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EDITORIAL
Classification and nomenclature o
f fibro-osseous lesions
The World Health Organization’s (WHO) fourth edi-

tion of the Classification of Head and Neck Tumours,

published in 2017, included not only tumors but also

other lesions, such as cysts,1 which had been excluded in

the previous edition.2 Furthermore, it introduced “fibro-

osseous lesion” (FOL) as a lesion group for the first time

in the WHO classification of odontogenic and maxillofa-

cial bone tumors.1 There are 3 recognized FOLs; fibrous

dysplasia (FD), cemento-ossifying fibroma (COF), and

cemento-osseous dysplasia (COD).1 Because of their his-

tologic similarity, they must be distinguished by clinical

and radiologic criteria.3 Over the last half century, prog-

ress has been made concerning their classification and

nomenclature, with a better understanding of their charac-

ter. The 3 earlier WHO editions in 1971,4 1992,5 and

20052 served as milestones in this process. The 3 FOLs in

the 2017 edition were described in chapter 8, titled

“Odontogenic and Maxillofacial Bone Tumours.”

Although this chapter contributed invaluably to a recent

publication on jaw malignancies,6 the following issues

should be revisited regarding FOLs.

BRIEF OVERVIEW OF THE 4 WHO EDITIONS
RELATING TO FOLS
The highlights of the past 4 editions regarding FOLs

are depicted in Figure 1. Lesions considered to be

odontogenic are shown in blue boxes and those related

to bone are shown in red boxes. Changes in terminol-

ogy and/or appearance of new lesions that arose

between these editions are depicted in white boxes;

these and other once-common terms have been dis-

cussed elsewhere.7,8 The 1992 edition5 assigned unique

International Classification of Disease for Oncology

(ICD-O) codes to most FOLs, but these were with-

drawn from all except ossifying fibroma (in the 2005

edition2) and COF (in the 2017 edition1). The first 3

editions did not use “neoplasm” and “tumour” as syno-

nyms but used tumour in “its broadest sense”9 as a

swelling, including cysts and neoplasms. Nevertheless,

the 2005 edition2 excluded most odontogenic cysts.

The word tumour in the 8th chapter of the 2017 edition

was only applied to neoplasms (including the aneurysm

bone cyst), all of which were awarded ICD-O codes.1

DEVELOPMENT OF THE CLASSIFICATION
AND NOMENCLATURE OF FIBRO-OSSEOUS
LESIONS
In the 1971 edition, FOLs were assigned both to

“neoplasms and other tumours related to the odontogenic
apparatus” and to “neoplasms and other tumours related

to bone.”4 The former were so assigned because of the

presence of cementum-like tissue. Over the course of 4

editions we have come almost full circle by reassigning

putative odontogenic and osseous origins to broadly the

same lesions as in the 1971 edition.

Brannon and Fowler suggested in 2001 that because

the cementoid elements in FOLs were variants of bone

and not of dental cementum, “ossifying fibroma” and

“osseous dysplasia” were the appropriate terms.10 Two

of the authors of the chapter on odontogenic tumors in

the 2005 edition first used ossifying fibroma in their

2004 textbook but not osseous dysplasia,11 which first

appeared in the 2005 edition.2
OSSIFYING FIBROMA TO CEMENTO-
OSSIFYING FIBROMA?
The introduction to chapter 8 of the 2017 edition stated,

“Regarding the bone lesions, within the group of ossi-

fying fibromas, the prefix ‘cemento-’ has been added to

the variant that is confined to the jaws and that,

although strictly speaking, should be listed among the

mesenchymal odontogenic tumours, nevertheless has

been included among the fibro-osseous lesions in view

of differential diagnostic considerations.”12 Further-

more, the re-introduction of the ‘cemento-’ prefix

reflects that this lesion arising in the tooth-bearing area

“is of odontogenic origin and arises within the peri-

odontal ligament.”13 This was not new to the discus-

sion of FOLs. Waldron and Giansanti14 used the term

“tumor of periodontal origin” to describe “benign

fibro-osseous lesions of the jaws.” Kawai et al. identi-

fied some CODs as being of periodontal origin.15 The

2005 edition considered osseous dysplasias to have

originated “from the periodontal ligament,” while at

the same time removing the ‘cemento-’ prefix.2

The 2017 edition assigned ossifying fibroma to the

fibro-osseous and osteochondromatous lesions (along

with FD and COD)16 and COF to the benign mesenchy-

mal odontogenic tumors.17 Furthermore, each was

awarded its own ICD-O code, ICD-O-9262/016 and

ICD-O-9274/0,17 respectively, indicating that they

might be different neoplasms. Nevertheless, the entry

for each lesion confounded this. The entire entry for

COF stated that it was “a distinct type of ossifying

fibroma that occurs in the tooth-bearing areas of the

jaws and is believed to be of odontogenic origin. It is a

benign fibro-osseous lesion and is discussed in more

detail in the ‘Ossifying Fibroma’ section.”17 The entry
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Fig. 1. Development of the nomenclature and classification of fibro-osseous lesions (FOL) of the jaws from the original 4 lesions

called “cementoma” (before 1971), ossifying fibroma, and fibrous dysplasia. Cementoblastoma (in the yellow box with red text)

is histologically not an FOL and therefore was excluded from further consideration. Lesions in red text and boxes arise in bone.

Lesions in blue text and boxes arise from odontogenic tissues. Lesions that first appeared between the editions are in black text

and white boxes; many are still in regular use. The awarding and withdrawal of the International Classification of Disease for

Oncology (ICDO) code is inserted under the lesion’s name. The 2-headed arrow illustrates the relationship between cemento-ossi-

fying fibroma as an odontogenic tumor (light green box) and as an FOL (light yellow box). Key: c-osseous, cemento-osseous.
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for ossifying fibroma in fibro-osseous and osteochon-

dromatous lesions added that “ossifying fibroma of

odontogenic origin—also called the cemento-ossifying

fibroma (COF)—occurs exclusively in the tooth-bear-

ing areas of the mandible and maxilla.”16 Furthermore,

the acronym COF was used throughout the section on

ossifying fibroma except for the juvenile ossifying

fibroma (JOF) variants: juvenile trabecular ossifying

fibroma (JTOF) and juvenile psammomatoid ossifying

fibroma.16

As stated in the introduction to chapter 8,12 COF is both

an odontogenic neoplasm and a FOL; a 2-headed arrow

has been inserted between them in Figure 1. The ICD-O

code for the COF-as-FOL has been changed to ICD-O-

9274/0 to reflect the fact that it is the same as the COF-as-

odontogenic-tumor. Furthermore, ICD-O-9262/0 is
assigned only to the juvenile ossifying fibromas, which

are not odontogenic. These are in red boxes. This is con-

sistent with Waldron’s contention that these differed from

COF.3,18

JUVENILE OSSIFYING FIBROMA
The distinction between COF and the 2 types of JOF

(JTOF and juvenile psammomatoid ossifying fibroma)

was blurred later in the same ossifying fibroma section

of the 2017 edition, which stated that JTOF arises within

the jaws except in rare cases. Furthermore, an axial com-

puted tomographic reconstruction of a JTOF (Figure

8.8916) was included that strongly suggested that it arose

close to if not within the maxillary alveolus and was

therefore possibly odontogenic.16 The 2017 edition

stated, “An important feature of a COF is that it is well
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defined and can be shelled out relatively easily from the

surrounding tissue.”16 A consecutive case series noted

that nearly 60% of COFs have a radiolucent periphery

suggestive of a capsule.19 This feature, with or without a

well-defined cortex, was also noted as characteristic of

the lesion, particularly in younger patients, in a system-

atic review.20 These radiologic features may therefore

be central to distinguishing COF from JOF. Although

only one COF recurred in the case series during follow-

up after enucleation,19 in the systematic review, 12%

recurred.20 In comparison, a systematic review of JOFs

revealed that almost one-third recurred.21
SYNDROMIC CASES OF OSSIFYING FIBROMA
The 2017 edition reported that “multiple ossifying

fibromas may be associated with hyperparathyroid-

ism-jaw tumour syndrome, which is caused by

CDC73 (also called HPRPT2) mutations. Lesions

with similar histologic features have been reported

in a familial setting as gigantiform cementoma.”16

Occasionally, a sole COF may be associated with

this syndrome.22,23
Fig. 2. Diagnostic flowchart of “well-defined fibro-osseous lesion

lesions are in blue boxes and non-fibro-osseous lesions necessary to

with red type such as “Affecting multiple sextants?” represent dec

and destinations (the specific lesions in the blue or yellow boxes) ba
IS CARTILAGE OBSERVED IN FIBROUS
DYSPLASIA ARISINGWITHIN THE JAWS?
Although the 2017 edition24 remarked that cartilage is

rarely observed in association with FD, it did not clar-

ify that this remark was based on an 8-case series of

FD affecting the lower limb.25 Therefore, this inference

of a relationship between FD arising in the jaws, origi-

nating from fibrous membrane, and FD arising within

the lower limbs, originating from cartilage, unnecessar-

ily confuses the reader.
CEMENTO-OSSEOUS DYSPLASIA
The 2017 edition changed the osseous dysplasias of the

2005 edition to cemento-osseous dysplasia.26 Although

the need to add the ‘cemento-’ prefix was not mentioned

in the introduction to chapter 8,12 later commentary clar-

ified that it was for the same reason as that for COF: ori-

gin in the periodontal ligament.13 CODs are the most

frequently occurring FOLs.26 Both focal and florid sub-

types are most commonly found in middle-to-old-aged

females of sub-Saharan African and East Asian ori-

gins.7,27 Due to the risk of infection following biopsy, a

clinico-radiologic follow-up may be sufficient for
s arising within the bones of the jaws.”33 The fibro-osseous

the differential diagnoses are in yellow boxes. The red boxes

ision points that direct the terminology to specific directions

sed on the answers.
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definitive diagnosis.26 The 1971 edition reported an

unusual type of COD that affected the anterior mandibu-

lar sextant of women of non-specified origin.4 This was

termed “periapical cemental dysplasia,”4 but Rauben-

heimer and Noffke suggested a more appropriate term,

“anterior mandibular osseous dysplasia.”28

Although conventional CODs are generally innocu-

ous, they occasionally become infected and produce

symptoms.7,29 A comparison of 2 case series in the

same community, one from a radiology file and the

other from a pathology file, found that the former was

generally symptom-free, whereas the latter presented

symptoms suggestive of an inflammatory dental cause.7

FAMILIAL GIGANTIFORM CEMENTOMA
The introduction to chapter 8 of the 2017 edition stated

that “familial gigantiform cementoma remains an enig-

matic condition evading precise characterization but

has nevertheless been mentioned in the hope of more

clarity in the near future.”12 This commendable plea

deserves a response based on the existing evidence.

This is illustrated in Figure 2. The term “familial gigan-

tiform cementoma” (FGC) was first used by Young

et al.30 The 2017 edition included it among the fibro-

osseous and osteochondromatous lesions and described

FGC as a rare autosomal disease presenting as multiple

focal/quadrant lesions at an early age that displays a

“remarkable facial deformation.”31 The 2017 edition

states that “(n)o other bones are affected,”31 which dis-

agrees with other kindreds with FGC and multiple long

bone fractures.32 A subsequent commentary introduced

the jaw lesions of gnathodiaphyseal dysplasia, which

are unlike COD because they rapidly expand and

“grow in a tumor-like fashion with rapid recurrence

following corrective surgery.”33 Gnathodiaphyseal

dysplasia is also inherited in an autosomal dominant

fashion. Its gene is anoctamin 5 (ANO5).33 Although

Noffke et al. recommended the replacement of FGC

with the more descriptive “expansive osseous dys-

plasia,”34 the majority of their cases are single lesions

occurring in the anterior mandibular sextant of black

South Africans, which, like the similarly expansive

lesions COF and JOF, require complete ablation.35

Other lesions that may be associated with conventional

(nonexpansive) COD are neurofibromatosis type 136

and Ehlers-Danlos syndrome.37

CONCLUDING REMARKS
The oral and maxillofacial radiologist (OMR) serves

oral and maxillofacial healthcare professionals, includ-

ing dentists, by clarifying the diagnostic pathway. This

role is exemplified by determining the lesion’s character

(expansion, marginal definition, etc.) and extent (solitary

or multiple). The OMR expertly interprets conventional

radiographs and cross-sectional imaging from cone
beam computed tomography32,38 to computed tomogra-

phy and magnetic resonance imaging.32,39

When the 2017 edition is reviewed in preparation for

the WHO’s next edition, representation should be

sought from clinicians directly responsible for the

definitive diagnosis and management of patients with

FOLs.40 An OMR should be among them.40
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