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Abstract The aim of this study was
to evaluate MR imaging findings of
the associated findings in surround-
ing tissues of the extra-articular soft
tissue ganglion cysts around the
knee. We retrospectively reviewed
MR images of 30 patients who had
surgically confirmed extra-articular
soft tissue ganglion cysts around the
knee with focus on the associated
findings in surrounding tissues, such
as muscle, subcutaneous fat, bone,
and nerve. The most common asso-
ciated finding was the visualization
of channel between ganglion cyst
and the joint, which was demon-
strated in 20 cases (continuous type
in 12 cases and discontinuous type
in 8 cases). Other associated find-
ings were seen in 15 cases; pericys-
tic edema (n=9), bony remodelling
(n=3), and nerve involvement (n=3).
The bony remodelling involved the

proximal metaphysis of tibia in all 
3 cases. Two patients with nerve in-
volvement had deep peroneal nerve
in subacute phase and one involved
common peroneal nerve in chronic
phase. The MR imaging is a useful
imaging modality to evaluate the 
associated findings in extra-articular
soft tissue ganglion cysts around 
the knee. The evaluation of these 
associated findings is helpful for the
differentiation of ganglion cysts
from other cystic lesions around the
knee.
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Extra-articular soft tissue ganglion cyst
around the knee: 
focus on the associated findings

Introduction

Ganglion cysts in the knee were subdivided into intra-
articular, extra-articular soft tissue, and intra-osseous
ganglion cysts. Intra-articular ganglion cysts have been
described in several articles regarding their locations
and shapes with details, but extra-articular soft tissue
ganglion cysts have been described only in a few arti-
cles [1, 2, 3, 4]. Because extra-articular soft tissue gan-
glion cysts usually appear as uni- or multi-chambered
cysts on MR imaging, they have been mentioned just 
as differential diagnosis of the cystic lesions such as
meniscal cyst, synovial cyst or have been reported with
their associated findings, such as peroneal nerve palsy

or bony remodelling, in several articles [5, 6, 7, 8, 9, 10,
11].

Synovial cysts (bursae) are lined by synovial cells.
Bursae are not normally visible on MR images because
they contain only scant amounts of fluid. Inflammation,
hemorrhage, joint effusion, or internal derangement can
produce accumulation of fluid within the bursa, allowing
visualization on MR images.

They occur in typical anatomic sites, so knowledge
regarding its anatomic location can aid the radiologist in
establishing a proper diagnosis [5, 6].

Meniscal cysts are multiloculated collections of muci-
nous material of unknown cause that generally occur at
the periphery of the meniscus and appear as a focal mass
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or swelling at the joint line. Meniscal cysts are invari-
ably associated with horizontal meniscal tears. Most au-
thors believe that they are formed by extrusion of joint
fluid through a meniscal tear into the adjacent tissues
[5].

Some authors have reported the channel between the
cyst and the joint plays a role as a useful diagnostic
marker in the differentiation between extra-articular soft
tissue ganglion cyst and meniscal cyst or synovial cyst.
Delayed radiography after intra-articular injection of
contrast medium was reported to be a useful method for
the diagnosis of ganglion [12, 13, 14, 15]. This technique
could visualize the channel between ganglion cyst and
joint space. The channel is gradually converted to the fi-
brous band but occasionally remains as patent and makes
it possible to have a clear image on MR. As far as we
know, there have been few articles which describe the
MR imaging findings of this channel.

In this study, we reviewed 30 cases of extra-articular
soft tissue ganglion cysts around the knee with the focus
on the associated findings in MR imaging, including the
channel between the ganglion cyst and the knee joint.
Also, we describe the locations and the sizes of ganglion
cysts.

Materials and methods

We retrospectively reviewed the surgically proven 30 cases of ex-
tra-articular soft tissue ganglion cysts around the knee between
1995 and 2000. There were 8 male and 22 female patients, with a
mean age of 37 years (age range 6–69 years).

Magnetic resonance imaging was performed with 0.5-T (Gyro-
scan T5; Philips, Eindhoven, The Netherlands) and 1.0-T scanners
(Magnetom Impact, Siemens, Erlangen, Germany). Imaging se-
quences in the axial and sagittal or coronal planes included T1-
weighted spin-echo (TR 450–650 ms, TE 15–30 ms), proton-
density-weighted, and T2-weighted (TR 1800–2400 ms, TE
12–40 ms/60–90 ms) sequences. The slice thickness varied from 4
to 10 mm. In all cases, T1-weighted images were obtained again
after intravenous administration of 0.1 mmol/kg of body weight of
gadopentetate dimeglumine (Magnevist, Schering, Berlin, Germa-

ny) for the analysis of enhancement pattern in the soft tissue mass.
The MR parameters included 10- to 20-cm field of view, a 2-mm
interslice gap, and 192×256 matrix.

On MR images, we analyzed the location and size of the gan-
glion cysts. The location of ganglion cysts were divided into five
parts with center of knee, superomedial, superolateral, inferomedi-
al, inferolateral, and others. Others included midline, popliteal
(posterocentral), and lateral locations. We also evaluated visual-
ization of channel and the associated findings in the surrounding
tissues including pericystic edema, periosteal reaction, and nerve
involvement. The visualization of a channel between the cyst and
the adjacent joint was assessed on T2-weighted images. Visualiza-
tion of channel was estimated as being continuous, discontinuous,

Table 1 Summary of the associated findings of extra-articular soft tissue ganglion cysts around the knee. C continuous, D discontinuous,
FT femorotibial joint, TP tibiofibular joint, CPF capsular attachment to the posterior aspect of the fermur

Location Channel

Present Absent Pericystic Bone Nerve 
edema remodelling involvement

C D

FT TF CPF

Superomedial 11 3 – 2 3 3 4 – –
Superolateral 2 – – – 1 1 2 – –
Inferomedial 6 2 – – 1 3 – 3 –
Inferolateral 4 – 3 – 1 – 1 – 3
Others 7 1 – 1 2 3 2 – –

Total 30 6 3 3 8 10 9 3 3

Fig. 1 Continuous channel between ganglion cyst and tibiofibular
joint in a 42-year-old man with a ganglion cyst. Coronal T2-
weighted image (TR/TE: 2200 ms/90 ms) shows a ganglion cyst in
fibular neck area (arrowheads), with a high signal intense, beaded,
continuous channel to the tibiofibular joint (arrow)
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or absent. Pericystic edema was evaluated the abnormal high in-
tensity around cyst on T2-weighted images. We also reviewed the
change of signal intensity in surrounding muscles and the distribu-
tion of involved muscle for the evaluation of nerve involvement.
Plain radiographic images were examined in each case for the
evaluation of cortical erosion or periosteal reaction.

Results

Ganglion cysts revealed as hypointense signal mass on
T1-weighted images and hyperintense signal mass with
thin low-signal intense rim and septa on T2-weighted
images in all cases. Gadolinium-enhanced T1-weighted
images showed thin wall enhancement in these ganglion
cysts in all cases.

Table 1 summarizes the associated findings of extra-
articular soft tissue ganglion cysts around the knee. The
majority of cases occurred in the supero medial region
(36.7%) of the knee and others were in other locations

(23.3%), inferomedial (20%), and inferolateral (13.3%)
regions in decreasing order. Other locations included pop-
liteal (13.3%), midline (6.7%), and lateral (3.3%) regions.
The size of the ganglion cysts ranged from 0.9 to 4.5 cm
(mean 2.3 cm) in the transverse diameters, and from 1.7
to 7.7 cm (mean 4.0 cm) in the longitudinal diameters.

The most common associated finding on MR imaging
was visualization of the channel between ganglion cyst
and the joint in 20 cases (66.7%) with continuity in 12
cases (Fig. 1) and discontinuity in 8 cases (Fig. 2). This
channel appeared as a tract or a beaded shape between
the ganglion cyst and the knee joint space on MR image
with hypointense signal on T1-weighted image and hy-
perintense signal on T2-weighted image. It was easy to
detect the channel in 20 cases, but we could not find the
channel in the other 10 cases. The channels of continu-
ous type were connected with femorotibial joint (n=6),
capsular attachment to the posterior aspect of the femur
(n=3), and the tibiofibular joint (n=3).

Fig. 2a–c Discontinuous chan-
nel between ganglion cyst and
femorotibial joint in a 63-year-
old woman with a ganglion
cyst. a Coronal T2-weighted
image (TR/TE: 2000 ms/90 ms)
reveals a high signal intensity
channel (arrowheads) between
the ganglion cyst (arrow) and
knee joint. b Axial T1-weight-
ed image (TR/TE: 550 ms/
20 ms) at the level of the calf
shows an ovoid, hypointense
signal mass (arrow) in gastroc-
nemius muscle. c Axial 
T2-weighted image (TR/TE:
2000 ms/90 ms) at the level 
of the knee shows a small,
ovoid-shaped channel (arrow),
which disappeared on consecu-
tive section, in gastrocnemius
muscle
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Nine cases (30%) of ganglion cysts had pericystic
edema with hypointense signal on T1-weighted images
and hyperintense signal on T2-weighted images in sub-
cutaneous fat or surrounding muscles (Fig. 3). Also bony
remodelling (10%) and peroneal nerve palsy (10%) were
shown in three cases each. Bony remodelling involved
the medial aspect of tibial metaphysis in all 3 cases
(Fig. 4). All 3 patients who had nerve involvement com-
plained of drop foot. Two ganglion cysts occurred
around fibular neck, so deep peroneal nerve was mini-
mally displaced by ganglion cyst on MR imaging. An-
other cyst arose along the tract of common peroneal
nerve; the former showed abnormal hyperintense signal
in tibialis anterior and extensor hallucis longus muscles
on T2-weighted images without signal change on T1-
weighted images; the latter showed decreased volume
with increased fatty strands in tibialis anterior, extensor
hallucis longus, and peroneus muscles on T1- and T2-
weighted images (Fig. 5).

Two cases recurred in same location of previous mass,
superomedial and inferolateral portions. These 2 cases
had continuous channel to the knee and tibiofibular
joints; however, we did not perform follow-up MR imag-
ing study, and 2 cases with nerve involvement were im-
proved in symptom after surgery. The symptoms were not
improved in another case, which had nerve involvement
with ganglion cyst along the common peroneal nerve.
Also, this case was one of two recurrences after surgery.

Discussion

A ganglion cyst is generally considered as a benign tu-
mor-like mass rather than a tumor, because it is not the
product of proliferating cells. This cyst contains clear

high viscous fluid within dense fibrous connective tissue
wall without lining with synovial cells. The exact patho-
genesis of ganglion cysts is controversial. Most authors
report that ganglion cysts result from myxoid degenera-
tion of connective tissues because they are usually locat-
ed in the areas under continuous physical stress, such as
around joints, ligaments, tendons, and periosteum, as
well as within bone [1, 16, 17, 18]. With repeated activi-
ty across these areas, the collagen tissue undergoes mu-
coid degeneration resulting in formation of amorphous
gelatinous material. Some authors postulated that the

Fig. 3 Pericystic edema in a 54-year-old woman with a ganglion
cyst. Axial T2-weighted image (TR/TE: 2375 ms/100 ms) shows
a ganglion cyst in vastus medialis muscle. There is a band-like
hyperintense signal halo (arrowheads) around the ganglion cyst
(arrow)

Fig. 4a, b Bony remodelling in a 27-year-old woman with a gan-
glion cyst. a Plain radiograph shows bony remodelling (arrow)
with minimal cortical thickening in the medial epi-metaphysis of
tibia. b Axial T1-weighted image (TR/TE: 475 ms/20 ms) shows a
low signal intensity cyst (arrowheads) at the site of bony remodel-
ling
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cysts resulted from displacement of synovial tissue dur-
ing embryogenesis [1, 16, 17, 18]. Another theory is that
ganglion cysts arise from the articular capsule, resulting
in migration of synovial fluid to form the cysts, some-
times along a neurovascular bundle that enters the joint
[13].

Ganglion cysts may be located near the joint or at
variable distance from the joint capsule. So occasionally,
it is not easy to differentiate ganglion cysts from the cys-
tic lesions arising in periarticular area. Malghem et al.’s
study showed that a communication between various
ganglion cysts of the knee and the joint cavity could be
revealed on arthrography by performing delayed radiog-
raphy after injection of contrast medium [14]. This find-
ing favors the pathogenetic hypothesis of an articular or-
igin of the ganglion material. Arthrographic evidence of
communication between the cyst and the joint cavity
may be important for two reasons. Firstly, diffusion of
intra-articular fluid within the cystic mass is diagnostic
and enables exclusion of other diagnostic hypotheses.
Secondly, when surgical resection of the cyst is planned,
identification of the pedicle is important to perform its
excision and to diminish the risk of recurrence. Although
arthrography may give a discomfort to patients as an in-
vasive technique, MR imaging reveals excellent image
without such discomfort. Our MR study revealed this
communication between the cyst and the joint cavity in
66.7% on MR imaging. We speculated that this limita-
tion was caused by wide section thickness and limited
sectional plane as well as replacement by fibrous tissue.

The description of whether this channel is present or
not, or which direction the channel has, provides a guide
for the treatment of ganglion cyst. In our cases, a gangli-
on cyst with common peroneal nerve involvement re-
curred; however, we could not perform the evaluation of
the difference of the effect between the ligation of the
channel and non-ligation of the channel clinically. Some
authors have reported that ligation of this channel is
helpful for the treatment of recurrent ganglion cyst with
nerve involvement [19, 20]. The MR images performed
in multi-direction can give us more detailed information
of the channel, such as the direction and connection with
the joint cavity.

As several articles have been described, occasionally
ganglion cysts are associated with secondary changes in
surrounding tissues [7, 8, 9, 10, 11]. Also, in our study,
secondary changes in surrounding tissue were demon-
strated in 15 cases: pericystic edema (n=9); bony remod-
elling (n=3); and nerve involvement (n=3). Pericystic
edema appeared as a halo around the ganglion cyst. To
our knowledge, there is not any report about pericystic
edema in ganglion cyst. It was considered that this find-
ing might be a secondary change by trauma because gan-
glion cysts usually occurred in areas under continuous
physical stress. Another hypothesis may be that this ede-
ma resulted from the diffusion of water through the thin
membrane of the cyst when it is under pressure. Gangli-
on cysts were rarely associated with bony erosion or pe-
riosteal reaction, especially periosteal ganglion. In our
study, 3 cases had bony remodelling. Periosteal ganglion

Fig. 5a, b Common peroneal
nerve palsy in a 13-year-old
girl with a ganglion cyst.
a Coronal T2-weighted image
(TR/TE: 2100 ms/90 ms)
shows a high signal intensity,
tubular mass (arrowheads)
through the common peroneal
nerve tract. b Axial T1-weight-
ed image (TR/TE: 520 ms/
20 ms) reveals decreased vol-
ume with high signal intensity
fatty strands in tibialis anterior,
extensor hallucis longus, and
peroneus muscles, suggesting
muscle atrophy (arrowheads).
The ganglion cyst (arrow) is
seen around fibular neck
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cyst may produce cortical erosion, scallopping and reac-
tive bone formation without any intraosseous compo-
nent. These periosteal ganglion cysts in the knee were
found over the proximal metaphysis of the tibia. Plain
radiography is good for the detection of these erosions.
But these bony remodellings may be irregular and may
appear as multilocular, with thick spicules of reactive pe-
riosteal bone extending from the scalloped area [7, 8,
15]. These radiographic appearances can mimic those of
other benign surface tumors that erode the cortex, such
as periosteal chondroma, cortical desmoid, and subperi-
osteal aneurysmal bone cyst. In these complex situations
MR imaging can demonstrate the causative ganglion cyst
of bony erosion, so it is the most exact modality in diag-
nosing periosteal ganglion differentially.

Ganglion cysts rarely compress adjacent nerve, caus-
ing nerve palsy [9, 10, 11]. But our study revealed 3
cases of peroneal nerve palsy with clinical and EMG evi-
dence. Usually, ganglion cysts around the knee compress
the common peroneal nerve, such as ganglion cysts from
the proximal tibiofibular joint and intraneural ganglion.
Four alternative pathomechanisms of peroneal nerve 
palsy have been proposed [21]: (a) stretching of nerve by
the ganglion; (b) compression between the fibular neck

and the peroneus longus muscle and fascia; (c) compres-
sion against the tight proximal edge of the peroneus lon-
gus muscle and fascia; and (d) compression against the
fibular head. In our cases, 3 cases with nerve involve-
ment arose from proximal tibiofibular joint. Two of them
were located around fibular neck and stretched deep per-
oneal nerve; another arose around fibular neck and ex-
tended through common peroneal nerve tract, presenting
intraneuronal ganglion cyst.

Conclusion

Magnetic resonance imaging is a useful imaging modali-
ty to evaluate the associated findings in extra-articular
soft tissue ganglion cysts around the knee. It reveals the
exact location of them for surgery. The MR image of
channels and associated findings with ganglion cysts
were detected more frequently than other cystic masses
around the knee. These associated findings of pericystic
edema, periosteal reaction, and nerve involvement are
more common than other cystic lesions around the knee
joint, so these associated findings may be useful for the
differentiation from other cystic masses around the knee.
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