD Familial florid cemento-osseous dysplasiaN-R, Mot

reported; X Mo.

Familial florid COD is inherited in an autosomal dominant fashion with variable
expressivity.>171833-40 Recently, a mutation in the anoctamin 5 (ANO5) gene was identified
as the causative factor in a Chinese family.° The ANO5 gene was also implicated in GDD, but
the mutation occurs at a different locus.*4 Familial florid COD exhibits dysplastic fibro-
osseous lesions similar to the non-familial variant. In distinction, the jaw lesions seen in
familial cases present with an earlier age of onset and can commonly exhibit expansion.
Additionally, familial cases do not favour a specific gender or ethnic group, whereas non-
familial florid COD predominantly affects middle-aged black females and East Asian
populations.?1° The radiographic features include early radiolucent lesions with a transition
to intermediate mixed radiolucent-radiopaque lesions, and eventual sclerotic radiopagque
lesions often surrounded by an irregular radiolucent rim. Lesions in close proximity may
coalesce to form larger sclerotic zones. There is an inclination towards bilateral and
symmetrical distribution in the mandible, and there may be extensive involvement in all
four quadrants. The presence of teeth is not essential for the diagnosis of florid COD, as
these lesions have been observed in edentulous areas. Impactions and retained primary
teeth are also common findings in familial florid COD.17:22:3539:41
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There may be associated bony expansion, with some patients exhibiting more than one
expansive lesion,810:17.223537:3840-42 The presence of expansive lesions occurring in the
background of florid COD is not a new finding and has a reported prevalence of 0.35% in an
African sample.?? The expansive lesions are found most commonly in the anterior mandible
followed by the posterior maxilla. Cases with progressive growth and/or expansion in
otherwise typical florid COD have been termed expansive osseous dysplasia by some
authors.1116.224143 There is considerable controversy as other authors feel that all florid COD
lesions do have the potential to cause expansion. It should be kept in mind that the
prevalence of expansion in florid COD may be under reported due to the inability of two-
dimensional radiographs to assess buccolingual expansion.

In most instances, florid COD has a distinctive clinical and radiographic profile, and
histological investigations are not needed to make a diagnosis.8 Florid COD is regarded as
non-neoplastic and management is therefore focused toward prevention of exposure of
avascular bone to the oral cavity, which causes subsequent development of osteomyelitis.
For this reason, surgical procedures (e.g. biopsy, tooth extraction and implant placement)
should be avoided where possible.®4* There is a consensus that the expansive masses
require complete surgical removal, as recontouring can result in significant regrowth.2028
However, the need for surgical intervention to attain improved aesthetics and function
should be evaluated on a case-by-case basis, and be weighed against the risk of introducing
infection in the susceptible avascular bone.

Based on the histology, the final diagnosis of the biopsied tissue in case 3 was that of
familial florid COD with a concurrent “ossifying fibromatoid lesion.” This association
between COF and florid COD has previously been reported,** but some authors disagree
that COF and florid COD can occur concurrently.* Rossbach et al?® reported similar findings
of COF occurring in the background of a benign expansive fibro-osseous process of the jaw.
Moreover, the patient’s right femur presented with concurrent osteosarcoma. Case 3 in this
paper may show similar clinical features, but histology from the professed cancerous growth
in the leg is unavailable and therefore our speculation remains unsubstantiated.

It should be noted that COD and COF are separate and independent disease entities in terms
of clinical presentation and underlying pathogenesis. While these solitary expansive lesions
may clinically and histologically resemble COF, the tendency of these lesions to arise in the
background of familial florid COD may suggest that they are not, in fact, true COFs. The term
“ossifying fibromatoid lesion® is therefore used to distinguish these lesions from true COFs.

Conclusion

We agree with the statement made by Noffke et al that “the expansion of knowledge
regarding pathologic processes is not synchronised with the lethargic processes of
adaptation of terminology and classification systems. Terms applied to the diagnosis and
descriptions of lesions are therefore often not a reflection of their biologic behaviour.”*®

In conclusion, hereditary cases of florid COD should not be confused with a diagnosis of FGC.
Itis imperative to use a combination of clinical assessment, special investigations and apply
stringent radiological criteria to rule out other possibilities. FGC presents with diffuse
expansion in multiple quadrants early in the disease process resulting in marked facial
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disfigurement. Familial florid COD, on the other hand, presents with typical florid COD
lesions that may exhibit localised areas of expansion.

This study is limited by a lack of genetic testing. The patients all came from a rural
community, and the language barrier led to challenges in communicating detailed pertinent
clinical histories. The second reportedly affected daughter of Case 1 could not be reached.
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