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PREFACE

“Few books today are forgivable,” says R. D. Laing, and this one may not
be an exception. It is written about a relatively obscure but important subject
in which a few are interested and even fewer care to master,

This book is intended to be authoritative but not authoritarian, balanced
and lucid, reflecting my inherently conservative philosophy influenced by
the teachings and long-term association with Dr. Henry L. Jaffe, who stimu-
lated my interest in the diseases of bome. This ipterest was fostered by many
former and present colleagues at Memorial Hospital for Cancer and Allied

- Diséases who pioneered the diagnosis and treatment of bone tumors not only

as a-science but also as an art. Among these, Dr. Ralph C. Marcove should be

“especially mentioned for his infectious enthusiasm and many original ideas.

I should like to acknowledge the cooperation of several people in the writ-

ing of this book. Dr. Norman L. Higinbotham gave me ready access to his
files, a treasure-trove of clinical and pathological information, which were of
great help to me. Particular appreciation is due to the many members of the
Medical Illustration Department at Memorial Hospital for Cancer and Allied
Diseases for the preparation of illustrative material and reproduction of the
many radiographs. Miss Lynn B. McDowell, M.A., deserves special thanks
for designing the innovative skeletons and age and sex distribution proto-
types and for making me aware of the importance of good visuals. Mr. George

C. Vilk, Associate Medical Editor, and the staff at W. B. Saunders Company -

were most helpful during the production. of this book.
My wife, Phyllis, patiently typed and meticulously prepared the entire

. manuscript,from the very beginning to the énd, in addition to offering in-
numerable helpful suggestions for improving it. Without her help and un- -
tiring efforts this book would never have been completed. My gratitude to -

her cannot be totally expressed.

ANDREW G. Huvos
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OSTEOMA AND
- GARDNER’S SYNDROME

OSTEOMA

D'EFINITION

Osteomas are benign bone lesions char-
acterized by bony excrescences usually

~ arising in membranous bones.
They are benign lesions in whlch a
major component is mature, lamellar, or

woven bone. They are well- circumscribed
and localized and appear to be sessile or
pedunculated with expansile, ‘not infiltra-
tive, borders. Smooth or lobulated surfaces
and peripheral resorption of normal bone

| are dgemonstrated by these lesions.

SYNONYMS
The extensive literature on this subject
loosely employs the term. “osteoma” to

cover a wide variety of osseous lesions,

some of which are clearly nonneoplastic
‘but are .of traumatic origin. Included in
these categories are old osteochondromas
with ebumated cartilaginous caps, trau-
matic and <dpflammatory bony protuber-
ances, examples of hyperostosis frontalis
interna, and monostotic fibrous dysplasia

" cussed °

1nvolvmg the skull, as well as hyperostotlc
lesmns of the calvanum

HISTORICAL ASPECTS -

.There are clear-cut examples of osteo-
mas from ancient times. A fine example of
an ivery osteoma has been demonstrated
on the right side of an Egyptian skull of
Roman vintage. Seventeen skull osteomas
found in .Neolithic Anglo-Saxon’ graves
have been described by Brothwell.* Thnr-
teen examples of skull “button osteqmas”
have been encountered in Indians. of the

- Pecos Pueblo.”®. A pre-Columbian skull
found in Ancon, Bern, shows an osteoma

occurring in the le& orbit. The often dis-

‘exostosis” of the' femur of the

Pithecanthropus erectus most likely repre-
sents a post-traumatic periosteal mwvositis

ossificans.®

- INCIDENCE

Since many dsteomas are asymptomatic, .
their true prevalence is not known.. In
1941, Teed collected 321 cases from the

1
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pertinent literature  between 1886 and:

1939 involving the frontal sinuses.?* Chil-
drey noted 15 cases among 3510 (0.42 per
cent) - largely asymptomatic patients with
‘paranasal sinus roentgenograms. Data from
Finland* and West Germany?® vary from
0.1 to 1 per cent of the patients examined
in larger otolaryngology clinics.

The most. frequent inmvolvement of the
frontal sjnus among the paranasal sinuses
has been confirmed by other, larger stud-
ies as well.

SIGNS AND SYMPTOMS

Most osteomas present ‘as a’ painless,

slowly - enlarging, hard lump noticed by
the patient for at least two years. The le-
sion’s bulk and pressure produce head-
aches, facial asymmetry, and difficulty in
nasal breathing. Patients with large osteo-
mas of the orbit may present with ophthal-
mic complaints, such as exophthalmos,
blindness, or even pneumoencephalos in
association with a frontoethmoidal locali-

zation. In a review of 21 patients treated-

in Oxford, England, the cranial vault le-
sions were asymptomatic and were re-
moved, for cosmesis only. Among the 14
nasal sinus tumors, the left frontal sinus
presentation (10 instances) was most com-
mon, with symptoms of frontal headaches,
bulging of the eyes, recurrent sinusitis,
and visual alterations.® - -
Some of these lesions cause severe debil-
itating symptoms, as in the patient report-
ed by Hudolin et al. who had a large fron-
tal sinus osteoma that extended into the

cranial fossa and caused mental deteriora-.

tion, headaches, incontinence, epileptic

seizures, and habitual alcoholism." Large -

osteorhas of the mandible may cause bi-

zarre defects in vision. and balance by

their close proximity to the carotid sinus
-and internal carotid artery.!®

LOCATION, AGE, AND SEX
. DISTRIBUTION

Lautenbach from the University Dental
_Clinic in Bonn, Germa y, reports 36 cases
* equally distributed in the maxilla and the
mandible. A 3:1 female to male ratio was
noted. Ages varied: from 16 to 74 years,

'OSTEOMA AND GARDNER'S SYNDROME-

"~ with ‘the sixth decade of life having'theA ,

most lesions. Histologic examination of the:.
36 lesions revealed 22 compact, 8 mixed

“spongy and compact, and 6 sponhgy types.'® -

- The presence of multiple osteomas
should arouse the suspicion of an associat-
ed Gardner’s syndrome, although cases
have been reported in which multiple os-
teomas occurred in the absence of this
syndrome complex.?

HISTOGENESIS

There is considerable doubt and contro-

~ versy about the exact derivation of this le-
- sion. Lichtenstein regards osteomas, ‘like

osteoid osteomas, as a special type-of be-
nign osteoblastoma, i.e., related benign
tumor entities of osteoblastic derivation.®
Aegerter and Kirkpatrick describe these le-
sions as hamartomas of the periosteum;
they believe that the lesion is always
formed by intramembranous ossification

Figure 1-1. Osteoma of the occipital bone in a
34-year-old man. No history of trauma.
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that represents only'a simple exaggeration
of a normal physiologic process.! Similarly,
Vinogradova considers osteomas to be de-
velopmental ‘anomalies of bone but not
true tumors.’” According to Jaffe, this le-

sion may represent the terminal, ossified..

stage of a fibrous dysplasia.’”® Smith and
Zavaleta®® and Reed and Hagy®® believe
that ossifying . fibromas may differentiate
into more mature osteomas. ]

Some of the skull lesions classified as
“osteomas may in fact be a reaction to a low
grade inflammatory process with subse-
quent progressive osseous reparative reac-
tion (Fig. 1-1). Based on study of three se-
quential biopsies, a case of Garré’s
sclerosing osteomyelitis was diagnosed in
its final form clinically, radiograplrcally,
.and microscopically as an osteoma.”®

Animal Studies

Long-term multigeneration studies in

CF-1 mice regularly found the incidence
of spontaneous osteomas to- be approxi-
mately 10 per cent, the skull being in-
volved in about 90 per cent of this min-
imally" inbred strain, over a period of six
consecutive generations.™

Osteomas in mice may also be induced
by injection of the RFB osteoma virus of
CF-1 mice. These periosteally located ex-
ostoses occur twd to three months follow-
ing the injection of the murine virus into
the newborn. A rapid growth spurt can be

Figure 1-2. Compact, or ivory,
bsteoma (also known as ivory
exostosf) represents a protuber-
ance on the surface of a mem-
brane type of bone without evi-
dence of a cartilage cap. (Hema-
toxy;lin-eosin stain. Magnification’
x 4.

. Trabecular or Spongy Osteoma

3

observed in these osteomas for 'a few
weeks, as many as 36 have been seen in a
single rodent, after which the lesions in-
crease only slowly in size.' This osteoma-
producing virus. (RFB) is distinct from the
osteosarcoma virus (FBJ).

HISTOLOGIC STUDIES

Compact or Ivory Osteoma

Compact or ivory osteoma (ivory exosto- -

sis) consists of dense, compact, mature la-
mellar bone (Fig. 1-2). The periphery of
these lesions shows interanastomosing tra-
beculae of mature cancellous bone. The.
periosteal surface of the compact osteoma
exhibits layers of lamellar bone without at-
tempt at remodeling. In the deeper por-
tions of this lesion, a coarse mosaic patters
of the lamellar bone is present. No attempt
at haversian system formation is made, and
only occasionally can one encounter mar-.
row spaces (Fig. 1-3). It seems that the
original haversian systems of the central.
portion of the lesions became obliterated
and the osteocytes degenerated. ¥

A
4

The trabecular or spongy ostecma may
be central (endosteal) or peripheral (sub-
periosteal) in its location. Histologically,
they reveal a chiefly cancellous, trabecular
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Figure 1-3. Ivory osteoma showing densely compact mature lamellar bone without marrow spaces.
(Hematoxylin-eosin stain. Magnification X 50.) '

Figure 1-4.. Trabecular osteoma with cancellous bony architecture and fatty marrow. (Hematoxylin-
eosin stain. Magnification X 50.) 3
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Childrey, J. H.: Osteomas of the sinuses, of the
frontal and sphenoid bone. Arch. Otolaryngol.,
30:63-72, 1939. .

. Dubois, E.: Uber die Hauptmerkmale des Femur
von Pithecanthropus erectus. Anthrepol. Anz.,
4:131-146, 1927. ) i .

Finkel, M. P., Reilly, C. A., Jr., and Biskis, B. O.:
Pathogenesis of radiation and viris-induced
bone tumors. In: Grundmann, E. (ed.): Malig-
nant Bone Tumors. New York, Springer-Verlag,
1976, pp. 97-98. . :

Green, A. E., and Bowerman, J. E.: An osteoma

architecture with peripheral cortical bony 8.
margin (Fig. 1-4). The trabeculae are thin

with fatty marro® présent in the intertra- 9
becular spaces. Radiographically, the sub-
periosteal, or peripheral, osteoma presents -

as a dense radiopaque lesion protruding . 10.
from the surface of the bone.. The central,

or endosteal, type appears as. a well-
-delineated sclerotic mass with clear out-

lines and smooth. borders. No destruction 11 \ :
of adjacent bone is noted. of the mandible. Br. J. Oral Surg., 12:225-228,

; : ' 1974.
The so-called cancellf)us OSt.eom.a of \the 12. Hallberg, O. E., and Begley, J. W., Jr.: -Origin
long bones referred to in earlier literature ~and treatment of osteomas of the paranasal si-
“is now considered to be an osteochondro- . nuses: Arch. Otolaryngol., 51:750-760, 1950.
ma (osteocartilaginous exostosis) in which 13. Hooton, E. A.: The Indians of Pecos Pueblo. A
the cartilaginous cap is eburnated and re- ’ Study of: Thglr Skeletal,Remglns. New Haven,
g : X . . . Yale University Press, 1930.
placed by fibrous tissue followmg the ces- 14. Hudolin, V., Riessner, D., Kadmka, S., et al.: A
sation of skeletal maturation. Occasionally, .
osteoma diagnosed as such may represent

huge -osteoma in the anterior cranial fossa. J.
Neurol. Neurosurg. Psychiatry, 24:80-83, 1961.

the ‘final complete ossification of an osteo- 15.

chondroma.

Jaffe, H. L.: Tumors and Tumorous Conditions.of
the Bones and Joints. Philadelphia, Lea & Fe-
biger, 1958. B
16. Lautenbach, E.: Klinische und Histologische Stu-

dien an Osteomen. Dtsch. Zahn..Mund. Kiefer-
heilkd., 43:434-456, 1964.

" 17. Lewars, P. H. D.: Osteoma of the mandible. Br. -
}. Plast. Surg., 12:377-283, 1959-1960. ,

Lichtenstein, L.: Bone Tumors. 4th ed. St. Louis,
C. V. Mosby Co., 1972, p. 112.

19. MacLennan, W. B, and Brown,. R. D.: Osteonta
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- 19 ’ .

Malan, E.: ‘Chirurgia degli osteomi delle cavita
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48:1-124, 1938. ) ¢
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610, 1963. :

TREATMENT

Treatment consists of surgical excision if 18
the lesion is.symptomatic and painful.
Large lesions should also be removed for
diagnostic purposes, and complete remov-
al yields curative recurrence-free results. 20,
~ Otherwise,. no treatment is necessary.

REFERENCES

. Aegerter, E. E., and Kirkpatrick, J. A., Jr.: Ortho-
pedic Diseases. 4th ed. Philadelphia, W. B.
Saunders Company, 1975.

. Appalanarasayya, K., Murthy, A. S. R., Viswanath,

C. K, et al.: Osteoma involving the orbit. Case

report and review of the literature. Int. Surg.,
54:449-453, 1970. o

. Béraud, C., Morel, P., and Boyer, R.: Ostéome
géant fronte-ethmoidal découvert sur un crine
médiéval du Var. J. Radiol. Electrol. Med.
Nucl., 42:45-47, 1961.

. Brothwell, D. R.: The palaeopathology of early 7

British man: an essay on the problems. of diag:
nosis and analysis. J. R. Anthrop. Inst., 91:318-
344, 1961. ' '

. Brunner, H., and Spiesman, 1. G.: Osteoma of the -

frontal and ethmoid sinuses. Ann.. Otol. Rhinol.™
Laryngol., 57:714-737, 1948. .

. Bullough, P. G.: Ivory exostosis of the skull.
Postgrad. Med. J., 41:277-281, 1965.

. Calhoun, N. R., Jackson, S., and Wright, M. C.:
Multiple ostegmas of the mandible. Report of a
case. J. Oral Surg., 15:325-328, 1957.

7a. Charles, R. T., and Turusov, V. S.: Bone tumors

in CF-1 mice. Lab. Anim., 8:137-144, 1974.

25.

-26.

28.
29.

30.

. Mikaelian, D. O., Lewis, W. J., and Behringer,

W. H.: Primary osteoma of the sphenoid sinus.
. Laryngoscope, 86:728-733, 1976. ’ :

. Montgomery, W. W.: Osteoma of the frontal

sinus. Ann. Otol. Rhinol. Laryngol., -69:245-
255, 1960.

. Moodie, R. L.: Studies in paieopathology. XVIIIL.

Tumors of the head among pre-Columbia Peru-
‘vians. Ann. Med. Hist., 8:394-412, 1926.

Nelson, D. F., Miller, F. E., and Gross, B. D.:
Osteoma of the mandibular condyle: report of a
case. J. Oral Surg., 30:761-763, 1972. ~ .

Olumide, A. A., Fajemisin, A. A., and Adeloye,
‘A.: Osteoma of the ethmofrontal sinus. Case re-'
port. J. Neurosurg., 42:34C 45, 1975.

. Pell, L. H., and Carroll, D.: Peumocephalus in

association with fronto-ethmoidal © osteoma.

* Clin. Radiol., 14:110-112, 1963,

Reed, R. ]., and Hagy, D. M.: Benign nonodon-
togenic fibro-osseous lesions of ‘the skull. Re-
port of two cases. Oral Surg., 19:214-227, 196;

Rowbotham, G. F.: Neoplasms that- grow from
the bone-forming elements 8f the skull. A sur-
vey of 20 cases. Br. J. Surg., 45:123-134, 1957.

Samy, L. L., and Mostafa, H.: Osteomata of the



nose and paranasal sinuses with a report of

twenty-one cases. J. Laryngol. Otol., 85:449- -

D 469, 1971
31. Schertel, L.: Die Hohlenosteome. Radiologe;
15:62-68, 1975.

. 32. Schwenzer, N.: Zur Klinik und Therapie Kno-
chenbildender Geschwiilste im Kiefergelenk-
bereich. Dtsch. Zahnaerztl. Z., 27:848-852,
1972. ’

33. Smith, A. G., and Zavaleta, A.: Osteoma, ossify-
ing fibroma and fibrous dysplasia of facial and
cranial bones. Arch. Pathol., 54:507-527, 1952.

' OSTEOMA AND GARDNER'S SYNDROME

34. Tarkkanen, J., Paljakka, P., and Holopainen, E.:
Die Osteome der Nasennebenhéhlen. Mschr.
Ohrenbheilk., 102:320-325, 1968. . ;

35. Teed, R. W.: Primary osteoma of the frontal:
sinus., Arch. Otolaryngol., 33:255-292, 1941.

36. Van Dellen, J. R.: A mastoid osteoma causing in- .
-tracranial complications..A case report. S. Afr.
Med. J., 51:597-598, 1977. = .

37. Vinogradova, T.: Bone Neoplasms. Moscow, Iz-
datelstvo Meditsina,.1973., :

GARDNER’S
Gardner’s syndrome consists of the tet-
_rad of abnormal growths: intestinal poly-
- posis involving the small and large bowel,
osteomas, fibromas of the soft tissues, and
sebaceous cysts of the skin. This was de-
scribed in a single Utah family group dur-
ing the period 1950 to 1953.1415.27 A].
though it was Gardner and his coworkers
who, in.the 1950’s, first postulated a men-
delian dominant'role of predictable inheri-
tance of a single defective gene for the tet-

SYNDROME

rad of physical characteristics of this
syndrome, there were several cases with
similar attributes reported as early as

- 1912.%-1° These studies firmly established

the various associated traits as a definite
genetic entity and demonstrated that this
syndrome is inherited as an autosomal
mendelian dominant disorder with the
pleiotropic éffeéts of a single mutant gene,
as well as additional heterogeneity in he-
reditary polyposis.?® Several separate, but

Figure 1-5. Bilateral frontal
sinus osteomas in a 62-year-old
woman with Gardner’s syndrome.
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,closely linked, defective genes may also
account for this syndrome. Fibrosarcoma,
‘dental abnormalities characterized by su-
‘pernumerary and unerupted teeth, and
carcinoma of the ampulla of Vater, as well
as tlfyrmd carcinoma, have since been de-
scribed in association with this syn-
drome 2,12,13, 16
Less than 10 per cent of all patients ex-
hibit the complete tetrad of skin and soft
tissue lesions with bone tumors and intes-
tinal polyps. About 45 per cent of the pa-
tients at risk display some or all aspects of
the symptoms. In a survey of 280 patients
with this syndrome, 40 (14 per cent)
showed bone abnormalities.® *® The multi-
- ple and solitary osteomas so characteristic
of this disease appear most frequently in

the frontal bone (Fig. 1-5). The mandible,

maxilla, sphenoid, ethmoid, zygoma, and
temporal ‘bones, in descending order of
frequéncy, are involved. Other bones of
the appendicular skeleton, usually femur
or fibula, can also be affected. It is impor-
tarit to remember that the bony tumors

usually - precede the other manifestations"

and continue to develop regardless of any
other lesion. In addition to the osteomas,
localized cortical thickening of long and
short tubular bones, reminiscent of Leri’s
melorheostosis, are also present with ab-
normal tubulation.?® ?° In none of the cases
reported in the literature could a malig-
nant transformation in the benign bony le-
sions be established. A case of osteogenic
sarcoma occurring in a 15-year-cld girl, a
member of a family with Gardner’s syn-
drome,* 3 and an instance of chondrosar-
coma of the hyoid bone also associated
with this syndrome have been reported.”
A familial sarcoma of bone arising in the
tibia of the mother and in the femur of her
13-year-old son has been described in a
polyposis coli family.!® The clinical signifi-
cance of the progressive (size and number)
intestinal polyps lies in the fact that practi-
cally all patients with untreated eo]onic
polyposis will indeed develop .carcinoma.
Since some of the cancet are multiple in
the colon or rectum and are detected only
in advanced stages, the crude survival rate
is about 27 per cent.

Danes has done extensive genetic stud-
ies on Gardner’s syndrome and found that
:when only the classic clinical methods of
study are employed, this syndrome is rare-

- ly diagnosed before the age of 30 years,

7

which is generally too late for useful ge-:

" netic counselling®7® Using skin fibro-'
" blast markers in tissue cultures of affected:

individuals and certain family members,’
11 to 31 per cent heteroploidy was noted,;
in " contradistinction, fibroblasts obtamed
from skin biopsies of those with familial
polyposis showed only up to 1 per cent
heteroploidy. Since this marker is present
in individuals at risk before the syndreme
is clinically diagnosable, an earlier detec-
tion of the affliction is feasible, making ef-
fective genetic counselling a stronger re-
ality. The lack of fibrobldst markers in pa-
tients with familial polyposis strengthens
the thesis that Gardner’s syndrome is a
truly separate and distinct entity.%7-®

Bone Abnormalities in
Gardner’s Syndrome

There are various bony proliferations

- (osteomatosis) varying from slight, local-
_ized, occasionally wavy thickening to large

protuberant masses. In their analysis of -
the roentgenologic features of the bony ab-
normalities, Chang and his associates
found that the character of these lesions
depended on the location and the type of
bone.® ‘

‘Osteomas of the skull are of two major
types: (1) Those that arise from the inner
or outer tables are protuberant, frequently

‘have-a broad base, and present as a lump.
‘These lesions are best detected in some-
- what underexposed tangential roentgeno-

grams. (2) Those that appear next to the
paranasal sinuses are without correspond-
ing lumps on the facial surface. Special to-
mographic views are often necessary to ap-
preciate these lesions.

The most chatacteristic bone les1on ap-

pears to be a protuberant, dense, lobulated

osteoma involving the cortex of the man-
dibular angle. Central enostoses, irregular-
ly ,eburnated lesions next to teeth also
showmg other dental abnormahtles were
often noted. »

Whenever an examining phys101an or
dentist discovers any bony or soft tissue
stigmata of a presumed Gardner’s syn-
drome, she is obligated to refer the patient
for proctosigmoidoscopy and. roentgéno-

.graphic barium enema to exclude the

asymptomatic presence of familial intesti-
nal polyposis. It is also suggested that
other members of the family be examined.
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OSSIFYING FIBROMA

DEFINITION |

Ossifying fibroma is a gradually expan-
sde well-marginated, often asymptomatic,.
central ﬁbro-osseous lesion most common-
ly found in jawbones-that may, owing to
its large size, cause pain, swelling, or
paresthesia. If left untreated, the tumor
may reach enormous proportions and have
a grotesque appearance (Fig. 2-1). -

SYNONYMS
. Ceméx’it‘o-ossifying fibroma.? 4

dontal ligament origin.?* %
. Fibro-osseous lesion of bone.
Osteofibroma.®
. Fibro-osteoma.'
. Ossifying - fibroma (ﬁbrous
sia).'?
. Fibrous osteoma.?”
. Benign nonodontogemc
jaw.%¢
Fibro-osseous lesions of the - mandible
and maxilla are one of the more confusing
and controversial groups of lesions faced
by a diagnostician. There are endless

dysi)la—

W1 OUNHAW M

tumor of

numbers of synonyms, and, in the absencé .

of clear-cut distinctions between the vari-
ous entities, the terminology is hopelessly’

. Benign fibro-osseous lesion of perio:
~ma,” and Furedi®®

~ confusing and nebulous. It is difficult to

establish whether the lesions in’ question
are truly neoplastic or simply developmen-
tal anomalies or reactive processes.

'HISTORICAL ASPECTS

Ossifying fibrous tumors of the jaw and

_ the maxilla were reported as early as 1865

in British-literature. Menzel®® from Vienna

‘seems to have Been the first in 1872 to de-

scribe the first case of ossifying fibroma as
osteofibroma  (Fig. ’ 2—1) Moﬁtgomery““
popularized the term oss1fymg fibroma,”

F 1g1“ designated the lesion “fibrous esteo-
‘named it “fibro-
osteoma.”’ '

INCIDENCE

- Since several authorities accept various.
dlvergent lesions as fibro-osteoma, oss1fy-
ing fibroma; and fibrous dysplasia, the in-
cidence and predominant location-data are
widely variable and not very useful. For
instance, about 90 per cent of the ossifying
fibromas reported by Waldron occurred in
the_ mandible and almost exclusively in
worien.5 Others, however, maintain that

this lesion is most common in the maxil-
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. Figure 2-1.  Ossifying fibroma of the jaw with a

25 year history of slowly increasing size in a 35- -

year-old Hungarian woman.

la, with no significant sexual predilec-
tion.23: 24 ; ’

LOCATION, AGE AND SEX .
' DISTRIBUTION :

Except for the juvenile variety, the le-
sion seems to occur after the second dec-

ade of life, mostly in the third and fourth

decades. It predominantly -affects women:

and arises close to the roots of the teeth or

the periapical aspects of the jaws. The an- -

trum and the molar area of the mandible
are the favored sites, although occurrences
in other locations in the craniofacial bones
have also been reported.” 2¢

Ossifying fibromas have. been reported
in "extragnathic long bones.20-26.31a I the
.14 cases encountered, all but two occurred
in the tibia: One lesion involved the hu-

_nonossifying fibroma,

OSSIFYING FIBROMA

merus and another arose in the femur (Fig. .
2-2).- The clinical differential diagnosis
may include bone cyst, fibrous dysplasia,
fibromyxoma, or
even adamantinoma. Although it is more

~ common to see solitary lesions, multiple

ossifying fibromas may occur, especially in
Negroes.? 4! According to Markel, ossify-
ing fibroma and adamantinoma of long
bones are somehow related.3!2

VARIOUS TYPES

. In contrast to 6ssifying fibroma, fibro-
osteoma is defined as a more solid, well-
circumscribed tumor most commonly in-

- volving the maxilla and the paranasal si-

nuses.’’ Many authors interchange the
terms “ossifying fibroma” and “fibro-
osteoma,” depending on whether the fi-
brous or the bony tissue component pre-
dominates in the lesion. Others believe
fibro-osteoma to be larger-in size, often
producing clinical swelling.?* On radio-
graphic examination, these lesions appeat
to be radiopaque with a ground-glass ap-
pearance. They -frequently involve several
teeth but are not closely associated with
the periodonthl membrane. Hamner et al.
feel that fibro-osteoma “is microscopically
separable from ossifying fibroma, the
former lesion showing larger trabeculae of

~ lamellar bone with artifactual “space sur-

rounding' them. The fibroblastic stroma is
more myxoid, less collagenized, with ade-
quate blood supply.?® Some believe that fi-
brous osteomas can mature into osteomas
on the one hand or into ossifying fibromas
on the other.’® 45 Those in favor of this
histologic :separation cite the clinical fea-
tures of fibrous osteomas that occur in
older patients and have a lower recurrence
rate than ossifying fibromas. .

In 1946, Billing and Ringertz®> distin-
guished four distinct developmental stages
in the maturation process of fibro-osteoma:
(1) Least differentiated, “osteoid fibroma,”
a soft fibroma-like tumor, (2) moderately

- mature; (3) mature, so-called osteomas;

and (4) the most differentiated, “eburnify-
ing fibromas,” which most commopnly
occur in the ethmoid bone or the adjacent
portion of the frontal bones.

Lesions originally diagnosed as ossifying
fibroma may become quiescent, and micro-



