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TLUNIORS of the jaws have to be conisidered apart from tumors of bone in
general. In the first l)lace, mlaniy of themii are of (lental origin which precludes
their occurrence in other bones. In the second place, the jaws l)elong to the
group of bones preformedl in memnbrane which differ considerably in growth,
repair, and tumor formation from the bones preformed in cartilage.

Emilbryologic Conisiderationis.-The maxilla and mandible as well as other
bones of the face and craniial vault are derivatives of the scaly armor, dermal
bone, or exoskeleton whiclh appears first in the early fishes in the scale of
evolution.' In hiigher forms this sinks beneath the skin, articulates with the
endoskeleton or cartilage preformed bone and forms in the human the bones
that ossify in membrane. Even the mandibular articulation is not related to
the earlier cartilaginous gill bars but is rather a secondarily formed diarthrosis
between two of these membrane bones.

The nmaxilla ossifies in membrane from three centers on eaclh side, the
maxilla proper, the premaxilla, and the prevomer. Durinig its ossification a
cartilaginous mass develops in the malar process which, according to Fawcett,2
probably is either an accessory cartilage or the anterior end of the palato-
pterygo-quadrate cartilage. Membranous ossification of the maxilla extends
from these tlhree fused centers laterally to include this cartilage, and medially
to incorporate part of the lateral wall of the cartilaginous nasal capsule. Thus,
whlile cartilage is present in the field in the embryologic stages, none of the
bone of the maxilla appears to be laid down by ossification of it.

The mandible ossifies from one center on either side. This center repre-
sents the dentale, a dermal bone present in lower vertebrates. Intramembranous
ossification spreads from it to form the body and ramus of the mandible.
There are two types of cartilage whicli develop in the embryonic man-
dible and become incorporated in the spreading membrane bone. The first
is a remnant of MIeckel's cartilage. This is an important structure in lower ver-
tebrates. In the newborn infant, however, it is represented only by a small con-
nective tissue cord, the sphenomandibular ligament, and by a scanty cartilagi-
nous remnant extending along the dental canal to a position just back of and
below the incisor teeth. The second type of cartilage to be incorporated into
the mandible is the so called accessory cartilage that develops at the articulation,
along the posterior edge of the ramus and the anterior edge of the coronoid
process, ani(l at- the symphysis. Sections through these cartilaginous areas in
the newborn show signs of growth by a somewhat atypical enchondral ossifi-
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cation. Benign tumors that contain cartilage and ossify through cartilage
may arise in the jaws. Five such, four benign and one malignant, have been
studied by us. They probably originate in connection with remains of these
embryonic cartilages, since the relative amount of cartilage present is great.

Repair of fractures and of defects in the mandible and maxilla is by the
formation of callus which is fibrous in its first stage and which ossifies usually
by direct metaplasia without the appearance of cartilage. However, experi-
ments by Schaffer,3 Greve4 and others to be published by one of us (K. S. G.)
demonstrate that in the later stages of ossification of the callus and especially
when fracture fragments are separated, hyaline cartilage in small amounts
may appear and be replaced by new bone by enchondral ossification similar
to the callus of a bone preformed in cartilage.

That the great majority of benign ossifying tumors of the jaws are free
from cartilage and consist almost entirely of fibrous tissue and bone is to be
anticipated from the fact that these bones grow normally by membranous
ossification. The findings in the cases to be reported and in those reviewed
from the literature substantiate these views. They have been variously des-
ignated in the literature as fibrous osteomata or ossifying or osteofibromata,
usually according to whether bony or fibrous elements predominate in the par-
ticular tumor.

Thirteen cases presenting this lesion, four in the maxilla, eight in the man-
dible, and one in both bones, have been studied. Two others of the maxilla
previously reported by Montgomery5 are briefly reviewed and illustrations of
their pathology included.

A. FIBROUS OSTEOMATA OF THE UPPER JAW
Case i.-M. S., white, female, age I5, was admitted with the history of a growth

that had been noticed on the external surface of the right maxilla above and in the region
of the first two molars for two years. Examination revealed essentially normal findings
with the exception of a swelling of the anterior and anterolateral portion of the right
maxilla and a thickening of its entire alveolar margin. Figure i shows the roentgenologic
appearance at that time. There is a dense shadow occupying the inferior and lateral half
of the right antrum and expanding the walls of the maxilla laterally and inferiorly.

At operation the mucous membrane over the tumor was incised and soft spongy bone
comprising the tumor was removed with the exception of portions at the orbital margin,
about the roots of the teeth, and in the region of the malar bone. The tumor was found
to fill about one-half of the region of the antrum. No unossified areas were found.

Microscopic sections (Fig. 2) consist of trabeculated bone with cancellous spaces
filled by immature fibrous tissue. Practically no hemapoietic cells were present. There
are rows of osteoblasts along some of the trabeculae. The diagnosis was fibrous osteoma.

The patient received postoperatively 5io roentgen units in divided doses over three
months. Six and one-half years later there is no evidence of progression of the tumor and
the face is symmetrical.

Case 2.-W. P., white, male, age ii, had had a gradually increasing enlargement of
the anterolateral region of the left maxilla for three years. Examination revealed no ab-
normalities other than a bony hard tumor in the anterior and lateral portion of the
maxilla and including the alveolar process.

The patient was operated upon by Dr. Frederick Moorhead February 4, I920. A
longitudinal incision was made in the mucous membrane of the gum of the left maxilla
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and the underlying bony tumor was exposed and chiseled and curetted away. The cavity
was packed with gauze.

The specimen consisted of numerous small and large fragments of spongy bone.

._ .'.. I&II
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FIG. I.-(Case I.) Roentgenogram of the tumor of right FIG. 2.-(Case- I.) Photomicrograph of
maxilla. tissue removed.

Microscopic examination (Fig. 3) shows the tissue to be composed of fine bony trabeculae
and of a fibrous marrow. The relative amounts of marrow and trabeculae vary in different
regions, but nowhere are large islands of purely fibrous tissue seen. Newly forming

FIG. 3.-(Case 2.) Photomicrograph of tissue removed FIG. 4.-(Case 3.) Photograph of the
showing spongy bone, fibrous marrow and giant cells. osteoma of hard palate at seat of palatine

torus.

trabeculae are numerous. Scattered throughout the sections are numerous large foreign
body giant cells. There are no evidences of mitosis. The diagnosis was fibrous osteoma.

This tumor is almost identical with that in Case I except for the scattered areas
containing giant cells. About ten years after operation the growth had remained controlled.
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Case 3.-J. McM., white, female, age 29, was admitted with the history that five years
ago she first noticed a swelling of the hard palate (Fig. 4). During the last three months
the overlying mucosa had become slightly ulcerated. There had been no period of 'rapid
growth.

Examination revealed a bony hard tumor 2 cm. in diameter bulging down from the
posterior portion of the middle of the hard palate, a distance of i cm., and a small super-
ficial ulcer in the mucosa. A roentgenogram revealed an oval shadow of increased bone
density in the region of the swelling.

Under local anesthesia a 25/2 cm. incision was made through the mucosa of the
palate and the oval protruding tumor was chiseled off sufficiently to give the palate its
normal contour.

Microscopic examination showed a dense cortical bone with small marrow spaces

FIG. 5.-(Case 4.) Photograph of a section at middle of excised tumor.

containing partly fibrosed and partly fatty and hematopoietic marrow. Beneath this
cortex was a loose cancellous bone with large irregular marrow spaces that contained
a fatty matrow in which a sparse sprinkling of hematopoietic cells was present. This
cancellous bone was penetrated by one broad and one narrow band of more compact spongy
bone. The trabeculae of the latter stained heavily with hematoxylin and were separated
by a richly cellular completely fibrous marrow.

This lesion was at the site of occurrence of the palatine torus and might be regarded
as an unusually large hyperostosis but the presence of much fibrous marrow in the can-
cellous bone makes it seem more logical to classify it as an osteoma-. H. C. Greve' is of the
opinion that large- tori are osteomata.

Case 4.-M. B., white, female, age 28, had noticed a small lump on the- maxilla ad-
jacent to the left side of the nose eight years previously. It had enlarged very slowly.
Examination was essentially negative except for the bony hard swelling which bulged for-
ward from the maxilla just beneath the mesial orbital margin and measured about 2Y2 cm.
in diameter at its base. The Wassermann was positive.

In July, I9I3, an oval bony tumor 2 x 2 X 2½2 cm. was removed. Microscopic ex-
amination of a section taken through the middle of the entire tumor (Fig. 5) showed it
to be made up of fairly dense cancellous bone containing a fibrous marrow which was
richly cellular in some regions and markedly collagenous in others. There was a thin
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irregular cortex along the external surface. There was a very small amount of fatty and
hematopoietic marrow present. The trabeculae in several large areas were more slender,
more continuous, and more closely adjacent. There were no areas of active new bone
formation and no large areas of fibrous tissue. The marrow spaces were filled with
fibrous tissue that was quite mature, with areas in which the cells were separated by
numbers of collagen fibers. No areas of fatty or hematopoietic bone marrow were
present. Diagnosis: Fibrous osteoma of maxilla.

We have had occasion to study the pathology of Cases 2 and 3, reported by
Montgomery, and are reviewing them with the inclusion of illustrations which
were not in his publication.

Montgomery's Case 2.-A male, age 66, had had a tumor removed from the right
maxilla I2 years before, but it had recurred in the posterior alveolar region where there
was a large oval protruding mass which was bony in its anterior portion and soft pos-
teriorly. A roentgenogram (Fig. 6)_ shows dense bony shadow in the region of the

antrum. At the posterior limits of the
maxilla is a shadow of a tooth obliquely
placed but with absence of a bony
shadow between it and the antrum.
Above and anterior to the dense shadow
in the region of the antrum is the
shadow of a second tooth. There are

xfi i5 - ,eno shadows of any of the other teeth
in the upper or lower jaws.

The maxilla, including the tumor,
was resected. The specimen was sec-
tioned sagitally. Its anterior and su-
perior portions consisted of bone. There
was a tooth imbedded in the anterior

FIG. 6.(Montgomery's Case 2.) Roentgenogranm portion and in the superior portion there
of the tumor of maxilla, partly ossified. Unossified was a yellowish dense calcified area.
portion displaces tooth backward. The posterior and inferior two-fifths,

which had grown recently, consisted of soft tumor covered inferiorily and laterally by
mucous membrane. There was a tooth imbedded in its posterior portion.

Microscopic examination of the ossified portion showed it to consist of dense can-
cellous bone. The marrow spaces in the regions that bordered on the soft tumor were
filled with fibrous marrow, while some of those more remotely situated contained fatty
and hematopoietic marrow. The dense yellow area in the superior part of the specimen
consisted of calcified connective tissue which was undergoing bony replacement at its
periphery (Fig. 7). Sections of the soft tumor consisted for the most part of immature
connective tissue with wavy collagen fibers and oval to spindle shaped cells. There were
mucoid regions in which collagen fibers and cells were few. At the junction of the
ossified and unossified portions there were newly formed trabeculae extending into the
soft tumor. The diagnosis was ossifying fibroma or fibrous osteoma with areas of calci-
fication and mucoid degeneration.

Montgomery's Case 3.-A male, age 62, had a hard inverted tongue like projection
of i8 years' duration from the hard palate into the mouth. The tumor was removed. It
was reported by Montgomery. We have had occasion to study the pathology of the tumor
and are presenting illustrations of it here. Figure 8 is a photograph and Figure 9 is
a roentgenogram of the excised tumor. More than one-half of the tumor consisted of
soft tissue. The superficial portion was fibrous with a covering of mucous membrane but
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its deeper portion consisted of bone which extended into the tumor and sprang from the
maxilla.

Microscopic examination (Fig. io) showed that the soft portion consisted of fibrous
tissue which in most of its extent was rich in irregularly coursing strands of collagen

FIG. 7.-(Montgomery's Case 2.) Photograph of tumor removed showing fibrous
area partly calcified. (A) Bone; (B) Calcified area; (C) Fibrous area.

fibers and contained a variable number of spindle shaped nuclei. In other places there
were large mucoid spaces that were poor in collagen fibers and contained scattered branch-
ing and pyramidal nuclei. The base of the tumor contained dense mature bone with fibrous
marrow from which irregularly branching rays of bone extended into the soft parts.

FIG. 8.-(Montgomery's Case 3.) FIG. 9.-(Montgomery's Case 3.) Roentgenologic
Photograph of buccal surface of tumor appearance of the tumor removed (Fig. 8).
removed.

Diagnosis: Because of the predominance of fibrous tissue in the case the term "ossifying
myxofibroma" is more appropriate than fibrous osteoma, although eventually the entire
tumor might have ossified.
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B. FIBROUS OSTEOMATA OF LOWER JAW
Case S.-A female, age 29, was admitted with the history that at the age of I2 she

had first noticed a tumor of the left side of the body of the mandible. Several teeth
were then removed from the involved area.
At i6 the tumor was partially excised.
Sections obtained of the tissue (Fig. ii)
showed trabeculated bone with the can-
cellous spaces filled with richly cellular
fibrous marrow. There are scattered giant

4 . cells and rows of osteoblasts along the
trabeculae.

,-* . -.,_A flk' itl | The tumor had slowly enlarged. Ex-
amination at the time of admission was

- essentially negative except for an oval
swelling of the left half of the mandible

=bM which extended from the left angle of the
jaw forward to the symphysis. There was
a loss of sensation- in the mucocutaneous
distribution of the mental nerve. The mass
bulged lingually about i cm., bucally about

FIG. IO.-(Montgomery's Case' 3.) Photo- 2/2 cm., and dentally about .5 cm. It ex-

micrograph of the tissue at junction of bone and tended above the level of the remaining
soft part of tumor shown in Figure 8. - -* lower teeth, and in places showed the im-
pressions of the upper teeth. Serum calcium and inorganic phosphate were respectively
io.o6 and 4.42 mg. per cent.

A roentgenogram (Fig. I2) showed an oval expansion of the bony shadow of the
enitire left half of the body of the mandible of fairly uniform density. The cortical shadow

FIG. I i.-(Case 5.) Photomicrograph of tissue removed.

was greatly thinned. An incision was made along the lateral alveolar margin and the
periosteum and soft parts reflected downward to expose the bony enlargement. Thirty-
five grams of dense spongy tumor bone were chiseled away from the lateral surface to
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restore the normal external contour of the mandible. The cortex varried in thickness, being
very thin in some places. The tumor removed consisted uniformly of very dense spongy
bone. No areas of softening were found.

Microscopic sections showed the same type of spongy tumor bone with fibrous marrow,
osteoblasts and scattered giant cells as that removed at the first operation. Diagnosis:
Fibrous osteoma. The patient made an uneventful recovery. Four months later there
had been no recurrence of the swelling.

Case 6.-A female, white, age I2, was admitted to Presbyterian Hospital with -the
history that six years previously a bean sized tumor of the gum of the right side of the
mandible had been excised. It recurred and ten months later had grown to the size of a
hen's egg. Treatment with cautery and radium had failed to stop its growth. At the

... ~ ...

FiG. 12.-(Case 5.) Roentgenogram of the law 13 years after 'Partial excision of
tumnor.

time of admission there was an enormous, firm, oval swelling of almost the entire body
of the mandible on both sides. On the right side all the teeth but the last molar had been
extracted, while the five remaining teeth on the left side were markedly displaced.

A roentgenogram (Fig. 13) -showed loss of the normal shadow of the body of the
mandible except about the left angle. There were radiating streaks of faint bony density
extending outward into the faint shadow of the tumor which replaced the body. There were
two shadows of radon seeds in its anterior portion.

At operation the entire tumor was removed en masse by Doctor Gatewood. Figure 14
is a photograph of the superior surface and Figure 15 of the cut surface of the excised
specimen. The tumor consis'ted of firm, gray, soft tissue containing scattered radiating
trabeculae of bone (Fig. i6).

Microscopic examnination (Fig. 17 showed it to consist of loose fibrous and
myxomatous tissue containing a few radiating spicules of bone. There were no signs
of mitosis. Along the periosteal surface, at a point where bony spicules came to the
periphery, there was a very thin layer of calcified cartilage which was being replaced
by bone and appeared to be formed from the distended periosteum. This was the only
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region in which cartilage was seen in the tumor. Two explanations for the presence
of this cartilage have to be considered. One is that the tumor arose in bone that was
preformed in Meckel's cartilage. By far the more probable explanation is that the tumor
arose from membrane, and that in the process of rapid growth a small amount of cartilage
appeared in the process of ossification similar to that frequently seen i-n tumors and
proliferative processes in the long bones and occasionally in the healing of fractures of
the mandible. Since the fibrous element greatly predominated over the bony, the most
appropriate name for the lesion would be ossifying fibroma.

The operative defect was repaired by a curved rib transplant and the chin was subse-
quently built up by a series of plastic operations. There has been no recurrence of the
tumor in the nine year interval following the operation. However, the deformity is still

severe and the case illustrates the neces-
sity for avoidance of extensive resection
of bone when possible.

Case 7.-A report of this case has
been previously published.7 A resume with
illustrations is given here.

M. O'N., white, female, age i8, had
a hard oval swelling in the left antero-
lateral surface of the body of the mandible
that had been gradually increasing in size
for four years (Fig. i8). On examina-
tion the tumor was of bony hardness.
Within the mouth it extended from the
second left molar anteriorly and around
to the right bicuspid. It also extended
upward into the alveolar process about
the base of the teeth.

A roentgenogram (Fig. I9) revealed
the shadow of a large oval swelling of the
mandible with a thin dense cortex and a
faint mottled interior. The tumor was

FIG. 13.-(Case 6.) Roentgenogram of the tu- removed through an inframental incision
mor shuwing it replacing the mandible and containinig
faint radiating bone; also two radon seeds. and the defect was repaired with a horse-
shoe shaped transplant cut transversely from the upper end of the tibia. On section there
was a thin bony cortex and interior filled with firm soft tissue throughout which were
scattered small islands of bone.

Microscopic examination showed it to consist of a richly cellular immature fibrous
tissue scattered throughout which were islands of spongy new bone. Diagnosis: Ossifying
fibroma. Figure 20 shows the cosmetic result i6 months afterwards. There had been no
recurrence of the tumor three years postoperatively.

Case 8.-E. B., female, white, age 37, had noticed a swelling of the gum of the right
side of the mandible eight months before admission, since which time it had very slowly
increased. Four months previously a biopsy was taken which showed a mozaic pattern
of bony trabeculae and fibrous marrow.

Examination was essentially negative except for a hard, smooth, oval swelling involv-
ing both sides of the body and part of the ramus of the mandible on the right side. The
body measured 3 cm. in thickness. The teeth were slightly irregularly displaced. Serum
calcium and serum inorganic phosphate were respectively 9.89 and 3.34 mg. per cent.

A roentgenogram (Fig. 21) showed diffuse reduction in density with mottling of
the shadow of the body and ramus of the right half of the mandible, and a thinning of the
shadow of the cortex which was enlarged ovally along the inferior margin.

An incision was made in the buccal mucosa extending from the angle of the jaw
forward slightly past the midline. The soft parts were reflected and a strip of the thin
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cortex running the entire length was removed. The spongy bone of the interior was curetted
out exposing the roots of the teeth in places and damaging the mandibular nerve and
artery. The overlying mucosa was sutured and a gauze drain inserted.

_-M" v.

FIG. I8.-(Case 7.) Photograph of patient
preoperatively.

FIG. I9.-(Case 7.) Roentgenogram of jaw.

Microscopic sections (Fig. 22) show the tumor to be composed of a mixture of
cancellous bone and fibrous tissue. In some places the bone was dense and mature, while
in others it was extremely spongy and

FIG. 20.-(Case 7.) Photograph I6 months
postopei-ative, showing the cosmetic result ob-
tained by the bone transplant after removal
of the tumor.

immature. The unossified portions consisted of
spindle cells with bands of collagen fibers in
many areas and numerous small vascular spaces.
Giant cells were frequent in some places. There
is no evidence of cell division. Diagnosis: Fibrous
osteoma.

The wound healed with little inflammatory
reaction. The patient then received I,465 roent-
gen units to the region of the right half of the
mandible in divided doses. Ten months after
operation there was no sign of recurrence of
the tumor.

Case g.-A. G., female, white, age 4I, was
admitted with the history that nine years previ-
ously a dentist extracted several teeth and told
her- that she had a tumor of the mandible. It
was then operated upon and subsequently had
very slowly enlarged.

Examination at the time of admission was
essentially negative except for the right man-
dible. The molars and second premolars were
absent. The right side of the body of the man-
dible was enlarged from the region of the first
premolar backward about 4 cm. Its width was
about 25/2 cm. The enlargement involved the
inner and outer surfaces of the jaw about equally.

Serum calcium and inorganic phosphate determinations were respectively I0.04 and 4.21 mg.
per cent.
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A roentgenogram (Fig. 23) revealed a large oval area of reduced density in the
middle portion of the right body of the mandible with a jagged circular area of greater
density in its central portion. No tooth shadows are in the involved region.

At operation an incision was made near the alveolar margin on the buccal and lingual

FIG. 2I.-(Case 8.) Roentgenogram of the FIG. 22.--(Case 8.) Photomicrograph of the tissue
tumor of body of mandible. removed.

sides of the involved region and enough of the tumor was removed to give the bone its
normal contour.

Microscopic examination (Fig. 24) revealed a dense mature bone with fibrous marrow
which partitions irregular islands of partly fibrous and partly ossified tumor tissue. The
ground substance of the spongy tumor consisted of an abundance of spindle cells arranged
in whorls and bands among various numbers of collagen fibers. Scattered through most

FIG. 23.-(Case 9.) Roentgenogram of the tumor FIG. 24.-(Case 9.) -Photomicrograuh showing (A)
in body of mandible. Dense tumor; (B) Partly ossified tumor.

of its extent were fine irregular bony trabeculae which stained deeply with hematoxylin.
In other regions there were islands of osteoid tissue staining faintly with eosin. Giant
cells and hematopoietic cells were absent. Diagnosis: Fibrous osteoma.

The patient recovered uneventfully, 6i8 roentgen units were then given over the
involved area and five months subsequently there had been no change in size of the bone.

Case io.-J. A., female, age 3I, had had a tumor of the inferior border of the right
mandible that had been present for the past i8 years. Examination was essentially nega-
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tive with the exception of the scars from an old osteomyelitis of the right tibia and a smooth,
hard, small, rounded tumor protruding from the inferior border of the right mandible.

Roentgenologic examination (Fig. 25) revealed a small dense semicircular shadow
projecting downward from the lower border of the cortex of the body of the mandible
opposite the first molar tooth.

The tumor was chiseled off under local anesthesia. It was found to consist of a
dense bone with no plane of separation between it and the cortex of the mandible.

Microscopic examination of a section through the entire tumor showed a small piece
of mandibular cortex included with the base of the tumor. Lamina of mature bone that
were continuous with the cortex bulged outward to form the tumor base. The marrow
spaces of this cortical bone were small and contained a few spindle cells but no fatty
or hematopoietic bone marrow. Peripheral to this was a zone of younger and more

FIG. 25.-(Case io.) Roentgenogram of the tumor of lower margin
of mandible.

irregularly distributed lamina and trabeculae of bone with also small partly fibrous marrow
spaces. Between this zone and the cortex was a spongy bone layer 'with fine trabeculae
and large marrow spaces that were partly empty and partly filled with fibrous tissue.
The cortex was thin and irregular. In several places osteoclasts were attacking it from
the inside. Diagnosis: Fibrous osteoma.

The patient recovered uneventfully and three years later there was no evidence of
recurrence.

Case xii.-This was similar to Case io and was associated with a fibrous osteoma
of the frontal bone.

J. S., age 9, was admitted to the hospital because of a slowly growing bony swelling
in the left lateral supra-orbital region of two years' duration, which bulged both anteriorly
and into the orbit. Through an incision in the line of the eyebrow the anteriorly protruding
portion of tumor was removed. One thousand five-hundred roentgen units were given in
six doses during the next three months. Six months later there had been no further
growth of tumor, but the portion protruding into the orbit was chiseled away because
of the deformity which it produced. Three and one-quarter years after the first admission
the patient was readmitted because of a pea sized hard bony swelling, of three months'
duration at the lower margin of the right mandible opposite the bicuspid tooth. There

576



Volume 105 FIBROUS OSTEOMA OF THE JAWSNumber 4

had been no further growth of the supra-orbital tumor, although roentgenograms showed
slightly increased density of the remaining bone. A roentgenogram showed an oval, even
bony shadow protruding from the lower mandibular surface opposite the right bicuspid
tooth. At operation six weeks ago it was found to be superficially located and was
chiseled off.

Microscopic examination of the half oval shaped section showed it to consist of dense
spongy bone with marrow, some of which was fibrous and some fatty and hematopoietic.
There was active new bone formation along the surface which was covered by a layer of
osteoblasts resembling the cambium layer of the periosteum in infancy.

The occurrence of the lesion in association with an osteoma of the frontal bone is
good evidence of its benign neoplastic nature and contradicts the view held by some that
it is an osteodystrophy or a hypertrophy. Also, the failure of recurrence of tumor after
postoperative roentgen therapy of the unremoved portion of frontal osteoma is a point in
favor of this procedure for all incompletely removed fibrous osteomata.

Case 12.-C. T., male, age 50, was admitted with the history that six months
previously he had noticed a small lump on the lateral side of the alveolar margin just
anterior to the angle of the mandible. He believed that it had enlarged slightly.

Examination was irrelevant except for the left body of the mandible. All the teeth
had been removed. In the region previously occupied by the last premolar and first molar
teeth the alveolar margin and upper half of the body of the mandible were expanded by a
hard painless tumor which protruded aboutt 6 Mm. buccally and 2 Mm. dentally. The
overlying mucosa was intact.

A roentgenogram reveals a slight elevation of the alveolar margin of the body of the
mandible about i cm. forward from its junction with the ramus. The cortical shadow is
destroyed. Beneath this in the upper half of the body of the mandible is an irregular
area of reduced density. A small irregular area in its center has a density similar to the
uninvolved portion of the body of the mandible.

The tumor was exposed through an incision in the overlying mucous membrane and
removed. It involved the entire thickness of the mandible and consisted of a dense spongy
bone. The patient made an uneventful recovery.

Microscopically the tumor consisted partly of regions of dense bone with fibrous
marrow and partly of regions of spongy bone with a marrow that was partly fibrous and
partly hematopoietic. The lesion appeared to be stationary and of long standing. Diag-
nosis: Fibrous osteoma.

C. FIBROUS OSTEOMA OF BOTH JAWS

Case 13.-White, male, age 8, entered the hospital with the history of a swelling in
the right maxilla noticed by his parents for three and one-half years. A month before his
admission three deciduous teeth at the site of the tumor had been removed and a biopsy
taken. Examination was irrelevant aside from the jaws. There was a bony hard enlarge-
ment of the entire right maxilla which protruded in the infra-orbital alveolar and palatal
regions. No change was observed in the other maxilla or in the mandible. Roentgenologic
examination (Fig. 26) showed a dense radio-opaque shadow in the region of the enlarged
maxilla and filling out the antrum. There was slight thinning of the shadow of the
cortex of the right half of the body of the mandible with slight expansion at the angle
of the jaw and an area of circumscribed reduction in density I cm. in diameter beneath
the permanent premolar tooth.

Under ether anesthesia the mucous membrane along the alveolar margin of the maxilla
was incised and a spongy bony mass was thus exposed involving the whole enlarged
maxilla and extending into the border of the malar bone. The wall was cut away and
the interior of the maxilla curetted out leaving a thin shell. Three permanent teeth were
removed. No antrum was present. There was a spherical mass of soft myxomatous
tissue about I cm. in diameter in the vicinity of the premolar teeth. The remainder of the

577



PHEMISTER AND GRIMSON Annals of Surgery
April, 1937

tumor consisted of soft spongy bone. No cysts were present. Figure 27 shows the
trabeculae of bone and the fibrous tissue filling the marrow spaces. A section of the soft
mass showed it to be composed of myxomatous tissue (Fig. 28). No giant cells or

FIG 26.-(Case I3.) Roentgenogram showing dense tumor of right
maxilla, and a beginning tumor in right side of mandible.

mitotic figures were seen. Diagnosis: Fibrous osteoma of maxilla containing one
myxomatous area.

Because some of the tumor about the walls was left behind it was decided to administer

-S, W-l'........: ~ ~ ~ ~ ~ .....,. .......

FIG. 27.-(Case 13.) Photomicrograph showing spongy FIG. 28.-(Case I3.) Photomicrograph show-
bone with fibrous marrow. ing an area of myxomatous degeneration.

roentgen therapy in an endeavor to restrain its further growth. During the next 15 months
the patient received 3,883 roentgen units to the maxilla and recent examination six years
after operation revealed only slight progression in the form of a pea sized nodule on
the anterolateral aspect of the maxilla.

A year and one-half after the operation on the maxilla some enlargement was noted
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of the right half of the body of the mandible. During the next two months it was given
824 roentgen units but the overgrowth continued slowly during the next four years and it
extended into the right ramus slightly past the midline anteriorly (Fig. 29). A roent-
genogram (Fig. 30) showed a marked expansion of the shadow of the entire right half
and the mental portion of the left half of the mandible. The cortical shadow was thin

I

FIG. 29.-(Case 13.) Photograph five FIG. 30.--(Case 13.) Roentgenogram made at time of
years after removal of tumor of right photograph shown in Figure 29.
maxilla. The mandible is now the site
of tumor formation.

and the interior faint and mottled with two large areas of greatly reduced density along
the inferior margin in the premolar to bicuspid region. Operation was performed for
removal of the tumor and restoration of normal contour of the mandible. Serum calcium
was io.o8 mg. An incision was made along the inferomesial border of the right half of
the mandible and the periosteum reflected to expose the lateral and inferior surfaces of the

FIG. 3I.-(Case I3.) Photomicrograph of the tissue contained in
the tumor of the mandible, showing bGny and fibrous areas and many
giant cells (X 125).

enlarged bone. Approximately two and one-half centimeters of the lateral surface and
two centimeters of the under surface of the mandible were chiseled away. The mental
nerve was exposed and preserved. There were two large oval areas of soft tissue which
upon microscopic examination proved to be composed of myxomatous tissue of a mature
type containing areas of fibrous tissue and areas of calcification and bone formation.
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Microscopic examination showed the remainder of the tumor to be more or less
extensively ossified. The bone was cancellous and the marrow consisted of cellular
fibrous tissue. There were scattered areas of fibrous tissue in which there was no ossifica-
tion but in some places there were clusters of giant cells simulating the picture of benign
giant cell tumor (Fig. 3I).

Thirteen months after the operation there was practically no further growth of the
mandible and the facial configuration had become restored almost to normal.

DISCUSSION.-Osteomata of the membrane bones in general are frequent,
and the literature, old and new, is replete with cases, most of which are in-
completely reported. The majority are tumors of the cranial vault and walls
of the accessory nasal sinuses. Carl 0. Weber,8 in I856, reported that in a
total of 95 cases, 43 were of the jaws and 52 of the skull and remaining bones
of the face. Sjoberg9 reports a total of i9 osteomata of the maxillary sinus
in the literature up to I935 and adds two more cases.

It is a common experience of dentists to encounter small osteomata on the
lingual surface of the alveolus of the mandibular bicuspid which necessitate
removal because of their interference with dentures. According to Partsch'0
this lesion is often symmetrical and Greve"' refers to it as symmetrical man-
dibular tori. Also a small osteoma or hyperostosis, the palatine torus, is not
infrequently observed in the posterior midline of the hard palate that is too
small to call for surgical removal.

Numerous medical and dental text-books and journals contain brief and
incomplete accounts of cases similar to the 13 here reported. Furedi has
recently given incomplete descriptions of I4 cases involving maxilla. A con-
siderable number of cases have also been reported in detail. They have been
variously designated as osteofibroma, ossifying fibroma, osteoma, fibrous
osteoma, exostosis, localized osteitis fibrosa, osteodystrophia fibrosa localizata,
localized Paget's disease, "intra-osseous epulis," and hypertrophic localized
osteitis. A summary is given of 3O detailed reports by Hildebrand,12 Gang-
niere,13 Hippel,14 Uyeno,15 Menzel,16 Mauclaire and Maurel,17 Monnier,18
Montgomery,19 Moorehead,20 Kindler,21 Potts,22 Konjetzny,23 Kriegsmann,24
Renner,25 Axhausen,26 and Dechaume.27 Twenty-four of these tumors began
between the ages of eight and 32. The oldest age of onset was 54. Only
three of the reported cases were followed more than a year. Seven years was
the longest postoperative period of observation. Nineteen occurred in either
maxilla and seven in the body of either side of the mandible. One reference
was found to a tumor of the maxilla and the mandible on one side in the same
patient.

No cases were reported to have undergone sarcomatous change. One
lentil sized cyst was reported near an antrum in one tumor, and small cyst like
spaces 2 to 5 Mm. in diameter were reported in another. Giant cells in small
numbers were described in five, and myxomatous areas in one. Trabeculae
of new bone in a mozaic pattern and fibrous marrow spaces characterized all
the reports.
A history of trauma was emphasized as an etiologic factor in two cases,
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a history of caries of the teeth and extraction in ii, and pharyngeal infection
in three. Blood calcium had been analyzed in only one case and it showed a
moderate hypocalcemia. A positive statement of- the remaining skeleton in
ten cases described no other bone pathology.

The first available detailed description of this type of tumor was published
by Menzel in I872. It had been noticed in the mandible at the age of ten and
had grown in the next 25 years to the size of a fetal head. It was then removed
because of threatened obstruction to the air and food passages. The gross and
microscopic diagnosis was a benign osteofibroma.

Many years later the histologic resemblance between these localized tumors
and the marrow fibrosis with new bone formation of osteitis fibrosa gener-
alizata (von Recklinghausen's disease) was emphasized by numerous surgeons.
From this period up to the time of the discovery by Collip,28 in I925, of the
parathyroid hormone, and the demonstration of its relationship to osteitis
fibrosa generalizata by Jaffe, Bodansky, and Blair,29 in I930, these jaw tu-
mors were considered by many to be directly related to von Recklinghausen's
disease.

In the cases in this study no abnormalities of blood calcium and phosphorus
or of the remaining skeleton have been found. Also cysts have been absent and
giant cells infrequent. Although the etiology of these tumors is undetermined
there seems to be little indication to relate them to osteitis or osteodystrophia
fibrosa generalizata or localizata, and similarly they do not resemble Paget's
disease or epulis. It appears that, in a general manner, these tumors have a
relationship to membrane preformed bone parallel to the relationship that
benign cartilaginous tumors and exostoses have to cartilage preformed bone.
This view is substantiated by their tendency to begin in childhood and to grow
slowly or not at all in adult life as is the case with cartilaginous exostoses.

A study of the histology of this group of tumors brings out the great
variability in the amount of fibrous and osseous tissue. Some tumors are com-
posed of rather mature bone trabeculae with partly fibrosed marrow. Others
have islands of fibrous tissue undergoing varying degrees of ossification and
calcification. There may also be areas of myxomatous tissue and giant cells.
In a few the tumor is chiefly fibrous tissue with small amounts of ossification.
The terms fibrous osteoma, osteofibroma, and ossifying fibroma are often
used more or less interchangeably. The more mature tumors with extensive
ossification are probably better called fibrous osteomata, while those in which
fibrous tissue and immature bone predominate justify the terms osteofibroma
or ossifying fibromata. Round cell infiltration and other inflammatory changes
were, in general, conspicuous by their absence.

Symmetrical osteomata have rarely been described, most of the symmetrical
jaw tumors being reported as fibromata of the gums (Perthes,30 Rosenstein,31
Koblin32).

Treatmnent.-The treatment of this condition, as detailed in the literature,
has been varied. Eleven of the older cases were treated by complete resection,
one by partial excision and roentgen therapy, two were biopsied and received
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roentgen therapy, and three received no treatmenlt after l)iopsy. The early
treatment by massive resection was very (lisfiguring an(l carried a higlh mor-
tality. In view of the benign nature of the lesionl it is nio longer justifiedl.
Biopsy shouldl certainly be performedl as sooni as the tumlior is noticed, since
it is, usually, otherwise impossible to establish its henign nature definitely.
The decision not to interfere with a tumor may be justifie(d in some instances
in view of the very slow rate of growtlh and slight disfigurement. The ma-
jority of authors agree, however, that the tumors should be operatively re-
moved as thoroughly as possille without too great destruction of tlle jaw
bone. It must be emphasized, however, that one operation does not neces-
sarily cure the patient. The condition may recur and require further partial
or total resection.

Irradiation has not been generally used in these tutmors of the jaw. Six
of the cases here reported with incompletely excised tumors received roentgen
therapy. One was markedlly, and another mo(lerately, benefited, although the
process continiued slowly in the othier jaw (lespite irra(liation, andI four were

too recently treated to warrant an expression of opinion. In one recent case
a frontal bone osteoma that had been partly remove(l three years previously
and then treated l)y roentgen therapy has been heldl in check. The experience
in treatment of these patienits makes it appear that roentgen therapy is bene-
ficial in controlling portions of the tumor not removed at operation. Authors
report benefit from ra(lium treatment but also point out the (langer of bone
necrosis and slouglh following its use.

SUMMARY.-Thirteen cases of fibrous osteoma of the jaws are reported
and the pathology of two other recorded cases discussedl. Thle bone was formed
by the process of fibrous or membranous ossification, cartilage being seen in
a minute trace in only one case. In 12 cases the tumor consisted largely of
cancellous bone and fibrous marrow. In three it consiste(d largely of fibrous
tissue in varying degrees of maturation, and ossification was proceeding slowly.
There was also myxomatouis tissue present in three cases anldl occasional small
islands riclh in giant cells in two. Microscopic signls of inflammationi were
rarely present.

CONCLUSIONS

In general, the tumors are slowly growing, and when starting in childhoodl
tend to become stationary in adult life. No case lhas been recordled wlhiclh has
become maligniaint. Blood calcium and plhosphorus were determined in four
cases and found to be normal. The lesion appears to be a true neoplasm and
not a form of osteitis fibrosa, lhyperostosis or chronic inflammation. The treat-
ment consists in complete operative removal when the lesion is small andI cir-
cumscribed. But in cases with diffuse involvement of the bone the operation
should, as a rule, be limited to partial removal in order to avoid defects in the
jaws and extensive disfiguremilent. Repeated operations may be necessary.
Roentgen therapy was found to retard growtlh of the nniresecte(d portion of
tumor for long periods in two cases.
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