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Case Report

Geode of the Femur: An Uncommon Manifestation
Potentially Reflecting the Pathogenesis of 
Rheumatoid Arthritis
WONUK LEE, MICHAEL R. TERK, BING HU, ELAYNE K. GARBER, and MICHAEL H. WEISMAN

ABSTRACT. Geodes are noted frequently in rheumatoid arthritis (RA), but large geodes of the femur are uncommon.
We describe a patient with RA and a large geode in his femur; histological findings were consistent with
a rheumatoid nodule and chronically inflamed synovium. We review the literature of large femoral
geodes and what this particular manifestation may reflect about the pathogenesis of RA. (First Release
Oct 15 2006; J Rheumatol 2006;33:2541–4)
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Geodes are regarded as common and typical manifestations of
rheumatoid arthritis (RA). These subchondral radiolucent
lesions have also been referred to as subchondral cysts,
rheumatoid pseudocysts, and bone cysts, with some controver-
sy over the appropriate nomenclature that best describes them1.
The terms cyst and pseudocyst are not wholly accurate due to
the absence of an epithelial lining and the nonuniformity of the
contents of the lesions2. The word “geode” is originally a geo-
logic term defined in the Merriam-Webster dictionary as “a
nodule of stone having a cavity lined with crystals or mineral
matter” or “the cavity in a geode,” and was initially favored by
Resnick, et al because of the inaccuracy of the above terms2.
We also have chosen to use the term geode, as it reflects more
generally the radiographic appearance and does not presume
any of the pathological characteristics of these lesions. We
encountered a patient with RA who was found to have a large
geode in his femur. Such cases of large geodes in the femur in
the setting of RA have only been reported a few times in the lit-
erature. We describe our case, review the literature on large
geodes of the femur in RA, and discuss these lesions in the
context of our current understanding of theories of pathogene-
sis of certain manifestations of RA.

CASE REPORT
A 57-year-old Hispanic man with a 25 year history of seropositive RA

(rheumatoid factor and anti-cyclic citrullinated peptide antibody-positive)
presented with a 2 month history of worsening left hip pain. He denied any
history of trauma to his hip, overuse, increased activity, or other inciting event
and had no history of hip fractures, injuries, or surgeries. His morning stiff-
ness duration was 30 minutes, and besides his hip, he complained only of mild
hand pain. He had previously undergone bilateral knee replacements and
bilateral metacarpophalangeal (MCP) implants. His medications included
methotrexate 17.5 mg by mouth every week, adalimumab 40 mg subcuta-
neously every 2 weeks, folate 1 mg a day, alendronate 70 mg a week, and
diclofenac 75 mg three times a day as needed. Besides RA, his history includ-
ed osteoporosis and a positive tuberculin skin test status post-isoniazid thera-
py. He admitted to smoking 1 to 3 cigarettes a day for the last 15 years and
occasional alcohol use.

On examination, he was afebrile and his vital signs were stable. His shoul-
ders were slightly limited in range of motion in forward flexion and lateral
abduction, but there was no apparent swelling or tenderness. His elbows had
15° of flexion contracture, but no nodules, swelling, or tenderness. His wrists
were fused with mild swelling and tenderness. His fingers displayed bilateral
ulnar deviations, scars overlying bilateral MCP, and mild tenderness of bilat-
eral 2nd to 5th MCP. Both of his hips had full range of motion with only min-
imal discomfort upon internal rotation of the left hip. His knees, ankles, mid-
feet, and metatarsophalangeal joints were without swelling or tenderness. His
erythrocyte sedimentation rate was 93. Besides a hemoglobin of 12 g/dl, his
complete blood count was within normal limits, as were his electrolytes, cre-
atinine, and liver function tests. A radiograph of his left hip revealed a large,
lytic-appearing lesion within the left femoral head and neck that was estimat-
ed to be 4 × 8 cm, but the hip joint space was preserved (Figures 1 and 2).
Magnetic resonance imaging (MRI) of the left hip showed a 6.2 × 4.2 × 2.8
cm well-circumscribed lesion in the femoral neck that terminated at the
intertrochanteric line, violated the anterior cortex of the femoral neck, and
was in continuity with the synovium. MRI images with fat suppression
revealed the lesion to be internally complex in the femoral neck and head
(Figures 3 and 4).

He was taken for surgery by the orthopedic physician for exploration of
the lesion based on the suspicion that this was a malignant process.
Intraoperatively, the left hip joint was described as having “massive amounts
of synovium,” denuded cartilage on both sides of the joint, and a large mass
within the femoral neck. Biopsies of both the synovium and the mass within
the femoral neck were done, and a total hip joint replacement was performed.
Histology of the synovial biopsies revealed chronic synovitis with irregular
areas of zonal fibrinoid necrosis and infiltrating inflammatory cells (Figure
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5). Histology of the mass within the femoral neck showed areas consistent
with rheumatoid nodule formation, with fibrinoid necrosis and surrounding
inflammatory cells, as well as areas of synovial tissue with chronic synovitis
(Figure 6). Gross pathology revealed synovial hyperplasia, with the exterior
bone surface showing no eburnation or osteophytes. The interior aspect of the
femoral neck leading into the femoral head had a hollow, shelled-out, smooth-

lined cystic area that measured 3.5 × 2.8 × 2.0 cm. He had an uneventful
recovery and was discharged home.
Previously reported cases. Hunder, et al published the first case report of a
large hip geode in 19653. They described a 58-year-old woman who had RA
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Figure 1. Radiograph of the pelvis shows the sharply marginated left femoral
neck lesion without sclerotic margins.

Figure 2. Radiograph of the left hip shows the large lesion within the neck of
the femur to be sharply marginated with a mildly sclerotic border and a nar-
row zone of transition.

Figure 3. Coronal MRI of the pelvis shows a large lesion of the left femoral
neck and head with uniform intermediate signal (coronal noncontrast T1
weighted image; TR/TE 500/9; 512 × 512; 1 NEX; 1.5 Tesla).

Figure 4. Coronal MRI of the left hip shows the lesion to be internally com-
plex in the femoral neck and head with violation of the cortex (coronal non-
contrast STIR image; TR/TI/TE 3717/140/42; 512 × 512; 2 NEX; 1.5 Tesla).
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for 11 years and a 2.5 cm lesion in her femur. Histology of the lesion revealed
partially necrotic granulation tissue. Their patient, like ours, had minimal hip
pain, and the hip joint space was only moderately narrowed.

Colton and Darby reported large femoral geodes in 2 patients with RA
who had associated pathological fractures4. The histology of those lesions
was described as rheumatoid granulation tissue. They noted that in both cases
there was no history of hip pain until the fractures occurred, and radiographs
of the hips revealed only minimal evidence of hip joint arthritis.

Magyar, et al described 7 RA patients with large geodes, but only one of
the cases involved the femur5. The other geodes were in the tibia, ulna,
metatarsals, metacarpals, and humerus. On histological examination, 3 of the
7 cases were described as having findings of “granulation tissue with appear-
ances resembling synovium affected by rheumatoid arthritis,” and 2 of the
cases were described as intraosseous rheumatoid nodules. The single patient
with a hip geode did have severe pain and severe narrowing of the joint space
on radiographs. The investigators noted that several of the lesions were with-
out apparent connection to the joint space, and thus proposed a possible divi-
sion of these lesions into those that communicate with the joint cavity and
those that do not.

Morrey described a patient with a large geode that involved the femoral
neck, but there was a normal joint space, normal articular cartilage, and no
surrounding synovitis6. This patient did have preceding hip pain that was
worse with activity. He was found to have a pathologic fracture at the site of
the geode, and histology of the geode was reported as nonspecific inflamma-
tory fibrous tissue.

Resnick, et al examined 80 femoral heads from total hip replacements and
10 cadaveric hip joints for geodes2. Of these 90 hips, 13 were from patients
with RA; 10 of the 13 had geodes ≥ 2 mm diameter, and the range of sizes
was from 1 mm to 35 mm. Radiographically defined geodes in RA were
unique in that they did not have sclerotic margins. The investigators further
noted that the geodes communicated with the joint space and histologically
were consistent with “pannus.” No intraosseous rheumatoid nodules were
observed in their study. Table 1 provides a summary of the reported femoral
geodes in RA.

DISCUSSION
Although geodes in general are common in RA, such large
geodes of the femur are unusual. Putting our case together
with the previous reports, we see that patients with large
geodes are often without significant hip pain and can have
well preserved hip joint space on radiographs, despite the
presence of a large geode. As illustrated in the case reported
by Morrey6, these geodes can exist even with normal hip joint
cartilage and no surrounding synovitis. In our case, however,
the patient had an exuberance of synovitis in the hip joint and
the cartilage was denuded from both sides of the joint. It is
likely that the presence of this massive synovitis accounted for
the normal hip joint space on our patient’s plain radiograph.
Of note, the use of MRI helped in our case to define the lesion,
and this is the first reported case of a large femoral geode in
RA to have used MRI to help delineate the lesion. Further,
these patients are at risk for pathologic fractures through these
lesions, and surgical treatment is often indicated.

As described by Magyar, et al5, geodes have been observed
both to communicate with the joint space and also to be iso-
lated from the joint space. Histologically, the reports of
femoral geodes state that the geodes contained rheumatoid
granulation tissue or pannus. Intraosseous rheumatoid nodules
have also been reported, but not from femoral geodes5. In our
patient, there was evidence by MRI of connection between the
joint space and the geode; the histology showed inflamed,
necrotic synovium as well as tissue consistent with rheuma-
toid nodule formation. Altogether, these findings suggest 2
distinct possibilities — that these geodes can begin primarily
in the bone, as a rheumatoid nodule, without connection to the
joint space, and alternatively, that they may be the result of
aggressive pannus invasion from the joint space across the
bone cortex.

Classically, rheumatoid nodules are associated with a col-
lection of predisposing as well as clinical findings — local
trauma, rheumatoid factor positivity, a palisaded layer of
macrophages, and central fibrinoid necrosis7. Thus, rheuma-
toid nodules are generally regarded to be the result of an
insult, probably coming from the bloodstream, leading to
small-vessel vasculitis with resultant central fibrinoid necrosis
and surrounding fibroblastic proliferation8. The definition of
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Figure 5. Chronic synovitis with irregular areas of zonal fibrinoid necrosis
and infiltrating inflammatory cells.

Figure 6. Rheumatoid nodule with fibrinoid necrosis and surrounding inflam-
matory cells.
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pannus, on the other hand, is frequently equated with chronic
synovitis, and as well is often considered a “specialized vas-
cular connective tissue at or near the bone-synovium inter-
face”9, and is felt to be the primary source for the joint
destruction in RA. In these femoral geodes we observe evi-
dence for the presence of both rheumatoid nodules and pannus
formation.

There have been reported cases of “cystic RA” in which
RA patients are noted to display geodes and nodules, but no
joint synovitis or significant erosions10-12. Further, several
MRI studies of hand and wrist geodes have revealed that geo-
des can often begin in an intraosseous location and subse-
quently form connections to the joint space13-15. Certainly, the
relationship between the bone marrow and the synovium in
RA is still incompletely elucidated in terms of the primary
event for joint destruction, and the possibility of primary bone
marrow involvement in the initiation of RA remains contro-
versial16-18. The presence of this large geode, with its histo-
logic features of rheumatoid nodule formation and chronic
synovitis, located in the bone of a patient with classical RA,
may be a function of this as yet undefined connection between
the bone marrow and synovial membrane in the pathogenesis
of RA.
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Table 1. Summary of reported large femoral geodes in patients with RA.

Study No. of Cases Age, yrs, Duration of Size of Histology
Sex Disease, yrs Lesion Description

Hunder3 1 58 F 11 2.5 cm diameter Partially necrotic
granulation tissue

Colton4 2 66 M, 33, 2.5 cm diameter Rheumatoid
63 M 6 “width of femoral granulation tissue

neck”
Magyar5 1 50 F 9 2 cm Granulation tissue, resembling

synovium affected by RA
Resnick2 10 NA NA 2 to 3.5 cm Pannus
Morrey6 1 66 M > 3 “extensive” Nonspecific fibrous tissue

NA: not available.
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