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Summary: The benign fibro-osseous lesions (BFOL) represent a clinically diverse
group of disorders of bone that share similar histopathologic features. As a group, they
are relatively common in the craniofacial complex, especially the jaws. Although the
general concept of BFOL is relatively well known, specific diagnostic interpretation of
individual cases is often challenging. New concepts and controversies have arisen over
the past 10 to 15 years regarding classification and diagnostic criteria. However,
among the new theories and contentions, there is now essential agreement that the
osseous dysplasias represent a single disease process, while the so-called “juvenile
active ossifying fibroma” and other “aggressive,” “active,” “psammomatoid”
ossifying/cementifying fibromas remain controversial. This review is presented to
update the surgical pathologist on the various entities comprising the spectrum of
BFOL and to examine the criteria for their diagnosis. Key Words: Benign fibro-
osseous lesion—Ossifying fibroma—Cementifying fibroma—Cemento-osseous—
Dysplasia—Fibrous

One of the most confusing areas of pathology involves
the group of lesions generically termed benign fibro-
osseous lesions (BFOL). The term fibro-osseous is de-
scriptive, nosologically limited, and diagnostically non-
specific (1). Common to all BFOL is the replacement of
normal bone with a tissue composed of collagen fibers
and fibroblasts that contain varying amounts of mineral-
ized substance, which may be bony or cementum-like in
appearance (2). Many lesions contain an admixture of
these calcifications (2). The concept of BFOL has re-
cently evolved to include developmental lesions, reactive
or dysplastic processes, and neoplasms (3–5). However,
despite recent advances in the understanding of BFOL,
distinguishing specific BFOL from one another may still
pose significant problems (3,5,6). Moreover, the litera-
ture is confounding and contrary in regard to classifica-
tion, diagnosis, and management of these lesions. Most
agree that definitive diagnosis requires correlation of the

histopathologic features with the patient’s history, clini-
cal findings, radiographic/imaging analysis, and opera-
tive findings because of the histologic similarities among
this diverse group of lesions (3,5–8). Diagnosis is im-
portant because of the different treatments for these con-
ditions. The objective of this paper is to clarify pertinent
issues that have evolved over the past 10 to 15 years
regarding BFOL of the jaws and sinonasal region. The
intent is to approach the subject from a practical rather
than a theoretical viewpoint and thereby provide the pa-
thologist confronted with a fibro-osseous lesion a sen-
sible and systematic approach to interpretation. To help
accomplish this goal, at the beginning of the discussion
for each lesion key features have been provided that are
helpful in the diagnosis of the entity. This is intended to
be only a general guideline for the surgical pathologist
because many variables in the interpretation of BFOLs
exist.

THE CEMENTUM-VERSUS-BONE
CONTROVERSY

Many have debated whether dental cementum is a dis-
tinct tissue and whether or not it has any relevance to the
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pathogenesis, diagnosis, and management of fibro-
osseous lesions (5,8–13). Intrabony lesional tissue that is
characterized by acellular to poorly cellular basophilic
globular (spheroid) deposits of calcified extracellular
matrix, has traditionally been designated “cementum”
(8,10). This belief that lesional cementum exists stems
from its resemblance to mineralized spherical particles
(cementicles) found in the periodontal ligament (PDL)
that connects the teeth with the alveolar bony socket
(10). However, spherules identical to those observed in
gnathic lesions have been well documented in extra-
gnathic sites far from tooth-bearing areas, including the
skull, facial skeleton, and long bones (5,10,12,14–17).

Researchers have used histochemical methods and po-
larized light to observe the direction and width of colla-
gen fibers in an effort to distinguish between cementum
and bone (9,18–21). These techniques yielded inconclu-
sive results, and most pathologists continue to profess an
inability to discriminate between bone and cementum by
conventional histopathologic methods (5). However,
some reports suggest evidence exists for distinguishing
between the two via immunopathologic techniques uti-
lizing bone-associated proteins and Type IX collagen
(22,23). Cementum lacks the ultrastructural features in-
dicative of osteogenic origin (5,22). Craig (11) has pro-
vided a detailed perspective on cementum versus bone
and concluded that presently no biochemical markers
that unequivocally distinguish cementum matrix or cells
from bone exist. Final resolution will probably depend
on molecular-biologic approaches (11). Several investi-
gators have argued that to avoid confusion the term ce-
mentum should be reserved for a bonelike substance at-
tached to the tooth root (5,8,10) and that considering this
unattached cementumlike fibro-osseous tissue to be bone
would alleviate arguments over confusing lesional no-
menclature (5,8,10,13). Moreover, because the biologic
activity of lesions containing primarily cementum-like
calcifications does not differ from those containing pri-
marily bone, the argument over nomenclature would ap-
pear to be merely academic.

CLASSIFICATION

Various investigators have attempted to classify
BFOL. Some have included lesions originating from the
PDL or medullary bone (18,24); others have included
lesions containing giant cells and nongiant cells (pure
fibro-osseous) (25). Many (7,9,26,27) other attempts at
classification have been offered in the past, but in light of
newly described entities (28–30) and changing concepts
(22,27,31,32), Waldron’s (3) classification appears to be
the most workable and widely recognized. He divides

BFOL by disease category into developmental (hamar-
tomatous), reactive (dysplastic), which is presumably of
PDL origin, and neoplastic (3). The lesions within these
three aforementioned categories are fibrous dysplasia,
the cemento-osseous dysplasias, and ossifying (cementi-
fying) fibromas, respectively. In essential agreement
with Waldron’s classification, many investigators be-
lieve other entities are within the spectrum of BFOL,
such as chronic diffuse sclerosing osteomyelitis (8), che-
rubism (25,26,33,34), aneurysmal bone cyst (25), and
central giant cell granuloma (25). The list of “additional”
entities seems almost endless and therefore will not be
further pursued. Suffice it to say that lesions with no
appreciable fibrous or osseous component do not fulfill
the criteria for BFOL as defined by Waldron (2).

Waldron (3) reviewed the subject of BFOL in 1993
and suggested a modification of his earlier classification
(2). More recently, Slater (8), Slootweg (10), Eversole
(35), and Melrose (36) have made recommendations or
modifications in classifying BFOL. Based on the afore-
mentioned classifications (3,8,10,35,36) the following
categorization is suggested:

Benign Fibro-Osseous Lesions (Modified)

I. Osseous dysplasia (OD)
Nonhereditary

● Periapical
● Focal
● Florid

Hereditary
● Familial gigantiform cementoma

II. Fibro-osseous neoplasms
● Conventional ossifying fibroma (OF)
● So-called “juvenile,” “active,” or “aggressive”

forms of OF

III. Fibrous dysplasia (FD)
● Polyostotic FD with endocrinopathy (McCune–

Albright form)
● Polyostotic FD
● Craniofacial FD

This modified classification has merit, but further
study and evaluation of BFOL are needed.

THE FIBRO-OSSEOUS LESIONS

Osseous Dysplasia (OD)(Cemento-Osseous Dysplasia)
The osseous dysplasias (periapical, focal, florid) rep-

resent a pathologic process in the tooth-bearing areas of
the jaws, which all too often receives scant notice in the
overall scheme of fibro-osseous lesions (7,9,12), yet
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comprise a very important component of the fibro-
osseous spectrum. In actuality, they probably represent
the most common types of fibro-osseous lesions encoun-
tered in clinical practice (4,37). It is suspected that as a
group they are one of the most frequently misinterpreted
of the fibro-osseous lesions because of clinical and his-
tologic similarities to other bone lesions including neo-
plasia.

In OD, the term dysplasia refers to the abnormal de-
velopment and disordered production of bone and ce-
mentum-like tissue. Due to the insight of Robinson (38)
and significant work by several other investigators
(3,28–30,39–42), the concept of OD representing a spec-
trum of disease emerged. It is now generally accepted
that the osseous dysplasias (periapical, focal, florid) rep-
resent variants of the same pathologic process and are
separated on the basis of clinical and radiographic fea-
tures (3,28). Controversy still surrounds their etiology
and pathogenesis. Robinson (38) believed local injury
was at play in the form of occlusal forces causing fibrous
replacement of existing bony trabeculae and the subse-
quent formation of immature bone and cementum-like
deposits. Melrose (36) has effectively questioned this
theory pointing out that inflammation is not a feature of
the uncomplicated disease, that pronounced gender and
racial predilections exist, that existing lesions fail to re-
solve following elimination of presumed irritants, and
that new lesions can develop in edentulous areas. Ever-
sole (43) has pointed out that three major tissue com-
partments can contain progenitor cells for BFOL: the
PDL, endosteum, and periosteum. The work of Cho et al.
(44) supports the progenitor role of PDL fibroblasts for
adjacent hard-tissue cells. Many have suspected a PDL
origin for OD, a logical suspicion supported by the fact
that it occurs only in tooth-bearing areas and histopath-
ologically contains tissues similar to those that can form
in the PDL (18,28,45). In addition, although some his-
tologic overlap with extragnathic lesions of a fibro-
osseous nature may exist, no clinical or radiographic
counterpart to OD in orthopedic pathology exists (36).
However, unanswered questions concerning the PDL ori-
gin of OD remain. Conventional radiographic and com-
puted tomography findings, anatomic location, and his-
tologic appearance do not readily answer these questions
(46).

The histomorphology of periapical, focal, and florid
OD is essentially indistinguishable and shows a spectrum
of progressive features dependent upon the stage of de-
velopment. In the initial stages, features consist of an
unencapsulated proliferation of cellular fibrous connec-
tive tissue containing numerous small-caliber blood ves-
sels (Figure 1). Inflammatory cells are virtually absent.

Variable amounts of new (woven) bone trabeculae with
osteoblastic rimming and/or spherules of cementum-like
tissue are present (Figure 2). Lesional tissue often blends
into the cortical bone especially in the focal type (Figure
3). Many cases display a morphology resembling “ginger
roots,” i.e., random anastomosing, thick, curvilinear,
relatively acellular bony trabeculae (29) (Figure 3). In
the more advanced stages, mineralized tissue consisting
of woven and lamellar bone and cementum-like tissue
may fuse together resulting in coalesced, acellular,
poorly vascularized, sclerotic masses (Figure 4). These
masses may appear pagetoid with prominent resting and
reversal lines. Inflammation is scant at best. However,
lesional contact with oral flora can lead to infection with
a resulting superimposed osteomyelitis with sequestra-
tion of the sclerotic masses, a common sequela. This
complication is most commonly associated with the
florid type and without clinical and radiographic corre-
lation can easily be misinterpreted as purely a primary
inflammatory or infectious process. Simple (traumatic)
bone cysts have been reported in association with florid
OD and to a lesser degree with focal OD (39,47).

Periapical osseous dysplasia (periapical
cemento-osseous dysplasia, cementoma).

Keys to diagnosis.

Predilection for middle-aged black females
One or more (0.5cm or less) circumscribed lesions in

periapical areas of vital teeth
Painless, nonexpansile, usual location in anterior man-

dible
Radiographic features can be radiolucent, mixed density

(radiolucent with opacities), or opaque with lucent rim
Cellular fibrous stroma with woven and/or lamellar bone

and/or oval calcifications

FIG. 1. Osseous dysplasia. Trabeculae of woven bone separated by a
moderately cellular fibrous stroma with scattered vascular spaces.

R. B. BRANNON AND C. B. FOWLER128

Advances in Anatomic Pathology, Vol. 8, No. 3, May, 2001



Few studies have determined the incidence of periapi-
cal OD. Stafne (48) examined the radiographs of 10,000
consecutive adult patients and found a prevalence rate of
.24%. Chaudry et al. (49) reviewed the radiographs of
10,500 patients and found 30 cases for a prevalence rate
of .29%. Both of these studies may have had a predomi-
nantly Caucasian population. However, in a radiographic
survey of 491 black women, Neville and Albenesius (50)
determined a prevalence rate of 5.9% for periapical OD.

The clinical parameters of periapical OD are well es-
tablished and remarkably constant. There is a marked
predilection for females (14:1) and blacks (3). The le-
sions are most often detected in patients over the age of
30 and are rare before the age of 20. They are asymp-
tomatic, nonexpansile, and typically at the apices of vital
mandibular incisor teeth (Figure 5). Only one tooth may
be involved, but multiple lesions are often the norm.
Traditionally, the emphasis is that periapical OD initially

presents radiographically as a circumscribed, seldom-
corticated radiolucency that over an extended period of
time (often years) shows increasing amounts of calcifi-
cation resulting in a progressive pattern that successively
evolves from radiolucent to mixed density to radiopaque
(51,52). However, Zegarelli et al. (41) have shown that
the progression of calcification is not always predictable
and that, in fact, some lesions regress, some stay un-
changed, and some resolve. Periapical OD usually does
not exceed 0.5 cm in growth, but may reach a diameter
of 1.0 to 1.5 cm on occasion. This apparent arrest in
growth supports a nonneoplastic condition. Zegarelli et
al. (41) have followed such lesions for as long as 25
years. Classically, the histologic features have three
stages and are correlated with the radiograpic findings.

Stage 1: radiolucent (osteolytic stage), unencapsulated,
cellular, fibrous connective tissue with numerous
small-caliber blood vessels.

FIG. 3. Osseous dysplasia. Anastomosing, thick, bony trabeculae
blending into cortical bone. Cellular fibrous stroma is free of inflam-
mation.

FIG. 5. Periapical OD. Mixed radiolucent/radiopaque lesions in api-
cal region of anterior mandible.

FIG. 2. Osseous dysplasia. Acellular spherules of cementum-like os-
sicles predominate in a variably cellular fibrous stroma.

FIG. 4. Osseous dysplasia. Fused masses of bone and cementum-like
tissue. The fibrous stroma is poorly vascularized.
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Stage 2: radiolucent/radiopaque (cementoblastic stage),
variable amounts of woven trabecular bone and/or
spherules of cementumlike tissue (Figure 5).

Stage 3: radiopaque (mature stage), coalescence of the
bone and/or cementumlike tissue.

Nevertheless, as emphasized previously, periapical
OD is microscopically indistinguishable from the other
forms of OD. Dentists seldom submit periapical OD to a
histopathology service because they easily recognize the
condition and know that treatment consists only of fol-
low-up to ensure that the clinical impression is correct.
Despite this fact, clinical misadventures do occur (53).
Periapical OD in its early stages can mimic radiographi-
cally periapical inflammatory lesions associated with a
nonvital pulp, such as the periapical (radicular) cyst or
periapical granuloma (3,53). It may also be mistaken for
a host of other neoplastic and nonneoplastic lesions (54).

Focal osseous dysplasia (focal cemento-osseous
dysplasia).

Keys to diagnosis.

Predilection for middle-aged black females
Painless, nonexpansile, usual location in mandibular mo-

lar region, often in edentulous area
Most often demonstrates circumscribed radiolucency

with opacities
Surgical findings reflect gross features: difficult to re-

move resulting in small hemorrhagic gritty fragments
Thick curvilinear trabeculae of woven and/or lamellar

bone and/or oval calcifications in a more loosely ar-
ranged fibrous stroma than in OF

Sinusoid-like vascular spaces adjacent to bony trabecu-
lae and free hemorrhage

For many years pathologists have been aware of soli-
tary lesions that are histologically identical to periapical
OD and occur in the tooth-bearing areas of the posterior
jaws, often in sites of previous extractions. Though they
were originally designated as “osseous dysplasia reaction
of bone to injury” (38), Waldron (2) considered them to
represent “localized fibro-osseous cemental lesions—
presumably reactive in nature.” In 1994, Summerlin and
Tomich (28) introduced the term focal cemento-osseous
dysplasia, which subsequently gained acceptance (3,29,
30). There is little doubt that focal OD has been confused
and even misdiagnosed as the neoplastic OF, which is
also known as conventional ossifying fibroma, because
of shared similarities in their clinical, radiographic, and
histologic features (28–30). Excellent clinicopathologic
studies by Summerlin and Tomich (28) and Su et al.

(29,30) have further defined the parameters of focal OD
and its distinction from OF.

More common among blacks than whites, focal OD
has a high female predilection, 8:1 female to male
(28,30). The condition predominantly occurs in the 4th
and 5th decades with an average age of 38 (28,30). Be-
cause the lesion is painless and frequently nonexpansile,
it is usually discovered during routine radiographic ex-
amination. Cases occur in the tooth-bearing areas, espe-
cially in the posterior mandible, where Summerlin and
Tomich (28) found 77% and Su et al. (30) 63%. Al-
though many occur in edentulous areas where a tooth
was previously extracted, they may also occur in the
periapical area of an erupted tooth. Radiographically,
they are usually well circumscribed with or without a
sclerotic border and may be radiolucent or mixed radio-
lucent-radiopaque in appearance (Figure 6). The diam-
eter seldom exceeds 2.0 cm (28,30,36).

The clinical, radiographic, and microscopic differen-
tial diagnosis of focal OD includes OF, a benign neo-
plasm. Collectively, Summerlin and Tomich (28) and Su
et al. (29) have compared the features of 462 cases of
focal OD with 120 cases of OF. Both are more common
in the posterior mandible although a significant number
of OFs occur in the maxilla. Both tend to be circum-
scribed and can be radiolucent, mixed, or radiopaque.
Unlike focal OD, OFs grow in a centrifugal pattern,

FIG. 6. Focal OD. A solitary, well-demarcated opacity with radio-
lucent rim in the edentulous mandibular first molar area.
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when large cause cortical expansion, and characteristi-
cally expand the inferior border of the mandible (Figure
7). Teeth may be displaced and/or show root resorption.
A notable difference between focal OD and OF are the
intraoperative findings. Ossifying fibromas tend to shell
or enucleate out intact as a solid mass (29) (Figure 8),
whereas focal ODs are tenaciously adherent to surround-
ing bone, and as a consequence, are removed in gritty,
hemorrhagic tissue fragments. Reasons for these intra-
operative and gross findings are supported by the histo-
pathologic findings. As stated previously, the focal OD
lesional tissue tends to blend with the cortex and med-
ullary bone (36,37), in contrast to the demarcation
(sometimes encapsulation) seen in OF that separates it
from adjacent bone (55) (Figure 9). Although there is
considerable histologic overlap between focal OD and
OF, there are features that are statistically significant
between them (29). Focal OD connective-tissue stroma is
composed of loose collagen fibers with sinusoidal-like
vascularity adjacent to thick curvilinear bony trabeculae
and/or irregular-shaped cementoid calcifications (29).
Free hemorrhage is interspersed throughout the lesion
(29). Simple bone cysts have been encountered in several
cases (3,28,47). Ossifying fibromas have a hypovascular,

uniform cellular, often storiform stroma with intermixed
dense collagen (28,29). The calcified components are
thin, separate, bony trabeculae often with osteoblastic
rimming and/or ovoid cementoid deposits, sometimes
with “brush borders” (29) (Figure 10).

Focal OD requires no treatment once the diagnosis has
been established. The lesions typically persist without
remarkable change although in the Summerlin and
Tomich (28) series two patients subsequently developed
florid OD. This progression from a solitary to multiple-
site involvement supports focal OD as being part of a
spectrum of a unified disease process. In the Summerlin
and Tomich (28) series of 221 cases, initial treatment
consisted of incomplete curettage. Follow-up revealed all
but two patients with asymptomatic residual disease.
Further surgical intervention was deemed unnecessary
(28).

FIG. 7. Ossifying fibroma. A solitary, expansile, demarcated, mixed,
radiolucent/radiopaque lesion in the edentulous mandibular first-molar
area. Note displacement of adjacent teeth with mild expansion of the
crest of the alveolar ridge and inferior border of the mandible.

FIG. 8. Ossifying fibroma. Gross appearance of solid mass.

FIG. 9. Ossifying fibroma. There is a clear demarcation between the
tumor and surrounding bone.
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Florid osseous dysplasia (florid cemento-osseous
dysplasia).

Keys to diagnosis.

Predilection for middle-aged black females
Painless, nonexpansile; involvement of two or more jaw

quadrants
Radiographic features are multiple confluent lobular

sclerotic masses in tooth-bearing areas
Initially unencapsulated proliferation of cellular fibrous

tissue with trabeculae of woven bone and/or oval cal-
cifications without inflammation

Late-stage lesions show acellular, avascular, coalesced
sclerotic bony masses

May be associated with superimposed infection and os-
teomyelitis

Sometimes associated with simple bone cysts (idiopathic
bone cavities)

Over the years a confounding number of terms have
been applied to florid OD. The terminology that evolved
for this diffuse form of OD reflects the disagreements
regarding the calcified product as well as the pathologic
process involved. Terms proposed have included mul-
tiple enostosis, chronic diffuse sclerosing osteomyelitis
(CDSO), gigantiform cementoma, and sclerotic cemental
masses. However, Melrose et al. (39) eliminated this
confusion in their description of 34 cases of a condition
they reported as florid OD.

As with the other variants of OD, black females in the
fourth and fifth decades, with a mean age of 42 years,
have a high predisposition for florid OD (39). Although
more common in blacks, florid OD can occur in Cauca-
sians (56) and has been reported in Asians of Chinese
(57,58), Japanese (46,59,60), and Singaporean (36) ori-

gin. Florid OD has a penchant for bilateral, symmetrical
involvement, most often in the mandible, but it is not
uncommon for all four quadrants of the jaws to be af-
fected. Many patients are partially or totally edentulous
when the condition is first discovered (3). Cortical ex-
pansion is usually lacking; if it is present, it is usually of
a limited degree. The most common radiographic pre-
sentation is multiple confluent sclerotic lobular masses
admixed with less well-defined areas of a mixed
radiolucent/radiopaque pattern involving edentulous
and/or dentulous areas (3) (Figure 11). Only the alveolar
processes are involved with the mandibular inferior bor-
der and vertical rami spared (39). Well-defined radiolu-
cent areas representing simple bone cysts are a frequent
finding in florid OD (39,46,60–62). Large, simple bone
cysts may result in cortical expansion. Concomitant peri-
apical OD is found in a significant proportion of patients
with florid OD, reinforcing the concept that they are
manifestations of the same basic disease process.

Florid OD is a clinical and radiographic diagnosis,
especially in those cases without accompanying simple
bone cysts. According to Melrose (36), the typical
changes of florid OD must be manifest in at least two jaw
quadrants to make the clinical diagnosis. In the asymp-
tomatic patient, surgical intervention for diagnostic pur-
poses is not recommended, but follow-up is advocated
(3,36). The altered osseous tissue is very susceptible to
infection. In fact, inflammation introduced by periodon-
tal disease, periapical pathosis, trauma from removable
prosthetic appliances, and surgical procedures can result
in the development of acute osteomyelitis with bony se-
questration and fistula formation (63). Antibiotic therapy
with removal of necrotic bone and debridement may be
required. Waldron (3) has warned that even antibiotics
and/or surgical excision of the sclerotic bone is not al-
ways successful in controlling the complications of in-
fection. The simple bone cysts associated with florid OD
do not always respond to the usual recommended treat-
ment of inducing hemorrhage via curettage (36,39).

As alluded to previously, it is important to avoid mis-
interpreting a secondary osteomyelitis developing in

FIG. 10. Ossifying fibroma. Admixture of bony trabeculae and ce-
mentum-like deposits in a cellular, dense, collagenous stroma.

FIG. 11. Florid OD. Diffuse sclerotic masses involving the right and
left mandible.
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florid OD from an inflammatory condition, such as
CDSO. Florid OD and the distinct entity CDSO are fre-
quently confused with each other in part because of the
bewildering array of terms that have been used synony-
mously for both in the past. The differences between the
two have been relevantly discussed by Slater (8),
Schneider and Mesa (64), and Groot et al. (65). Chronic
diffuse sclerosing osteomyelitis is a primary inflamma-
tory condition primarily in the mandible. It is character-
ized by cyclic episodes of swelling and pain and radio-
graphically exhibits a unilateral, diffuse opacity with
poorly defined borders that involve the alveolus to the
inferior border and may extend into the ramus (64).
Women are affected more often, and a bias for blacks is
lacking (64,65). Microscopically, acute inflammation
and necrotic bone typically present in osteomyelitis are
absent. Slater (8) has enumerated the histologic findings
for CDSO:

1. slender osseous trabeculae with osteoblastic rimming,
2. pagetoid coarse trabeculae (evidence of bone turn-

over),
3. rare small foci of chronic inflammation.

Marx et al. (66), Jacobsson (67), and Jacobsson et al.
(68) have discussed the elusive role of bacteria in the
etiology of the condition. A variety of treatment modali-
ties have been employed with variable success including
antibiotics, corticosteroids, and surgical decortication
(8).

Familial gigantiform cementoma (familial florid
osseous dysplasia).

Keys to diagnosis.

Autosomal dominant inheritance with variable expres-
sivity

Multiple quadrant involvement of radiopaque lesions
similar to florid OD

Variable presence of rapidly expansile lesions, especially
in anterior mandible

Onset at young age
No racial predilection
Similar histopathologic features to other osseous dyspla-

sias

A rare hereditary condition with radiographic and his-
tologic features of florid OD has been reported as famil-
ial gigantiform cementoma (69–71). It has also been re-
corded as familial florid cemento-osseous dysplasia (72)
and familial florid osseous dysplasia (73). Family pedi-
grees manifesting the disease include Caucasian (69–
71,73), African (72), and Japanese (74). Familial gigan-

tiform cementoma differs from florid OD in several
ways:

the lesions evolve during childhood,
no gender or racial predilection exists,
some patients experience relatively rapid-growing ex-

pansile lesions resulting in facial deformity while oth-
ers do not,

a hereditary basis (autosomal dominant with variable
phenotypic expression) exists (70,72).

Fibro-Osseous Neoplasms

Conventional ossifying fibroma (cementifying fi-
broma, cemento-ossifying fibroma).

Keys to diagnosis.

Well demarcated radiographically with smooth, often
sclerotic borders

Usually a solitary lesion; majority in mandible
Centrifugal growth pattern (maintains round/oval shape

with enlargement)
“Shells out” from surrounding bone intact or in large

pieces
Relatively avascular cellular fibrous stroma, often with

storiform pattern
Retiform bone trabeculae, some with osteoblastic rim-

ming and/or cementumlike spherules

It is now well accepted that OF is a distinct entity
separate from both focal OD (28–30) and FD (3,21,55)
although skeptics remain regarding the latter (77). Chro-
mosomal abnormalities have been identified in an ossi-
fying fibroma (75) and a cementifying fibroma (76). Dif-
ferentiation of OF from focal OD and FD is important
because of differences in treatment and prognosis. The
OF is a true neoplasm that demonstrates a demarcated or,
rarely, an encapsulated proliferation of cellular fibrous
connective tissue with varying amounts of osseous prod-
ucts, which include bone and/or spherical calcifications
(35,55). Ossifying fibroma is the preferred term regard-
less of the product, be it bone, spherical (cementum-like)
calcifications, or a mixture of both. Attempts to establish
criteria for distinguishing between OF, cementifying fi-
broma, and cemento-ossifying fibroma only add to the
confusion (78). Ossifying fibroma is confined to the jaws
and craniofacial complex. However, there have been
similar cases reported in long bones (14–17). Summerlin
and Tomich (28) and Su et al. (29, 30) have presented
collectively an excellent detailed analysis of 120 OFs of
the jaws. Collective demographics from four studies in-
volving 202 jaw OFs found presentation most commonly
in the 2nd through 4th decades with a mean age of 32
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(13,28,30,79). Over 70% of the patients were female.
The racial distribution was decidedly white (58%), fol-
lowed by blacks (23%). A minimum of 12% were His-
panic. Lesions were most frequently in the mandible
(77%), specifically the molar region, followed by the
premolar region. Radiologic features are that of a well-
circumscribed lesion with smooth, often sclerotic bor-
ders. It is usually unilocular although multilocularity has
been reported (79,80). Appearance is dependent on the
maturity of the lesion, i.e., purely radiolucent, mixed
(radiopaque foci admixed with radiolucent areas), or ra-
diopaque (81). Centrifugal growth will commonly cause
bowing of the inferior border of the mandible (28,80).
Resorption and/or divergence of tooth roots can occur
with continued growth of the neoplasm.

As stated previously, the studies of Summerlin and
Tomich and Su et al. (29,30) have been instrumental in
expanding one’s knowledge of ossifying fibroma and, in
particular, one’s ability to discern it from focal OD. At
surgery, the OF tends to shell away from the surrounding
bone intact or in large pieces. This feature, along with the
microscopic evidence of demarcation, serves to charac-
terize it from focal OD and FD. Accordingly, biopsies
preserving the cortical-lesional relationship are invalu-
able in the histologic interpretation of OF, focal OD, and
FD. Ossifying fibroma consists of dense fibrous connec-
tive tissue with varying degrees of cellularity. It is fre-
quently hypercellular with numerous spindle-shaped fi-
broblasts which often have a storiform pattern (3,28,29)
(Figure 12). An occasional multinucleated giant cell may
be seen. The stroma is relatively avascular, but the blood
vessels are ovoid and regular in shape and are not closely
associated with the bony elements (28,29) (Figure 12).
The calcified components consist of thin separate trabec-

ulae of woven bone that may be rimmed by osteoblasts
(Figure 12). The bony trabeculae may present in a reti-
form pattern (29,45). Lamellar bone can be present but is
not a constant finding (45). Cementum-like deposits of
cellular or acellular spherules may also be present, either
alone or in combination with the bony trabecular com-
ponent (3,29). Nevertheless, despite these seemingly
straightforward criteria for OF, significant histologic
overlap with focal OD and FD exists (3,12,21,29). Clini-
cal and radiographic features as well as surgical and
gross findings must be correlated with the histologic
findings.

There are numerous case reports on OF with adequate
follow-up data documenting its uncertain behavior.
Growth rate is unpredictable and may be slow and steady
or rapid (82–87). Cases with multiple recurrences have
been recorded (13,88,89), and, though there are no clini-
cal or histologic features to predict behavior, a few series
provide detailed information regarding recurrent lesions.
Recurrence rates have varied from less than 1% (18,45,
79,90) to 13% (91), 25% (92), 28% (13), 30% (93), and
63% (88). Some of these aforementioned series consid-
ered only mandibular and maxillary lesions, some of
which included antral involvement (13,18,45,79,88,90,
92), while others considered sinonasal, craniofacial, and
jaw sites (91,93). Adding to the problem is the likelihood
that focal OD has been included in previous studies of
OF involving the jaws, thereby distorting the data for the
behavior and recurrence rate of the latter (28).

Complete surgical excision is recommended for OF.
Circumscription of the neoplasm allows surgical removal
with relative ease (94). Therefore, simple enuclea-
tion/curettage is the initial treatment of choice in uncom-
plicated jaw cases (13,63). On the other hand, lesions
demonstrating aggressive features require a more exten-
sive surgical resection (13,63). The anatomic site of the
tumor can play a role in the aggressiveness and propen-
sity for recurrence as it can in craniofacial bones and may
dictate a more radical surgical approach (95).

Other clinical variations of OF have been reported,
including multiple ossifying fibromas (96–99) and famil-
ial ossifying fibromas (100), but these are rare. The idea
of a purported giant ossifying fibroma as a form of OF
has been put forth although no exact definition has been
offered (98,101). van Heerden et al. (101) reported eight
cases that were all greater than 8 cm in diameter. Dis-
tinguishing features are pronounced fibroblastic activity
at the expense of osteoblastic activity resulting in a ra-
diographic picture of relatively fewer calcifications than
one would expect in a smaller OF.

So-called “juvenile,” “active,” or “aggressive”
forms of ossifying fibroma. Within the confusing ar-

FIG. 12. Ossifying fibroma. Cellular fibrous stroma with isolated
blood vessels and an occasional giant cell. Thin trabeculae of woven
bone are interspersed throughout.
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ray of fibro-osseous lesions, the so-called juvenile active
ossifying fibroma (JAOF) is perhaps the most enigmatic.
Pathologists considering such a diagnosis are faced with
a plethora of subjective and arbitrary criteria and will
find little consolation in the literature. Occupying a sub-
set within the spectrum of OF, JAOF is considered by
many to be a unique lesion because of its reported ten-
dency to occur in children and adolescents, its more com-
plex histologic features, and its purported tendency for
locally aggressive growth. However, the literature on this
entity indicates that

1. not all JAOFs are diagnosed in children and adoles-
cents,

2. not all JAOFs exhibit locally aggressive behavior,
3. not all lesions reported as JAOF have the same his-

topathologic features.

At this time, there is no general agreement among
pathologists with regard to the proper terminology, his-
topathologic features, or criteria for separating these le-
sions from conventional ossifying (cemento-ossifying)
fibromas (2,3,37,102).

Lent C. Johnson of the Armed Forces Institute of Pa-
thology formally introduced the term JAOF at a College
of American Pathologists Seminar in 1952 (103). At that
time, Johnson was apparently using the term to describe
locally aggressive lesions that occur most often in the
maxilla during the first two decades of life and contain
trabeculae of so-called “paint brush” osteoid in a cellular
fibrous stroma. He stated that the osteoid in these tumors
resembled the osteoid seen in osteosarcomas (104).
However, in the definitive 1991 paper, Johnson et al.
(31) reserved the term JAOF for lesions containing
“spherical ossicles of uniform size, an intensely cellular
stroma, and myxomatous material, which may degener-
ate to form cysts.”

To add to the confusion, the World Health Organiza-
tion (WHO) (55) has recently set forth histologic criteria
for JAOF that does not include spherical ossicles at all.
The WHO definition states that JAOF is “an actively
growing lesion mainly affecting individuals below the
age of 15 years, which is composed of a cell-rich fibrous
tissue containing bands of cellular osteoid without osteo-
blastic rimming together with trabeculae of more typical
woven bone. Small foci of giant cells may be present,
and in some parts, there may be abundant osteoclasts
related to the woven bone. Usually no fibrous capsule
can be demonstrated, but the lesion is well demarcated
from the surrounding bone.” This definition seems to
correspond more closely with the original description by
Johnson (103,104). Therefore, two different histologic

patterns have been described for lesions designated as
JAOF. Whether these two patterns are variants of a
single lesion or represent separate entities is undecided at
this time (37). Makek (27) considers them to be two
variants of the same lesion and prefers the designations
trabecular desmo-osteoblastoma and psammous desmo-
osteoblastoma, reflecting his belief that these are lesions
of osteoblastic origin that arise in the desmal preformed
(intramembranous) bones of the jaws and skull.
Slootweg et al. (105) consider them separate entities and
prefer to restrict the term juvenile ossifying fibroma to
lesions that correspond to the WHO definition. They
consider lesions containing spherical (psammomatoid)
ossicles to be variants of cemento-ossifying fibroma
(105,106); Margo et al. (107) and Wenig et al. (32) prefer
to call such lesions psammomatoid ossifying fibromas.
Eversole (35) also discusses this nosologic dilemma
pointing out that lesions containing rounded ossicles are
often called cementifying fibromas or cemento-ossifying
fibromas when they are in the jaws and psammomatoid
ossifying fibromas when they are in the parasinonasal
facial bones or cranial bones. In our opinion, the clinical
and radiographic characteristics of trabecular and psam-
momatoid lesions show enough similarity and sufficient
overlap in histopathologic features to warrant their con-
sideration as variants of the same tumor. However, the
reliable separation of these variants from conventional
OF on histologic grounds often remains an exercise in
futility. Therefore, strictly for the purposes of discussion
and case retrieval from the literature, lesions reported as
JAOF, aggressive OF, or other related terms are hereby
divided into two groups:

1. JAOF, trabecular variant, are those that correspond to
the WHO definition,

2. JAOF, psammomatoid variant, are those that corre-
spond to the 1991 definition of Johnson et al. (31) and
contain spherical ossicles.

JAOF, trabecular variant.

Keys to diagnosis.

Usual onset in childhood or adolescence
Usual location in jaws with slight maxillary predomi-

nance
Well demarcated radiographically; radiolucent with

small opacities or ground glass
Highly cellular fibrous stroma with “garlandlike” strands

of cellular osteoid
Variable presence of clustered multinucleated giant cells
Variable presence of myxoid areas with cystic degenera-

tion
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A selected literature review yielded 92 cases of the
trabecular variant of JAOF (6,27,105,108,109). Patient
ages range from 2–25 years with the majority of cases
being diagnosed before 15 years of age. There is a slight
male predominance with 57% of the cases occurring in
males and a male-to-female ratio of 1.3/1. The maxilla is
the most common site (54%), followed by the mandible
(35%), and the fronto-ethmoid complex (9%). The le-
sions typically present as a swelling or mass. Symptoms
are related to the site of involvement and include epi-
staxis, proptosis, exophthalmos, and diplopia. Pain is
only rarely described. The growth rate is variable with
some cases progressing slowly but others, particularly
those in young children, often progressing very rapidly.
Radiographic studies usually show a well-defined uni-
locular or multilocular radiolucent lesion that may con-
tain fine specks of radiopacity. Some lesions may dem-
onstrate a “ground-glass” appearance. Microscopically,
the tumor is composed of a highly cellular stroma with
little tendency to form collagen. The tumor has thin gar-
land-like strands of cellular osteoid, which may bear
some resemblance to the osteoid in an osteosarcoma
(Figure 13). The osteoid strands are surrounded by os-
teoblasts, some of which may be incorporated into the
osteoid. Incipient trabecular formation, clusters of mul-
tinucleated giant cells (Figure 14), and myxoid areas
with cystic degeneration may also be observed. Small
foci of concentrically lamellated particles may rarely be
seen (105). Mitoses may be observed, but are not numer-
ous. These tumors have a tendency for local recurrence
with reported rates ranging from 25% to 58%. However,
radical surgery does not appear to be appropriate because
recurrences may be managed by local excision and sar-
comatous transformation has not been reported.

JAOF, psammomatoid variant.

Keys to diagnosis.

Majority of cases with onset in childhood or adoles-
cence; however, some in adults

Usual location in orbit or paranasal sinuses
Well demarcated radiographically; mixed density with

loculated radiolucent areas or clouding of sinus
Highly cellular fibrous stroma often with whorled pattern

containing closely packed spherical ossicles resem-
bling psammoma bodies

Definite myxoid component with variable presence of
threadlike or thorn-shaped calcifications

Aneurysmal-bone cystlike areas (blood-filled cysts and
multinucleated giant cells)

A selected review of the literature yielded 239 cases of
the psammomatoid variant of JAOF (27,31,32,105–
107,110,111). The majority of cases are diagnosed in
patients 5–15 years of age; however, the age range is
much wider than for the trabecular variant. In several
series, the upper range of patient ages was in the 5th or
6th decade. Johnson et al. (31) reported an age range of
3 months to 72 years with a mean of 21 years. Males
outnumbered females by a ratio of 1.2:1. The orbit and
paranasal sinuses are the most common sites, accounting
for over 72% of reported cases, followed by the cal-
varium (11%), maxilla (10%), and mandible (7%).
Symptoms may include exophthalmos, bulbar displace-
ment, proptosis, impaired vision, facial swelling, nasal
obstruction, periorbital pain, headache, and sinusitis. The
lesions most often display a steady progressive growth
with more rapid expansion sometimes noted, usually in
cases arising in infancy. Radiographically, the lesions are
usually well delineated at the periphery with varying

FIG. 13. Juvenile active ossifying fibroma, trabecular variant. Anas-
tomosing garland-like strands of osteoid trabeculae in a hypercellular
stroma.

FIG. 14. Juvenile active ossifying fibroma, trabecular variant. Foci of
multinucleated giant cells in a cellular stroma.
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degrees of radiolucency and radiopacity. Mixed-density
lesions with areas of polycyclic (loculated) radiolucency
are typical in cases involving the cranial vault. Clouding
of the sinuses resembling sinusitis may also be seen.
Microscopically, the lesions are composed of a cell-rich
fibrous stroma, which may display a whorled appear-
ance. Variable numbers of relatively acellular rounded
calcifications resembling psammoma bodies are embed-
ded in the stroma (Figure 15). In some tumors, these
rounded ossicles (cementicles) may be very closely
packed with little intervening stroma. An eosinophilic
rim is present at the periphery of most of the ossicles. In
areas, the ossicles may connect to form trabecular struc-
tures. Some lesions may also contain acellular mineral-
ized deposits with bizarre shapes described as threadlike
or thorn-shaped (27,31). These unusual calcified struc-
tures are seen most often in the myxoid portion of the
tumor. The myxoid component is usually separate from
the more cellular stroma (Figure 16). Johnson et al. (31)
considers this myxoid tissue to be an integral part of the
tumor and not merely a reactive or degenerative phenom-
enon. In fact, he believes that sinus lesions arise from the
myxoid mucoperiosteum and that mandibular lesions
arise from the myxoid dental papilla. These myxoid areas
may undergo cystic change with edema, hemorrhage,
and clusters of multinucleated giant cells; these areas,
therefore, bear some resemblance to aneurysmal bone
cyst. Mitotic figures may be seen, but are never promi-
nent. Some lesions may be difficult to separate from
conventional ossifying (cemento-ossifying) fibroma on
histologic grounds; however, the extremely cellular
stroma with closely packed ossicles and the myxoid ar-
eas with hemorrhage, multinucleated giant cells, and cys-
tic degeneration are not typically seen in conventional
ossifying (cemento-ossifying) fibroma. The psammoma-

toid JAOF appears to be best managed by conservative
excision although lesions that involve the orbit or cranial
vault may necessitate rather extensive surgery to assure
complete removal. Recurrence rates of 20% to 56% have
been reported. In Johnson’s series (31), 90% of recurrent
lesions occurred in patients under 10 years of age.

In summary, both variants of JAOF, trabecular and
psammomatoid, tend to occur at an earlier age than con-
ventional OF. Both variants involve the craniofacial
bones with the trabecular variant being more common in
the jaws and the psammomatoid variant being more com-
mon in the paranasal sinuses and periorbital bones.
Psammomatoid JAOF appears to be the more common
tumor based on reported cases. No definitive predictor
variables with regard to histopathologic features of
JAOF have been uncovered to aid in determining the
potential for aggressive behavior or propensity for recur-
rence (13). Although significant recurrence rates have
been reported, assured conservative excision is the treat-
ment of choice. Surgical approach is dictated more by
anatomic location and tumor size than histologic sub-
type. Local re-excision can usually manage recurrence.
Malignant transformation has not been reported.

For the surgical pathologist, the dilemma of how to
reliably distinguish these lesions from conventional OF
still exists. Such an exercise is often difficult, arbitrary,
and may not be of added value to the surgeon. It is well
known that OFs may sometimes attain a very large size,
but may not differ histologically from lesions displaying
limited growth (101,112). Furthermore, the histologic
features that supposedly set JAOF apart, such as the ex-
tremely cellular stroma, spherical ossicles, and garland-
like strands of cellular osteoid, may be quite variable
from one tumor to another, from field to field within the

FIG. 15. Juvenile active ossifying fibroma, psammomatoid variant
composed of acellular ossicles or psammomatoid bodies.

FIG. 16. Juvenile active ossifying fibroma, psammomatoid variant.
Myxoid tissue with cystic degeneration and hemorrhage in area of
ossicles.
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same tumor, and may even be observed focally in con-
ventional OFs (13). Moreover, the myxoid tissue, cystic
degeneration, and aneurysmal-bone cystlike areas char-
acteristic of some JAOFs may simply be reactive
changes and may not be specific for JAOF (10). As with
all lesions involving bone, the clinical and radiographic
characteristics must be taken into account when render-
ing the microscopic diagnosis. Although the histopatho-
logic characteristics, when combined with the clinical
and radiographic features, may sometimes be sufficient
to permit distinction of JAOF from conventional OF,
there are many cases that defy such pigeonholing. The
literature indicates that the diagnosis of JAOF is some-
times more dependent on age, location, and behavior
than histomorphology. Until more clarification is at-
tained and agreement reached on the histologic criteria
for JAOF, perhaps the most prudent way to handle these
tumors would simply be to assign them the diagnosis of
“ossifying fibroma” with an accompanying comment
that certain histologic features (i.e., hypercellular stroma,
psammomatoid ossicles, garland-like strands of cellular
osteoid, and myxoid tissue) are sometimes associated
with locally aggressive or destructive behavior. Because
the initial treatment for all OFs is assured complete sur-
gical excision and because follow-up is recommended
for all, the necessity of the diagnosis “JAOF” may be
unwarranted.

Fibrous Dysplasia
Fibrous dysplasia is considered to be a developmental,

tumorlike (hamartomatous), fibro-osseous disease of un-
known etiology (3). However, Cohen and Howell (113)
have recently advanced the theory that somatic mutations
in the GNAS1 gene cause monostotic FD, polyostotic
FD, and McCune–Albright syndrome. Mertens et al.
(114) found clonal structural chromosomal aberrations in
a case of monostotic FD suggesting a neoplastic process.
There are four main clinical subtypes of FD: monostotic
FD, which affects one bone; polyostotic, which affects
multiple bones; McCune–Albright syndrome in which
multiple disseminated lesions of bone are accompanied
by skin hyperpigmentation and endocrine disturbances,
which present as precocious puberty and/or hyperthy-
roidism; and a craniofacial form that is confined to bones
of the craniofacial complex (115). The remainder of the
discussion concerns the craniofacial form of FD.

Craniofacial fibrous dysplasia.

Keys to diagnosis.

Onset during 1st and 2nd decades, painless swelling of
involved bone

Typically contiguous involvement of maxillofacial and
cranial bones

Radiographic appearance reflects histologic features,
ground-glass opacity without defined borders

Curvilinear woven bone trabeculae with minimal-to-no
osteoblastic rimming in cellular fibrous stroma blend-
ing into surrounding cancellous and cortical bone

Some lamellar bone formation is acceptable; ovoid cal-
cifications are rare

The jaws and skull are commonly affected in mono-
stotic FD. Though mandibular lesions may be purely
monostotic, the classification of the more commonly in-
volved lesions of the maxilla is not as clear-cut. When
the maxilla is affected, adjacent bones, such as the zy-
goma and sphenoid, may also be involved, precluding a
strict monostotic interpretation (3,116). Other common
patterns of contiguous involvement include maxilla-
zygoma-sphenoid-frontal-nasal bones and frontal-
sphenoid-temporal-zygoma bones (117). Fibrous dyspla-
sia may also affect base-of-the-skull and orbital bones
(117). Because lesional distribution is restricted to con-
tiguous bones within a defined anatomical area, the pat-
tern is not typically associated with polyostotic disease
(116). Therefore, the term craniofacial FD is appropriate
for these lesions (3,116).

Clinically, craniofacial FD presents as a painless en-
largement of the affected bone, most often during the
first and second decades of life. There is a maxillary
predominance when craniofacial FD occurs in the jaws
and the maxillary sinus is commonly involved. Although
early lesions may be radiolucent, more typically the le-
sion is a ground-glass opacification with indistinct bor-
ders that blend into the surrounding uninvolved bone
(Figure 17). This blending is in contrast to the radio-
graphically well-defined OF and is an important distin-
guishing feature. As Waldron (3) maintained, the most
characteristic radiographic feature of craniofacial FD of
the skull is increased radiodensity of the skull base in-
volving occiput, sella tursica, orbital roof, and frontal
bones.

Eversole (35) defines craniofacial FD histologically as
a benign, nonneoplastic, intramedullary, cellular prolif-
eration of fibroblasts, with formation of irregular trabec-
ulae of bone or ovoid calcifications that show indistinct,
nonencapsulated borders (Figure 18). Others have de-
scribed craniofacial FD as demonstrating irregular-
shaped woven-bone trabeculae, often with curvilinear
shapes resembling Chinese characters (3,8) (Figure 19).
Residing in a cellular, fibrous connective-tissue stroma,
these delicate trabeculae are without osteoid rims and
have minimal to no osteoblastic rimming (3,10). Patholo-
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gists have not yet agreed on whether or not the bone in
FD can exhibit a retiform pattern (3,35). Small ovoid
calcifications may be present but are never numerous
(10). In contrast to long-bone FD, craniofacial FD may
undergo progressive lamellar-bone maturation with tra-
beculae often arranged in parallel fashion in moderately
cellular fibrous connective tissue (3). Most helpful in the
microscopic interpretation of FD is that lesional bone
fuses with adjacent uninvolved cancellous and cortical
bone (10) (Figure 20). This histologic feature is reflected
in the radiographic appearance. Both findings are essen-
tial in ruling out OF. We are in agreement with Slootweg
(10): small incisional biopsy specimens and curettings
that do not demonstrate this interface between lesion and
normal bone, can preclude definitive diagnosis for

both craniofacial FD and OF. Granted, the separation of
craniofacial FD from OF has become easier in most
cases because other fibro-osseous lesions with their own
defining features have been identified (3,10,35). Never-
theless, more often than not, distinguishing craniofacial
FD from OF solely on histopathologic grounds has limi-
tations (2,12,93). In addition to OF, a primary consider-
ation in the histologic differential diagnosis of craniofa-
cial FD is the low-grade intraosseous well-differentiated
osteosarcoma. Kurt et al. (118) have discussed the
subtleties in distinguishing this rare variant of osteosar-
coma from FD. Correlation of the histopathology with
the clinical, surgical, and radiographic findings is the
standard for diagnosis.

Enlargement of craniofacial FD occurs during active
skeletal growth and ceases with skeletal maturation;
however, periods of regrowth may be experienced in
adulthood for unknown reasons. With the exception of

FIG. 18. Craniofacial FD. Cellular fibrous element and irregular tra-
beculae-containing lacunae.

FIG. 19. Craniofacial FD. Irregular-shaped woven-bone trabeculae
sans osteoblastic rimming. Bone resembles Chinese characters.

FIG. 20. Craniofacial FD. Lesional tissue fusing with bony cortex in
upper left corner.

FIG. 17. Craniofacial FD. A cropped panograph showing a diffuse
ground-glass radiopaque lesion of the posterior maxilla and antrum.
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small mandibular lesions amenable to surgical resection,
the treatment goal has been one of conservatism because
of the large size and diffuse nature of the lesion, espe-
cially in the maxillary complex (3). Treatment for those
lesions that have caused functional and/or cosmetic dis-
figurement necessitate surgical contouring without com-
plete removal, especially in the young patient with re-
lated psychological disturbances. Regrowth can be ex-
pected in the 25%–50% range following contouring
procedures (3). Several investigators have presented
more aggressive surgical procedures and their indica-
tions (8,119-121).

Although rare, sarcomas can arise in craniofacial FD,
usually osteosarcomas or fibrosarcomas (122–126). Most
have occurred in patients who had received radiation
therapy (127), but spontaneous sarcomatous transforma-
tion can occur (123). There is no conclusive evidence
that FD is a premalignant disease. Unexplained, progres-
sive, and often rapid enlargement resulting in grotesque
features occasionally occur in otherwise histologically
benign craniofacial FD (128–130). Aggressive, juvenile
aggressive, and progressive are terms that have been ap-
plied to these clinically persistent, often relentless cases
of craniofacial FD (35).

CONCLUSIONS

Nomenclature for the bone lesions collectively known
as BFOL has historically been inconsistent, confusing,
and downright aggravating. Significant progress has
been achieved in recent years in understanding the his-
togenetic and pathogenetic similarities and differences of
the various fibro-osseous lesions, thereby enhancing
one’s ability to diagnose accurately and to manage many
specific conditions, including craniofacial FD, OF, focal
OD, and florid OD. There is still a need for clarification
of many aspects of this perplexing group of lesions.
Elimination of confusing clinical terminology, such as
“juvenile” and “aggressive,” in histologic diagnoses, and
questionable terms, such as “cemento-” and “cementify-
ing,” for bone-forming neoplasms, would be a start in
clearing the air.

Investigators should accept and utilize only scientifi-
cally-documented data. Unfortunately, the perpetuation
of an “entity”—the JAOF—that remained unpublished
by Johnson for 39 years has resulted in the JAOF being
attributed with many proposed and subjective character-
istics. The efforts of some to jump on the bandwagon and
publish cases on this ill-defined “entity” and to use a
bewildering array of descriptive adjectives or modifiers
have resulted in a rush to general acceptance, which has
only furthered its ambiguity and controversy.

Last, the surgical pathologist must demand and
correlate all relevant data (clinical information, radio-
graphs/images, surgical/gross findings, histology) in or-
der to avoid misinterpretation of this group of histologi-
cally similar, but clinically distinct, bone lesions.
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