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Giant intraosseous ganglion of the fibula: multimodality imaging
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Abstract

Intraosseous ganglia around the knee are most commonly located in the proximal tibia and limited to the epiphyseal-metaphyseal
region. We report the case of a giant intraosseous ganglion of the fibula. MRI demonstrated the fluid avascular content of the
lesion. CT arthrography of the knee demonstrated partial opacification of the lesion through a cortical bone defect. The lesion was
treated with curettage and bone grafting. Anatomopathological examination confirmed the medical imaging diagnosis of
intraosseous ganglion. This case highlights the value of joint opacification with CT arthrography to demonstrate the communi-

cation between the articular cavity and the ganglion.
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Introduction

Ganglia or ganglion cysts are benign cystic lesions within the
peri-articular soft tissues or within the juxta-articular bone [1].
Histologically, they contain a myxoid substance with fibro-
blasts and collagen located at the periphery of the lesion [2].
Pathologists use the term “ganglion” rather than “ganglion
cyst” because of the absence of epithelial lining. However,
we used the term ganglion cyst in the current report to empha-
size the cystic aspect of these lesions at medical imaging.

In the knee, intraosseous ganglion cysts are usually located
in the proximal tibia, small, and limited to the epiphyseal-
metaphyseal region [3—5]. We report the case of a 59-year-
old woman referred to our center for an extensive bone tumor
of the proximal fibula found at knee MRI. Multimodality im-
aging including contrast-enhanced MRI and CT knee
arthrography was consistent with an intraosseous ganglion
cyst. Anatomopathological examination confirmed the
diagnosis.
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This case report highlights the possible diagnostic value of
medical imaging in the management of atypical intraosseous
ganglion cysts and emphasizes the value of joint opacification
with CT arthrography to demonstrate the communication be-
tween the articular cavity and the cyst.

Case report

A 59-year-old woman without relevant medical history was
referred to our oncological orthopedic surgeon for a bone
tumor of the right fibula. Indeed, MRI of the right knee per-
formed in another medical center because of chronic lateral
knee pain had demonstrated a lesion of the proximal fibula as
well as a tear of the lateral meniscus (Fig. 1).

Radiographs of the right lower limb showed a lytic bone
lesion of the fibula extending from the proximal epiphysis to
the lower third of the diaphysis (maximal length of 22.2 cm).
The lesion was multilocular with thin sclerotic borders in its
proximal part and cortical thinning in its distal part (Fig. 2).
There was no intralesional calcification, no periosteal apposi-
tion, and no bone expansion. Differential diagnosis of this
extensive lytic bone lesion in a middle-age patient included
bone metastasis, atypical cartilaginous tumor, and atypical
cystic lesions (giant degenerative subchondral cyst or giant
intraosseous ganglion cyst).

A second MRI examination (Magnetom Skyra 3.0 T,
Siemens, Germany) was performed to image the entire fibular
lesion. MRI acquisition protocol included T2-weighted Dixon
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Fig. 1 Coronal fat-suppressed proton density-weighted MR image of the
right knee demonstrating a multiloculated lesion with high signal inten-
sity in the proximal fibula (arrow) and a lateral meniscal tear (arrowhead)

sequences in the transverse plane (TE, 77 ms; TR, 6540 ms;
slice thickness, 6 mm) and coronal plane (TE, 73 ms; TR,
5732 ms; slicethickness, 4 mm) and a transverse T1-
weighted sequence (echo time (TE), 11 ms; repetition time
(TR), 416 ms; slice thickness, 6 mm) after intravenous con-
trast material injection(gadoterate meglumine 2 ml/kg,
Dotarem, Guerbet, France). The lesion was multilocular with
homogeneous low signal intensity on T1-weighted images
and high signal intensity on T2-weighted images (Fig. 3).
Thin peripheral enhancement was seen after contrast material
injection. Continuity between the proximal tibiofibular joint
and the lesion was not seen at MRI. Soft tissues around the
fibula were normal. Differential diagnosis of this “cystic”
bone lesion in a middle-age patient included cartilage or fluid
containing bone lesions, atypical cartilaginous tumor, and
atypical cystic lesions.

A presumptive diagnosis of giant intraosseous ganglion
cyst was considered and a CT arthrography of the knee was
performed to demonstrate the presence of a pedicle between
the articular cavity and the fibular lesion. CT acquisition
(120 kV; 245 mAs; slice thickness, 0.6 mm; SOMATOM
Definition AS 40, Siemens, Germany) was performed
15 min after intra-articular knee injection of 10 ml of iodinated
contrast material (Omnipaque 300 mg I/mL, GE Healthcare,
United States of America) under fluoroscopic guidance with a
lateral subpatellar approach. CT arthrography demonstrated
opacification of the proximal tibiofibular joint and partial
opacification of the proximal part of the fibular lesion
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Fig. 2 Anterior-posterior radiograph of the right leg demonstrating an
osteolytic fibular lesion extending from the proximal epiphysis to the
diaphysis with a length of 22.2 cm. In the fibular head, a thin sclerotic
peripheral rim is present (arrow) indicating that the lesion is slow- or non-
growing. In the distal part of the lesion, endosteal bone resorption with
cortical thinning and no sclerotic border (arrowhead) can be seen and may
favor a more active process. Note the absence of intralesional mineralized
matrix and the absence of periosteal reaction

(Fig. 4). Cartilage of the proximal tibiofibular joint was nor-
mal. The communication between the joint space and the le-
sion through a cortical bone defect confirmed the diagnosis of
intraosseous ganglion cyst.

The referring orthopedic surgeon performed surgical curet-
tage of the lesion followed by bone grafting.
Anatomopathological examination of the curettage material
showed fibrous tissue with myxoid changes consistent with
the medical imaging diagnosis of ganglion cyst (Fig. 5).

Discussion

Intraosseous ganglion cysts are solitary cystic lesions involv-
ing the juxta-articular extremities of bone [1]. The etiology
and pathogenesis of intraosseous ganglion cysts are not deter-
mined [1, 3, 4]. However, several hypotheses have been pro-
posed to explain their etiology: intramedullary metaplasia
followed by mucoid degeneration with intraosseous cyst
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Fig. 3 a Coronal fat-suppressed T2-weighted, b transverse T2-weighted
and ¢ transverse contrast-enhanced T1-weighted MR images of the right
leg. The extensive lesion (arrow) demonstrates homogeneous high signal

formation, repeated microtrauma of the juxta-articular bone
leading to local vascular disturbance and aseptic necrosis or
penetration of a soft tissue ganglion cyst into the underlying
bone [3]. Another theory is that intraosseous ganglion cysts
arise from the adjacent articular space with migration of syno-
vial fluid into the bone [6].

Typical intraosseous ganglion cysts around the knee are
small and located in the proximal tibial epiphysis [3—5]. The
differential diagnosis of intraosseous ganglion cysts includes
primary lesions of epiphyseal and/or subchondral topography
like chondroblastoma, giant cell tumor, and degenerative
subchondral cysts [1-3]. Due to the normal appearance of
the proximal tibiofibular joint on radiographs, MRI, and CT
arthrography, the likelihood of a degenerative subchondral
bone cyst was very limited [7].

The juxta-articular topography of the reported lesion, its
non-aggressive character, the absence of chondroid calcifica-
tion at imaging, and its cystic aspect at MRI supported the

intensity on T2-weighted images (arrowhead) and a thin peripheral en-
hancement after contrast material injection (arrowhead) compatible with a
cystic lesion

hypothesis of an intraosseous ganglion cyst despite the lack
of obvious communication between the lesion and the joint at
MRI. Indeed, cortical defect and communication with the joint
are inconstantly present at MRI [3]. However, we acknowl-
edge that performances of high-resolution MRI focused on the
proximal part of the lesion could have increased the likelihood
to depict a pedicle between the cyst and the joint [8, 9].
Identification of the communication between intraosseous
ganglion cysts and adjacent joint is inconstant and varies de-
pending on the imaging technique, from 17% of the cases with
conventional MRI to 57% with conventional CT [3].
Diagnostic performances of MR and CT arthrography to de-
tect the communication between intraosseous ganglion cysts
and adjacent joint remain unknown. However, when present,
the communication demonstrated by the opacification of the
lesion at CT or MR arthrography is a very strong argument in
favor of the diagnosis of ganglion cysts [6, 9—12]. In our case,
the opacification of the cyst through a marginal cortical bone

Fig. 4 a Coronal CT reformat of the knee obtained before knee
arthrography demonstrates the lack of increased X-ray attenuation in
the fibular lesion as well as a cortical defect (arrow). b Coronal CT
reformat after knee arthrography demonstrates increased attenuation
within the fibular lesion (arrowheads) due to contrast material pouring

in the lesion from the proximal tibiofibular joint through the cortical
defect. The communication between the lesion and the joint through a
marginal cortical bone defect confirms the diagnosis of intraosseous gan-
glion cyst
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Fig. 5 Anatomopathological examination of curettage fragments (hematoxylin and eosin staining) at a low and b high magnification power
demonstrates a myxoid lesion with a fibrous wall composed of dense collagenous tissue (arrows) and reactional fibroblasts (arrowheads)

defect of the fibula occurred early after intra-articular injection
of contrast material in the knee and was only partial. Indeed,
the content of intraosseous ganglion cysts may not be pure
“fluid” but viscous material which may be only partially
opacified [11]. Delayed CT acquisition which was not obtain-
ed in the current observation can contribute to the diagnosis by
demonstrating late opacification of the ganglion cyst when
early opacification is absent [6, 10—12].

We did not perform direct opacification of the proximal
tibiofibular joint, but opacification of the knee joint with lat-
eral subpatellar approach and fluoroscopic guidance. Indeed,
communication between femorotibial and proximal
tibiofibular joints is frequent and occurs in 27.5 to 64% of
the knees at MR arthrography [13, 14]. Moreover, in a series
of twenty ganglion cysts of the knee investigated with CT
arthrography by Malghem et al., communication between
the femorotibial and proximal tibiofibular joints was demon-
strated in all three cases of ganglion cysts communicating with
the proximal tibiofibular joint [6].

Ganglion cysts may be responsible of clinical symptoms
but are also frequently incidentally discovered on imaging
examination [15]. Usual surgical treatment of symptomatic
intraosseous ganglion cysts consists in surgical excision by
curettage followed by bone grafting [16].

In conclusion, our report highlights the possible value of
medical imaging in the non-invasive diagnosis of intraosseous
ganglion cysts. Communication between the osseous lesion
and the joint is a key imaging finding in favor of intraosseous
ganglion cyst. This communication may not be conspicuous at
conventional MRI and can be demonstrated after

arthrography.
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