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Chondromyxoid Fibroma of the Femur:
A Case Report with Intra-cortical Location
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Chondromyxoid fibroma(CMF) is the least common benign cartilaginous
tumor, comprising less than 0.5 to 1% of all skeletal neoplasms. This subject
was a 16-year-old female with a three-year history of pain involving the distal
femoral metaphysis. This case showed an unusual feature :it was intra-
cortical in location. Radiologic differential diagnosis included metaphyseal
fibrous defect, periosteal chondroma, simple or aneurysmal bone cyst, and
cortical abscess. On operation, the lesion filled the intracortical defect with
whitish myxoid soft tissue, bulging into the adjacent soft tissue. Microscopi-
cally, it showed typical features of chondromyxoid fibroma composed of
mainly myxoid nodules and peripheral fibrous elements with focal chondroid

differentiation.
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INTRODUCTION

Chondromyxoid fibroma(CMF) is the least com-
mon benign tumor of cartilage derivation (Rahimi et
al., 1971 ; Kreicbergs et al., 1985 ; Schajowicz, 1987
; Zillmer and Dorfman, 1989 ; Moser, 1990 ; Wilson
et al., 1991) that was first described in 1948 by
Jaffe and Lichtenstein(Jaffe and Lichtenstein, 1948).
Approximately 400 cases of CMF have been re-
ported in the literature (Rahimi et al., 1971 ; Andrew
et al., 1982 ; Adler, 1985 ; Kreicbergs et al., 1985;
Zillmer and Dorfman, 1989 ; Moser, 1990). It usually
occurs at the metaphyseal region of a long bone.

We recently experienced a case of CMF involving
the distal femoral metaphysis in a 16-year-old
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female. This case showed an unusual, intra-cortical
location. These features were found in only nine
cases in a review of the English-language medical
literature(Schajowicz, 1987 ; Wilson et al., 1991).
This unusual location prevents us from making the
diagnosis of chondromyxoid fibroma. We discussed
the difficulty in the radiologic differential diagnosis.

CASE REPORT

This subject was a 16-year-old female with a
three-year history of pain on her left knee. It was
aggravated by hard exercise and running. There
was no difficulty in walking and no history of any
trauma to the limb. Physical examination revealed
mild tenderness over the posterior side of the left
distal femur. Knee joint movement was normal.
Laboratory examination was unremarkable, except
for mild elevation of erythrocyte sedimentation rate
and C-reactive protein.
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Fig. 1. A: Anteroposterior roentgenogram of the left femur,
including the area of the knee, shows an elongated,
radiolucent, intra-cortical lesion at the metaphyseal area of
the distal femur. B : Left lateral view reveals a surrounding
sclerotic rim and non-mineralized matrix.
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A plain roentgenogram (Fig. 1) showed an elon-
gated, radiolucent, and well-defined intra-cortical le-
sion at the metaphyseal area of the distal femur,
surrounded by a sclerotic rim. There is no evidence
of tumor matrix formation in this plain X-ray.

T1-weighted axial (Fig. 2A) and coronal magnetic
resonance images showed a lobulated, low signal
lesion with slightly lower signal foci at the
posteromedial portion of the distal metadiaphyseal
femur. The lesion was located within the cortex with-
out medullary involvement. The inner wall of the
cortex showed a moderately thick, sclerotic rim, and
the outer wall was thin, and partially disrupted.
There was no evidence of significant soft tissue
extension. It measured 3X1X1.5 cm. T2-weighted
magnetic resonance images (Fig. 2B and 3)

Fig. 2. A:T1-weighted axial MR image reveals a lobu-
lated, low signal lesion within the cortex without medullary
involvement. The inner wall of the cortex shows a thick,
sclerotic rim and the outer wall is thin, partially disrupted.
B: T2-weighted axial MR image reveals bright signal
change with remaining foci of low signal.
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Fig. 3. T2-weighted sagittal MR image also reveals a lobu-
lated, bright signal lesion within the sclerotic cortex.

showed bright signal change with scanty remaining
foci of low signal. The radiologic differential di-
agnoses were metaphyseal fibrous defect, perios-
teal chondroma, simple or aneurysmal bone cyst,

and infection.
On operation, the lesion was 1.5X4 cm in size. It

filled the intracortical defect with whitish myxoid soft
tissue at the posteromedial side of the distal femur.
It was bulging into the adjacent soft tissue. Curet-
tage was done.

PATHOLOGIC FINDINGS

Histological examination revealed well-demarca-
ted nodules surrounded by periosteal fibrous tissue.
Tumor nodules were composed of bluish myxoid
tissue with intervening septae of proliferating col-
lagenous fibrous tissue(Fig. 4). Tumor cells in the
myxoid area were variable in size and shape such
as spindle-, stellate-, and round-shaped. A few aty-
pical, bizarre nuclei were noted. However, mitotic

»

Fig. 4. A low power photomicrograph shows the classical
appearance of the chondromyxoid fibroma with myxoid
nodules and intervening septae of fibrous tissue(H&E, X
100).

Fig. 5. A high power photomicrograph of the myxoid area
shows spindle or stellate tumor cells with some bizarre
nuclei(H&E, X400).



Fig. 6. Periphery of the myxoid nodules show foci of
chondroid differentiation with rounded chondroc-
ytes(H&E, X400).

figures were not found(Fig. 5). Fibrous areas
peripheral to the myxoid nodules revealed small foci
of faintly bluish chondroid tissue. Rounded chondro-
cytes within lacunar spaces were scattered in the
chondroid areas(Fig. 6). Small, amorphous foci of
calcification were noted in myxoid and chondroid
areas. Multinucleated giant cells of osteoclastic type
were not noted.

DISCUSSION

Chendromyxoid fibroma is a distinctly uncommon
tumor, and in most large series it has comprised
fewer than 1% of the documented bone tumors(Ra-
himi et al, 1971 ; Adler, 1985 ; Kreicbergs et al.,
1985 ; Schajowicz, 1987 ; Zillmer and Dorfman, 1989
» Moser, 1990 ; Wilson et al., 1991). Despite its
name, chondromyxoid fibroma is by nature a tumor
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of chondroid cells, rather than fibroblasts. Its similar-
ity to chondroblastoma and the frequent involve-
ment of both the epiphysis and the metaphysis
suggests the hypothesis that chondromyxoid fibro-
ma originates from the physeal cartilage plate(Jaffe
and Lichtenstein, 1948 ; Ushigome et al., 1982).

This case showed an unusual feature : it was in-
tra-cortical in location. The intra-cortical locations
were found in only nine cases in a review of the
English-language medical literature(Schajowicz,
1987 ; Wilson et al., 1991). In this location the dif-
ferential diagnosis included metaphyseal fibrous de-
fect, periosteal chondroma, simple or aneurysmal
bone cyst, and cortical abscess. These unusual
radiologic features of this tumor prevent us from
making a diagnosis of chondromyxoid fibroma.
Radiographs of this case were reviewed by John
W. Beabout, Mayo Clinic, Rochester, MN. He consi-
dered this to be a purely intracortical lesion with
features of chondromyxoid fibroma.

Schajowicz(1987) reported three cases of chon-
dromyxoid fibroma with predominant cortical in-
volvement in a review of 50 cases filed at the Latin
American Registry of Bone Pathology. All three
tumors were located in the upper metaphyseal re-
gion of the tibia, to be probably either intra-or sub-
cortical in origin. They were unusually small at the
time of the initial examination. The radiologic fea-
tures were misleading, favoring diagnoses such as
fibrous dysplasia, metaphyseal fibrous defect, or in-
tracortical abscess.

Wilson et al.(1991) reported two tumors (5% of 38
total cases), with their centers close to the cortical
margin and classified as “cortically centered”.

Chondromyxoid fibroma usually occurs at the
metaphyseal region of a long bone. Lesions occur-
ing in the lower extremities account for about 75%
of cases, and the proximal tibial metaphysis is a
particularly frequent site(Murphy and Price, 1971 ;
Rahimi et al., 1971 ; Beggs and Stoker, 1982 ; Gher-
linzoni et al, 1983; Zillmer and Dorfman, 1989;
Moser, 1990 ; Mitchell et al., 1992). This case was a
16-year-old female patient with a three-year history
of pain involving the distal femoral metaphysis.

The radiographic appearance is variable and de-
pends upon the precise anatomic site of localiza-
tion(Murphy and Price, 1971 ; Rahimi et al., 1971 ;
Beggs and Stoker, 1982 ; Blair et al., 1984 ; Moser
and Madewell, 1987 ; Zilmer and Dorfman, 1989 ;
Moser, 1990 ; Mitchell et al., 1992). Characteristically
lesions of long bone appear as eccentric, sharply
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outlined, radiolucent round or oval areas that often
cause expansion of part of the cortex. The inner
border tends to be scalloped and well delineated
by a thin sclerotic rim toward the bone cavity. If not
round, the tumors usually have their long axis para-
llel to the bone(Murphy and Price, 1971 ; Moser and
Madewell, 1987 ; Schajowicz, 1987 ; Moser, 1990 ;
Wilson et al., 1991). Expansion and erosion of the
overlying cortex are common, and cortical break-
through or periosteal new bone formation may
occur rarely(Mitchell et al., 1992). Some of the le-
sions causing cortical expansion were found to con-
tain areas of aneurysmal bone cyst formation(Zillmer
and Dorfman, 1989). The typical ring-or arc-like cal-
cifications seen in many chondromatous lesions are
seldom encountered(Mitchell et al., 1992). Chon-
dromyxoid fibroma may often mimic more common
tumors, such as giant cell tumor, nonossifying fibro-
ma, aneurysmal bone cyst, and simple bone cyst-
(Murphy and Price, 1971 ; Moser, 1990 ; Wilson et
al., 1991).

With its superior soft tissue contrast resolution,
magnetic resonance(MR) is useful in further charac-
terizing the tumor and in documenting the extent of
soft tissue involvement(Aisen et al., 1986 ; Moser
and Madewell, 1987 ; Mitchell et al., 1992). The sig-
nal characteristics of chondromyxoid fibroma vary
with the proportion of chondroid, myxoid, and fib-
rous tissue within the lesion. Most chondromyxoid
fibroma is a predominantly solid tumor with minimal
cystic or hemorrhagic components. Typical signal
characteristics of tumor were identified in our case,
with relatively long T1 and T2 values, resulting in
hypointensity on T1 weighted images and hyperin-
tensity on T2 weighted images(Mitchell et al., 1992).

Chondromyxoid fibroma has quite a variety of
histologic features, the general pattern being that of
a mixture of fibrous, myxoid and cartilagenous ele-
ments, sometimes mingled with scattered spicules
of new osteoid. It is composed of several nodules,
with rounded or irregular areas of myxoid or chon-
droid tissue, the edges of which show a zone of
increased cellularity(Murphy and Price, 1971 ; Rahi-
mi et al,, 1971 ; Zillmer and Dorfman, 1989 ; Moser,
1990). The cells within the center of the lobules are
stellate to spindle-shaped and usually sparse, in
contrast to the characteristic higher cell density to-
wards the periphery(Kreicbergs et al., 1985). Areas
of chondroblastic differentiation or multinucleated
giant cells may also be present at the periphery(Zill-
mer and Dorfman, 1989). Neither genuine hyaline
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cartilage nor truly fibromatous areas are not seen-
(Moser, 1990). Tumor cells were at times bizarre,
pleomorphic, and binucleate, but rarely contained
mitoses. Histologic sections of our case showed
typical features of chondromyxoid fibroma compos-
ed of mainly myxoid nodules and peripheral fibrous
elements with focal chondroid differentiation.
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