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Cystic lesions around the knee comprise a diverse
group of entities, ranging from benign cysts to com-
plications of underlying diseases such as infection,
arthritis, and malignancy. Although the presentation
of cystic masses may be similar, their management
may differ, thus highlighting the importance of
appropriate categorization. For the purpose of
this article, the authors limit the scope of their dis-
cussion to benign cysts, ganglia, and bursae about
the knee.

Benign cystic lesions about the knee are common
entities encountered in patients of all age groups.
Although often discovered as incidental findings,
they may present with pain, mechanical dysfunc-
tion of the knee, limitation in range of motion, or
a palpable mass. Clinical manifestations reflect
the size, location, mass effect, and relationship to
surrounding structures of a lesion.

MR imaging is recognized as the gold standard in
characterizing cystic lesions about the knee because
of its ability to image the soft tissues exquisitely. MR

can confirm the cystic nature of the lesion, evaluate
anatomic relationships, and identify associated in-
tra-articular pathology. In this article, the authors
present their experience with benign cystic masses
observed about the knee. It is not intended as a com-
prehensive review, but as an overview, emphasizing
those lesions that are more common and highlight-
ing their presentation, histology, pathogenesis, and
characteristic MR imaging features.

Synovial cyst

The definition of a synovial cyst is a juxta-articular
fluid collection that is lined by synovial cells. It is
this synovial lining that histologically distinguishes
them from other juxta-articular fluid collections. A
synovial cyst represents a focal extension of joint fluid
that may, or may not, communicate with the joint,
and may extend in any direction | 1,2|. The prototyp-
ical example of a synovial cyst is the popliteal cyst.
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Popliteal (Baker) cyst

A popliteal, or Baker, cyst is the most commonly en-
countered cyst located about the knee. It is located
in the posteromedial aspect of the knee, and repre-
sents joint fluid extending through a slit-like com-
munication between the knee joint and the
normally occurring gastrocnemius-semimembra-
nosus bursa (Fig. 1) [3,4]. Adult cadaveric studies
have shown this communication to be present in
more than 50% of the study population [4,5]. In
1877, Baker [6]| described eight cases of popliteal
fossa swelling and concluded that this finding was
secondary to fluid escaping from the knee joint;
thus, the term Baker cyst is reserved specifically for
a fluid collection in this anatomic location.

In 1972, Wolfe and Colloff [7] outlined two re-
quirements for popliteal cyst formation: an ana-
tomic communication between the knee joint and
the gastrocnemius-semimembranosus bursa, and
a knee joint effusion. Theories regarding the forma-
tion of a popliteal cyst center on the weakness of the
posterior joint capsule. The posterolateral joint ob-
tains reinforcement from the ligament of Wisberg,
the popliteus tendon, and the posterior cruciate lig-
ament (PCL). Conversely, the posteromedial joint
has supplemental reinforcement only from the pos-
terior horn of the medial meniscus attached to the
capsule |8]. This relative weakness, in combination
with mechanical internal derangement or arthropa-
thy, causes an increase in intra-articular pressure

Fig. 1. Popliteal cyst. Axial proton density (4030/26)
fast spin echo fat-saturated MR image shows a hyper-
intense fluid collection (*) in the posteromedial knee,
located between the medial gastrocnemius tendon
(black arrow) and the semimembranosus tendon
(white arrow).

and a joint effusion, thus allowing joint fluid to es-
cape through the path of lesser resistance into the
gastrocnemius-semimembranosus bursa.

The gastrocnemius-semimembranosus bursa is
composed of two parts: the gastrocnemius bursa
and the semimembranosus bursa. These parts may
be separated partially or completely by a central
septum. Depending on their intercommunication
and the quantity of fluid, one or both of these struc-
tures may distend. The semimembranosus bursa is
the larger of the two and is located medial to the
gastrocnemius component [9]. Classically, a popli-
teal cyst extends in the inferomedial direction, re-
specting the intermuscular planes [10]. Although
this is the most common appearance, cysts may ex-
tend laterally or proximally |2, 11|, and rarely dissect
intramuscularly into the vastus medialis or medial
gastrocnemius muscles [10]. A fluid collection
deep to the medial gastrocnemius muscle may coin-
cide, representing fluid in the subgastrocnemius
bursa [12].

In the literature, the incidence of popliteal cysts
in patients who obtain an MR of the knee ranges
from 5% to 38% |12-15|. The prevalence increases
with age, and is significantly higher in those over
50 years |8]. Statistical association with popliteal
cysts has been shown with internal derangement
(81%), joint effusion (77%), and degenerative ar-
thropathy (69%) [12]. Tears of the posterior horn
of the medial meniscal consistently represent the
highest associated derangement, at over 60%
[5,7,13]. Fielding and colleagues [13] also showed
popliteal cysts coexisting with lateral meniscal tears
in 38%, bilateral meniscal tears in 27%, and com-
plete anterior cruciate ligament (ACL) tears in 13%
of cases. The posterior horn of the medial menis-
cus tear is thought to weaken the posterior joint
capsule further and provoke an opening into the
bursa [13]. Additional associations include prior
meniscectomy, collateral or cruciate injury, articu-
lar cartilage damage, intra-articular osteochondral
loose bodies, osteochondritis dissecans, infection,
juvenile rheumatoid arthritis, rheumatoid arthritis,
and other arthridities [7,13,16,17|. The presence of
an effusion-producing derangement, rather than
the abnormality itself, is proposed as the impor-
tant factor in popliteal cyst formation [7,12]. Sim-
ilar associations with popliteal cysts have not been
shown in the pediatric population. In a review of
393 knee MR examinations in children aged 1 to
17 years, a popliteal cyst was present in 25 (6%),
with only 4 of the 25 (16%) having joint effusions,
and none with coexisting meniscal or ACL tears
[16].

Popliteal cysts can be seen in asymptomatic
patients and those presenting with internal or
mechanical derangement, pain, a palpable mass,



swelling, or signs and symptoms of thrombophlebi-
tis |7,8,10]. Cysts may rupture and dissect along or
into adjacent structures, thus simulating symptoms
of thrombophlebitis [8]. Conversely, proximal dis-
section has been reported to cause compression of
the sciatic nerve | 18]. Rarely, a deep vein thrombo-
sis may coexist with a dissecting popliteal cyst
[8,19]. Calf claudication is also a rare presenting
symptom when the popliteal cyst is large and causes
extrinsic compression of the popliteal artery [20].
Clinically, popliteal cysts may mimic adipose tissue
proliferation, popliteal artery tortuosity or aneu-
rysm, vessel thrombosis, or tumor.

Other synovial cysts

The popliteal cyst is the most common synovial
cyst, but it simply represents one specific type of sy-
novial cyst. Synovial cysts about the knee may ex-
tend in the anterior, medial, or lateral planes as
well [21-23]. The tibiofibular joint communicates
with the knee joint in approximately 10% of adults
[17]. Although synovial cysts in this location are
uncommon, with a reported prevalence of between
0.09% and 0.76% [22,24], they may be associated
with pain and foot drop secondary to impingement
on the common peroneal nerve |22 ]. Dysesthesia in
the territory of the tibial nerve can also be seen sec-
ondary to extension of the synovial cyst into the
popliteal fossa [25]. Synovial cysts have also been
described deep to the iliotibial band, thus mimick-
ing iliotibial band friction syndrome [21], and deep
to the medial patellar retinaculum, causing recur-
rent medial knee pain postoperatively, following
medial meniscus repair [23].

Giant synovial cysts are large, well-defined cavi-
ties filled with synovial fluid and lined by
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a synovium-like membrane, which typically involve
large joints such as the knee, shoulder and elbow
[26]. Most commonly, these cysts are reported in as-
sociation with rheumatoid arthritis, but also with
trauma, osteoarthritis (OA), gout, systemic lupus
erythematosus, and juvenile rheumatoid arthritis
[26,27]. Clinical presentation is one of pain and
swelling [27].

Imaging features of synovial cysts

A popliteal (Baker) cyst is located in a specific ana-
tomic location, between the tendons of the medial
gastrocnemius and semimembranosus muscles,
and may extend medial, lateral, superficial, or
deep to these muscles |[1]|. Cysts may be simple,
multiloculated, or septated, and contain debris,
hemorrhage, or osseous loose bodies (Fig. 2)
[1,10,12,17,28]. MR imaging of a simple cyst shows
a cystic mass with low signal on T1-weighted
and high signal on T2-weighted spin echo or
STIR (short-TI inversion-recovery) sequences
[1,10,29,30]. Rupture of a cyst typically results in
edema in the surrounding fascial planes and subcu-
taneous fat, with fluid tracking inferiorly along the
medial side of the medial gastrocnemius muscle
plane (Fig. 3) [17,28]. Blood products from intra-
cystic hemorrhage [28], or protein-rich synovial
fluid, may result in increased signal on T1-weighted
images. Enhancement may be seen in the cyst wall
and internal septations following intravenous ga-
dolinium administration (Fig. 4) [17,28]. Because
the cysts are lined by synovium, synovial processes
such as synovial osteochondromatosis or pig-
mented villonodular synovitis may be seen also
[12,17], but this is not common. Complex cysts
may appear heterogeneous and demonstrate foci

Fig. 2. Loose bodies within a popliteal cyst. (A) Anteroposterior radiograph of the knee shows several mineral-
ized loose bodies (between arrows) in the medial knee joint. (B) Axial T2-weighted (4000/18) fast spin echo fat-
saturated and (C) coronal T2-weighted fast spin echo MR images show several hypointense loose bodies (arrows)

within a popliteal cyst.
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of enhancement following gadolinium administra-
tion, thus mimicking neoplasm. Thus, strict adher-
ence to the gastrocnemius - semimembranosus
bursal location with communication with the
knee joint is essential for accurate diagnosis of
a popliteal cyst. An enhancing, solid component
suggests a superimposed synovial process.

Ganglion

A ganglion is a cystic, tumor-like lesion of un-
known origin, which is surrounded by dense

Fig. 3. Popliteal cyst dissec-
tion. (A) Axial T1-weighted
(819/10) spin echo MR image
shows hypointense fluid (ar-
rowheads) along the medial
margin of the medial
gastrocnemius muscle. (B)
Coronal T2-weighted (4000/
68) fast spin echo fat-satu-
rated MR image nicely shows
the extent of the dissected
fluid (arrowheads) originat-
ing from the gastrocnemius-
semimembranosus bursa
and extending caudally al-
most the entire length of
the calf.

connective tissue filled with gelatinous fluid rich
in hyaluronic acid and other mucopolysaccha-
rides [31]. These cysts are classified as myxoid
lesions, with suggested causes including synovial
herniation and tissue degeneration or repeated
trauma |32-34|. The World Health Organization
does not address ganglia because they are not
tumors, and, therefore, no rigid classification
scheme exists. The authors find it useful to place

ganglia into one of the following general
categories: juxta-articular, intra-articular, and
periosteal.

Fig. 4. Popliteal cyst wall enhancement and dissection. (A) Axial proton density (3280/18) fast spin echo fat-sat-
urated MR image shows hyperintense fluid (arrows) along the medial gastrocnemius muscle plane, which has
dissected caudally from a popliteal cyst. Note the septations within the fluid. (B) Axial T1-weighted (450/11)
spin echo fat-saturated, postgadolinium MR image shows a large hypointense cyst (*) juxtaposed between
the medial gastrocnemius muscle and subcutaneous tissues. The cyst shows thin rim enhancement following

contrast administration.



Juxta-articular ganglion

As a whole, juxta-articular ganglia are quite com-
mon, with greater than one half located around
the wrist [28]. Around the knee, ganglia may be lo-
cated in any of the extra-articular soft tissues, and
are associated commonly with the origins of the
medial and lateral gastrocnemius muscles and the
tibiofibular articulation (Fig. 5) [35,36]. Knee le-
sions are often asymptomatic, discovered inciden-
tally on MR imaging. However, patients may
present with pain or symptoms of nerve entrap-
ment, specifically with a lesion arising from the ti-
biofibular articulation. As with synovial cysts,
lesions in this location may compress the common
peroneal nerve, resulting in foot drop and paresthe-
sia over the dorsum of the foot [33,37]. If nerve
compression is longstanding, MR images may also
reveal findings of compressive neuropathy, such as
muscle atrophy, fat infiltration, and increased signal
on fluid-sensitive sequences.

Intra-articular ganglion

Intra-articular ganglia are relatively uncommon le-
sions typically associated with the cruciate liga-
ments, but have also been described in Hoffa’s fat
pad and arising from the posterior joint capsule
[38,39]. The incidence rate on MR imaging is ap-
proximately 1% [38,40], which correlates well
with the incidence rate reported at arthroscopy of
0.8% to 1.1% [41,42]. Ganglia may be located
within or adjacent to the cruciate ligaments [40)].
The ACL is affected more commonly than the PCL,
with most originating from the tibial insertion of
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the ACL [38,41]. Although the exact cause of intra-
articular ganglia is unknown, they are presumed to
be caused by mucinous degeneration of connective
tissue. Mucoid degeneration of the cruciate ligament
and ganglia likely represent different manifestations
along the same pathologic continuum [40]. Another
possible theory suggests an origin from herniation
of synovial tissue through a defect in the joint cap-
sule or tendon sheath, a mechanism similar to that
suggested for wrist ganglia [43].

Intraosseous ganglia are solitary, uni- or multiloc-
ular cystic lesions located in the epiphyses of long
bones [44]. The pathogenesis is unclear and debate
persists as to whether they are distinct from degen-
erative or posttraumatic cysts. Intraosseous abnor-
malities frequently coexist with cruciate ganglia
and mucoid degeneration of the cruciate ligaments
[40]. On MR they are well-defined cystic lesions
that may or may not communicate with the joint
or be associated with a soft-tissue component [44].

Clinical symptoms are varied but nonspecific,
and include knee pain, locking, clicking or popping
sensations, and decreased range of motion
[38,40,42]. Many patients are asymptomatic, with
lesions discovered incidentally on MR or at arthros-
copy |41]. Ganglia anterior to the ACL tend to limit
knee extension, whereas those posterior to the PCL
often limit knee flexion [41].

Periosteal ganglion

Periosteal ganglia are rare lesions, with few de-
scribed in the literature. More than 50% of perios-
teal ganglia occur in men, with most patients in

Fig. 5. Ganglion extending from the tibiofibular articulation. (A) Coronal proton density (3527/25) fast spin echo
fat-saturated MR image shows a hyperintense, multilobulated fluid collection (arrow) extending from the tibio-
fibular articulation in the soft tissues, just medial to the fibula (*). (B) Axial T2-weighted (2100/68) fast spin echo
fat-saturated MR image shows the ganglion to be hyperintense, similar to fluid, and confirms the location in the

tibiofibular articulation (between arrows).
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the fourth or fifth decade. They are found com-
monly in the region of the pes anserinus, with the
remainder located mainly at the ends of long tubu-
lar bones [45,46]. As with pes anserine bursitis, pa-
tients often present with symptoms mimicking
internal derangement of the knee, such as swelling
and pain [46].

Imaging features of ganglia

Ganglia may be unilocular or multilocular, are
round to lobular in configuration, and often con-
tain sharply defined internal septa. They appear as
cystic masses on MR, with low signal intensity on
T1-weighted images and high signal intensity on
fluid-sensitive and T2-weighted images (Fig. 6)
[1,17,29,35,36,38,40]. Long-standing lesions often
have a more complex appearance, especially if com-
plicated by previous hemorrhage or infection.
Rarely, lesions may be isointense to slightly hyper-
intense relative to skeletal muscle on T1-weighted
images secondary to high proteinaceous content
or internal hemorrhage. Following gadolinium
administration, rim enhancement may be seen, in
addition to diffuse enhancement [40].
Juxta-articular ganglia have features similar to sy-
novial cysts, and thus may be indistinguishable on
MR. Making this distinction is of little consequence,
with the important features of both entities being
location and relationship with adjacent structures.
If adjacent to bone, the bone occasionally demon-
strates resorption caused by pressure remodeling
or periosteal new bone formation (Fig. 7) [34].

Fluid-filled pseudopodia may be seen connecting
the ganglia to the adjacent joint.

Anterior cruciate ganglia and mucoid degenera-
tion of the ACL may occur as independent entities
or coexist [40], although typically, neither entity is
associated with ligamentous instability. Bergin
and colleagues [40] proposed criteria for the MR
differentiation of ACL ganglia and mucoid degener-
ation. Criteria for ACL ganglia include fluid signal
in the substance of the ligament disproportionate
to the quantity of joint fluid, which has a mass ef-
fect on intact ligament fibers (Fig. 8). Mucoid de-
generation is defined as an intact ligament that is
seen poorly on T1-weighted or proton density MR
sequences, but seen clearly on T2-weighted se-
quences [40]. Although ACL ganglia typically have
a fusiform appearance and may be interspersed
within the fibers of the ligament, posterior cruciate
ganglia are typically well-defined cystic structures
located along the surface of the ligament (Fig. 9).

Periosteal ganglia typically have a characteristic
imaging appearance. The hallmark of these lesions
is their associated cortical erosions, caused by ex-
trinsic pressure remodeling [45,46]. Various degrees
of cortical scalloping and periosteal new bone for-
mation may also be present, often seen best on ra-
diographs. Spicules of periosteal new bone extend
from the scalloped region, oriented perpendicular
to the underlying cortex, and appear thick and
well-defined [47]. MR shows a juxtacortical mass
that is homogeneous and well-defined, with low
signal intensity on T1-weighted images and high
signal intensity on T2-weighted images [45,46].

Fig. 6. Ganglion. (A) Coronal 3-D double echo steady state (DESS) (22.8/6.22) and (B) sagittal T2-weighted (5160/

95) fast spin echo MR images show a hyperintense cystic mass (*) in the superomedial knee, compatible with
a ganglion. Note the multiple internal septations, which are seen easily on the coronal and sagittal images.
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Fig. 7. Juxta-articular ganglion with intraosseous component. (A) Sagittal proton density (2650/22) fast spin echo
fat-saturated MR image shows a lobulated fluid collection (arrow) arising from the tibiofibular articulation and
extending along the tibial periosteal margin. Note also the intraosseous component (arrowhead) within the
posterolateral tibial plateau. (B) Sagittal T1-weighted (566.7/11) spin echo MR image shows the periosteal
(arrow) and intraosseous (arrowhead) components of the ganglion to be isointense to skeletal muscle, suggest-

ing proteinaceous or mucinous contents.

Peripheral enhancement may be seen following
gadolinium administration [47].

Treatment options for ganglia include excision,
puncture, aspiration, and corticosteroid injection.
If joint communication exists with juxta-articular
or periosteal ganglia, this connection must be
excised as well to prevent recurrence.

Subchondral cyst (geode)

Subchondral lucencies are referred to by many
names in the literature, including subchondral
cysts, synovial cysts, subarticular pseudocysts, ne-
crotic pseudocysts, and geodes [48|. The term sub-
chondral cyst is not accurate technically because
the cyst does not have an epithelial lining and is
not fluid filled uniformly [48|. However, this term
is ubiquitous in the literature, and will therefore
be used in the following discussion.

OA is a process of articular degeneration charac-
terized by asymmetric joint space narrowing
because of chondromalacia, subchondral bone pro-
liferation, marginal osteophytes, and subchondral
lucencies. The pathogenesis of subchondral cyst for-
mation in OA has two prevailing theories. One sug-
gests that elevated intra-articular pressure forces
synovial fluid through compromised articular carti-
lage, with subsequent subchondral cyst formation
[49]. The other postulates that the impaction of ap-
posing bony surfaces causes fracture and vascular
insufficiency in the subchondral bone, with subse-
quent cystic necrosis |[50|. Degenerative cysts are

often multiple, and segmental in distribution,
with surrounding sclerosis and an adjacent abnor-
mal joint. Posttraumatic cysts typically develop
over a period of months, have a sclerotic margin,

i

Fig. 8. ACL ganglion. Sagittal proton density (2500/
26) fast spin echo MR image shows a fusiform gan-
glion (arrows) with hyperintense signal relative to
the PCL, within the intercondylar notch. No intact
ACL fibers were present on adjacent images, consis-
tent with a complete ACL tear.
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and communicate with the joint. MR imaging
shows focal, nonenhancing fluid collections abut-
ting an articular surface, with a variable degree of
associated intra-articular pathology (Figs. 10, 11).

Meniscal cyst

A meniscal cyst is a focal collection of synovial fluid
located within, or adjacent to, the meniscus. Vari-
ous theories have been proposed regarding the
etiology of these cysts, with the most widely

i . | b

Fig. 9. PCL ganglion. (A) Sagittal T1-weighted (616.7/22) SE and (B) sagittal proton density (3250/22) fast spin
echo MR images show a fusiform fluid collection (arrow) posterior to the PCL, which is consistent with a PCL
ganglion. T1 signal intensity is isointense to skeletal muscle, suggesting a proteinaceous or mucinous compo-
nent. Note that there is no associated mucoid degeneration of the PCL.

accepted reason stating that joint fluid accuamulates
within a torn or degenerated meniscus, creating an
intrameniscal cyst, and fluid extravasation through
a meniscal tear into the surrounding soft tissues re-
sults in parameniscal cyst formation [30,51,52]. A
horizontal component to the tear is present in
most cases |17,51]|. Although numerous studies
have reported lateral meniscal cysts to be two to
four times more common than medial meniscal
cysts | 1,52], additional literature has shown nearly
equal cyst frequency between the medial and lateral

Fig. 10. Subchondral cyst (geode) with OA. (A) Coronal proton density (3000/12) fast spin echo and (B) sagittal
proton density (2366.7/25) fast spin echo fat-saturated MR images show a circumscribed cystic focus (arrow) in
the distal femur, abutting the articular surface. The ‘cyst’ is isointense to subcutaneous fat in (4), suggesting pro-
teinaceous or mucinous contents. Note the associated osteoarthritic changes of the medial and lateral compart-

ments, with joint space narrowing and osteophytes.



Fig. 11. Subchondral cyst (geode). Coronal 3-D DESS
(23.87/6.73) MR image shows a multilobulated hyper-
intense cyst (arrow) in the tibial plateau, abutting the
articular surface.

compartments [53], and, also, medial compart-
ment predominance [30,51|. Campbell and col-
leagues [51] reviewed 2572 imaging reports of
knee MR examinations for the prevalence and loca-
tion of meniscal tears and cysts. They found that
medial meniscal tears were twice as common as lat-
eral meniscal tears (66% versus 34%), with a 4%
overall prevalence of meniscal cysts (109 cysts in
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2572 knees). Two thirds of the cysts were located
in the medial compartment, with one third present
in the lateral compartment. Although the overall
number of medial cysts was greater, the incidence
of cysts with respect to the incidence of meniscal
tears was equal between the compartments (7.7%
medially and 7.8% laterally). Tschirch and col-
leagues [30]| conducted a review of MR images in
102 asymptomatic knees and also observed medial
meniscal cyst predominance, with 4 cases having
medial cysts and no cases with lateral cysts.

Most meniscal cysts are associated with tears of
the associated meniscus, with up to 98% of cases
demonstrating a direct communication identifiable
on MR imaging (Fig. 12) [51]. In those cases where
no distinct connection can be identified, one may
see a meniscal tear with no communication to the
cyst, or a degenerative intrasubstance signal within
the meniscus, which does not meet strict MR imag-
ing criteria for a tear [30,51|. The location of menis-
cal cysts is determined by the location of the
meniscal tear and the capsuloligamentous planes
of the knee [17,54]. Most medial cysts are located
posteromedially [54|, adjacent to the posterior
horn [51], but may also be primarily located anteri-
orly, adjacent to the anterior horn, next to the me-
niscal body, or may extend supertficial to the
medial collateral ligament (MCL) [51,54]. Lateral
cysts are more varied, with one study showing
54% adjacent to the anterior horn, 16% adjacent
to the body, and 30% adjacent to the posterior
horn [51]. Anteriorly, the cysts may track deep to

T,

4
Mdw
8

Fig. 12. Meniscal cyst. Consecutive sagittal proton density (3000/25) fast spin echo MR images show a tear in the
posterior horn of the medial meniscus (arrow in A) and a cyst (* in B) extending into the intercondylar notch
through this defect. Note the cyst is hyperintense to skeletal muscle, suggesting proteinaceous or mucinous

contents.
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the iliotibial band, and posteriorly, they may track
deep to the lateral collateral ligament |54 |. Pericru-
ciate meniscal cysts, which arise from the posterior
horn of the medial meniscus tears, simulate PCL
ganglia because of their location posterior to, or
surrounding, this structure. Differentiation may be
important clinically, owing to differences in treat-
ment options. Four MR findings of pericruciate me-
niscal cysts that may aid in the differentiation
include (1) identification of a meniscal tear, (2)
connection between the torn meniscus and the
cyst, (3) location mainly posterior to the PCL and
centered on the ligament, or (4) location surround-
ing the PCL. PCL ganglia tend to be located at the
femoral or tibial insertion of the PCL, rarely sur-
round the ligament, and do not communicate
with a meniscal tear, should one be present [55].

Patients typically present with symptoms includ-
ing swelling, a palpable mass, pain and tenderness,
or limited mobility [ 1,29,55], although asymptom-
atic cysts may be detected as well [30]. Lateral
meniscal cysts present as palpable masses more
commonly than medial meniscal cysts [17,51],
likely because of the relatively scant amount of fatty
soft tissue present in the lateral aspect of the knee
[51]. On MR imaging, a well-circumscribed cystic
mass is seen, which may be unilocular or show
septations and multiple loculations with low signal
intensity on T1-weighted images, and increased
signal intensity on  T2-weighted images
[1,17,29,51,55,56]. Cyst contents may also be isoin-
tense to skeletal muscle on T1-weighted images sec-
ondary to hemorrhage or high proteinaceous
content, or low signal on T2-weighted images be-
cause of hemosiderin deposition or content desic-
cation [17,52,56|. Meniscal cysts may also result
in osseous erosions [57,58|. Therapy typically re-
quires both cyst drainage and repair of the associ-
ated meniscal tear.

)

Bursa

Bursae are normally occurring, synovial-lined struc-
tures that function to reduce friction between mov-
ing structures, such as tendons, ligaments, and
bone. Typically, they are not visible on imaging be-
cause they normally contain only limited fluid. In-
flammation from local and systemic processes
such as overuse, trauma, internal joint derangement,
inflammatory arthropathy, and collagen vascular
diseases, in addition to infection and hemorrhage,
may cause thickening of the synovial lining and fluid
accumulation | 1,17]. In this scenario, the bursae be-
come visible on MR imaging as fluid collections with
low signal on T1-weighted images and high signal
on T2-weighted images. In chronic cases, signal
may be more heterogeneous, and complicated by
hemorrhage and calcification, thus mimicking
a soft-tissue tumor |2,59]. Acute inflammatory bur-
sitis usually responds to rest, ice, and nonsteroidal
anti-inflammatory medications, whereas chronic
bursitis may require aspiration, local anesthetic, or
corticosteroid injections. Infectious bursitis necessi-
tates aspiration and antibiotic therapy [1,17].
Bursae about the knee are numerous and nor-
mally occurring. Discussing them based on ana-
tomic location (anterior, posterior, medial, or
lateral) provides a useful means of classification. An-
terior and posterior bursae are demonstrated best on
sagittal or axial images, whereas medial or lateral
bursae are seen best on coronal or axial images.

Anterior

The suprapatellar bursa is a midline structure that is
located between the quadriceps tendon and the fe-
mur. It normally communicates with joint, unless
the suprapatellar plica, a normal embryonic sep-
tum, fails to involute, thus isolating this compart-
ment (Fig.

13) [1]. Clinically, patients may

Fig. 13. Meniscal cyst. (A) Sagittal T2 (4050/79) fast spin echo and (B) coronal fat-suppressed proton density
(3000/25) MR images depict a horizontal tear (arrowhead) of the medial meniscus with an associated complex

medial meniscal cyst (arrows).



present with an anterior soft-tissue mass caused by
bursal enlargement because of fluid accumulation
from synovitis, hemorrhage, or trauma |[1]. Loose
bodies arising from the joint may be isolated within
this compartment, especially if the septum is
discontinuous.

The prepatellar bursa is located anteriorly be-
tween the patella and subcutaneous tissues. Bursitis
is caused commonly by overuse injury or chronic
trauma, such as occupational or recreational kneel-
ing or crawling (housemaid’s knee, carpet-layer’s
knee), and results in focal pain and swelling. On
MR, a focal fluid collection is seen anterior to the
patella. It may be heterogeneous or poorly defined
on T2-weighted images, from associated inflamma-
tion, hemorrhage, or even infection [1].

The superficial infrapatellar, or pretibial, bursa is
juxtaposed between the tibial tubercle and the over-
lying skin. Although this is an uncommon site of
bursitis, direct trauma or occupational overuse
(clergyman’s knee) may result in focal inflamma-
tion or hemorrhage, causing pain anterior to the
tibial tubercle [1,17].

The deep infrapatellar bursa is located directly
posterior to the distal third of the patellar tendon,
juxtaposed between the tendon and the anterior
tibia. Cadaveric study has shown no connection
with the knee joint, and an average width slightly
greater than the width of the distal patellar tendon
[60]. Normally, a small amount of fluid may be
seen in this bursa on MR imaging [30,61]. Con-
versely, deep infrapatellar bursitis results from ex-
tensor mechanism overuse, particularly in runners
and jumpers, and manifests as anterior knee pain,
mimicking patellar tendonitis [60].

Posterior

The gastrocnemius-semimembranosus bursa, or
popliteal cyst, is discussed in the synovial cyst
section.

Medial

The pes anserine bursa is located along the medial
aspect of the tibia and separates the pes anserinus,
which is formed by the distal tendons of the sarto-
rius, gracilis, and semitendinosus muscles, and the
distal tibial collateral ligament at the tibial insertion
[1,9,17]. The prevalence of pes anserine bursitis on
MR has been shown at 2.5% in symptomatic cases,
whereas the prevalence of fluid in the bursa, with-
out clinical symptoms of bursitis, has been shown
to be as high as 5%, thus allowing investigators to
conclude that not all fluid-containing bursae repre-
sent bursitis [30,62|. Pes anserine bursitis fre-
quently results from overuse injury, often in
runners, causing medial knee pain and swelling.
Pes anserine bursitis commonly mimics a medial
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meniscus tear clinically [62]. On MR, a fluid collec-
tion is identified along the medial joint, adjacent to
the pes anserinus, which does not communicate
with the joint. Meniscal and synovial cysts may
also occur in a similar location, but they do com-
municate with the joint, although this communica-
tion is not always visible [ 1].

The MCL, or tibial collateral ligament, bursa is
a vertically elongated compartment located be-
tween the superficial and deep layers of the MCL,
at the level of the middle knee joint line (Fig. 14).
Cadaveric study has shown separate femoral and
tibial components in most specimens [63]. Fluid
confined to the MCL bursa as an isolated finding
is extremely rare, with most cases associated with ar-
thridities (OA, gout, rheumatoid) and medial intra-
articular pathology |17,63|. Additionally, edema
surrounding the MCL has been associated with
OA and medial intra-articular pathology [64].

The semimembranosus-tibial collateral ligament
bursa, also located along the medial joint line, lies
between the semimembranosus tendon and the
MCIL, at the level of the medial tibial condyle. In-
flammation may result in focal pain along the post-
eromedial knee at the level of the knee joint line.
The MR appearance is that of a fluid collection ori-
ented along the plane of the semimembranosus
tendon, which may drape over or surround the ten-
don [29]. This bursa does not communicate with

Fig. 14. Suprapatellar bursa. Sagittal proton density
(3000/26) fast spin echo fat-saturated MR image
shows a suprapatellar bursa (*), which normally com-
municates with joint unless the suprapatellar plica
(arrow) fails to involute, thus isolating this
compartment.
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Fig. 15. MCL bursa. Coronal proton density (2610/44)
fast spin echo fat-saturated MR image shows hyperin-
tense signal (arrowheads) between the superficial
and deep layers of the MCL, consistent with MCL bur-
sal fluid. Note this patient had experienced recent
medial knee trauma, with resultant medial meniscus
tear and medial femoral condyle bone contusion.

the knee joint or other medial knee bursa, although
multifocal bursitis may coexist. The proximal extent
of the bursa abuts the posterior horn of the medial
meniscus; thus, a meniscal cyst is in the differential
for a fluid collection in this location [65].

Lateral

The iliotibial band bursa is located between the dis-
tal portion of the iliotibial band, just proximal to its
insertion on Gerdy’s tubercle, and the adjacent
tibia. Overuse injury, commonly in runners, is the
leading cause of bursal inflammation, with resul-
tant anterolateral knee pain. MR shows a well-
defined fluid collection near the insertion of the
iliotibial band on the tibia. Clinically, bursitis
may mimic iliotibial tendonitis, with the latter con-
dition showing abnormal MR signal within the
tendon itself [1].

The fibular collateral ligament (FCL)-biceps
femoris bursa is located lateral to the distal FCL,
and extends around the anterior and anteromedial
portions of this ligament. Cadaveric study has
shown a consistent anatomic location, with the su-
perior extent at the level of the crossing of the biceps
femoris superficial to the FCL, and the distal extent
at the insertion of the FCL on the fibular head [66].

Summary

Cystic lesions about the knee are common findings,
representing diverse causes and, therefore, varied
prognosis and therapeutic options. MR aids in the

characterization of lesions by first localizing them,
and then defining their relationship with adjacent
structures and identifying any additional abnormal-
ities. Cystic lesions and their relationships are best
depicted on long TE/TR (fluid-sensitive) MR se-
quences. Careful attention to these details will al-
low one to provide a reasonable MR diagnosis
and thus ensure the most appropriate patient care.

References

[1] Janzen DL, Peterfy CG, Forbes JR, et al. Cystic le-
sions around the knee joint: MR imaging find-
ings. AJR Am J Roentgenol 1994;163:155-61.
Steiner E, Steinbach LS, Schnarkowski P, et al.
Ganglia and cysts around joints. Radiol Clin
North Am 1996;34:395-425.

Lindgren PG, Willen R. Gastrocnemio-semimem-

branosus bursa and its relation to the knee joint.

Anatomy and histology. Acta Radiol 1977;18:

497-512.

Lindgren PG, Willen R. Gastrocnemio-semimem-

branosus bursa and its relation to the knee joint.

II. Post mortem radiography. Acta Radiol 1977;

18:698-704.

Wilson PD, Eyre-Brook AL, Francis JD. A clinical

and anatomic study of the semimembranosus

bursa in relation to popliteal cyst. ] Bone Joint

Surg Am 1938;20:963-84.

Baker WM. On the formation of synovial cysts in

the leg in connection with disease of the knee-

joint. 1877. Clin Orthop Relat Res 1994;299:

2-10.

[7] Wolfe RD, Colloff B. Popliteal cysts. An arthro-
graphic study and review of the literature.
J Bone Joint Surg Am 1972;54:1057-63.

[8] Labropoulos N, Shifrin DA, Paxinos O. New
insights into the development of popliteal cysts.
Br J Surg 2004;91:1313-8.

[9] Lee KR, Cox GG, Neff JR, et al. Cystic masses of
the knee: arthrographic and CT evaluation. AJR
Am ] Roentgenol 1987;148:329-34.

[10] Fang CSJ, McCarthy CL, McNally EG. Intramus-
cular dissection of Baker’s cysts: report on three
cases. Skeletal Radiol 2004;33:367-71.

[11] Torreggiani WC, Al-Ismail K, Munk PL, et al. The
imaging spectrum of Baker's (popliteal) cysts.
Clin Radiol 2002;57:681-91.

[12] Miller TT, Staron RB, Koenigsberg T, et al. MR
imaging of Baker cysts: association with internal
derangement, effusion and degenerative arthrop-
athy. Radiology 1996;201:247-50.

[13] Fielding JR, Franklin PD, Kustan ]. Popliteal
cysts: a reassessment using magnetic resonance
imaging. Skeletal Radiol 1991;20:433-5.

[14] Marti-Bonmati L, Molla E, Dosda R, et al. MR
imaging of Baker cysts — prevalence and relation
to internal derangement of the knee. MAGMA
2000;10:205-10.

2

(3

[4

[5

[6



[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Stone KR, Stoller D, De Carli A, et al. The fre-
quency of Baker's cysts associated with meniscal
tears. Am J Sports Med 1996;24(5):670-1.

De Maeseneer M, Debaere C, Desprechins B,
et al. Popliteal cysts in children: prevalence, ap-
pearance and associated findings at MR imaging.
Pediatr Radiol 1999;29:605-9.

McCarthy CL, McNally EG. The MRI appearance
of cystic lesions around the knee. Skeletal Radiol
2004;33:187-209.

Robertson CM, Robertson RE Strazerri JC. Prox-
imal dissection of a popliteal cyst with sciatic
nerve compression. Orthopedics 2003;26:
1231-2.

Lazarus ML, Ray CE, Maniquis CG. MRI find-
ings on concurrent acute DVT and dissecting
popliteal cyst. Magn Reson Imaging 1994;12:
15-158.

Zhang WW, Lukan JK, Dryjski ML. Nonoperative
management of lower extremity claudication
caused by a Baker’s cyst: case report and review
of the literature. Vascular 2003;4:244-7.

Costa ML, Marshall T, Donell ST, et al. Knee
synovial cyst presenting as iliotibial band friction
syndrome. Knee 2004;11:247-8.

Hersekli MA, Akpinar S, Demirors H, et al. Syno-
vial cysts of the proximal tibiofibular joint caus-
ing peroneal nerve palsy: report of three cases
and review of the literature. Arch Orthop Trauma
Surg 2004;124:711-4.

Nakamae A, Masataka D, Yasumoto M, et al. Sy-
novial cyst formation resulting from nonabsorb-
able meniscal repair devices for meniscal repair.
Arthroscopy 2004;20:16-9.

Ilahi OA, Younas SA, Labbe MR, et al. Prevalence
of ganglion cysts originating from proximal
tibiofibular joint: a magnetic resonance imaging
study. Arthroscopy 2003;19:150-3.

Sansone V, Sosio C, da Gama Malcher M, et al.
Two cases of tibial nerve compression caused
by uncommon popliteal cysts. Arthroscopy
2002;18:1-3.

Fedullo LM, Bonakdarpour A, Moyer RA, et al.
Giant synovial cysts. Skeletal Radiol 1984;12:
901-96.

Rubman MH, Schultz E, Sallis JG. Proximal dis-
section of a popliteal giant synovial cyst: a case
report. Am J Orthop 1997;26:33-6.

Krandorf MJ], Murphey MD (Eds). Synovial
tumors. In: Imaging of soft tissue tumors. 2nd
edition. Lippincott Williams and Wilkins, Phila-
delphia. 2006. p. 381-436.

Beall DP, Ly JQ, Wolff JD, et al. Cystic masses
of the knee: magnetic resonance imaging fea-
tures. Curr Probl Diagn Radiol 2005;34:
143-59.

Tschirch FTC, Schmid MR, Pfirrmann CWA, et al.
Prevalence and size of meniscal cysts, ganglionic
cysts, synovial cysts of the popliteal space, fluid-
filled bursae, and other fluid collections in
asymptomatic knees on MR imaging. AJR Am
] Roentgenol 2003;180:1431-6.

MR Imaging of Cysts, Ganglia, and Bursae of Knee 981
I

[31] Tom BM, Rao VM, Farole A. Bilateral temporo-
mandibular joint ganglion cysts: CT and MR
characteristics. AINR Am J Neuroradiol 1990;11:
746-8.

[32] Conrad EU, Enneking WE Common soft tissue
tumors. Clin Symp 1990;42:21.

[33] Kili S, Perkins RDP. Common peroneal nerve
ganglion following trauma. Injury 2004;35:
938-9.

[34] Weiss SW, Goldblum JR. Benign tumors and
tumor-like lesions of synovial tissue. In:
Strauss M, editor. Enzinger and Weiss’s soft tissue
tumors. 4th edition. St. Louis (MO): Mosby;
2001. p. 1037-62.

[35] James SL, Connell DA, Bell J, et al. Ganglion
cysts at the gastrocnemius origin: a series of ten
cases. Skeletal Radiol 2007;36:139-43.

[36] Bianchi S, Abdelwahab IF, Kenan S, et al. Intra-
muscular ganglia arising from the superior tibio-
fibular joint: CT and MR evaluation. Skeletal
Radiol 1995;24:253-6.

[37] Iverson DJ. MRI detection of cysts of the knee
causing common peroneal neuropathy. Neurol-
ogy 2005;65:1829-31.

[38] Bui-Mansfield LT, Youngberg RA. Intraarticular
ganglia of the knee: prevalence, presentation, eti-
ology, and management. AJR Am ] Roentgenol
1997;168:123-7.

[39] Tachibana Y, Ninomiya T, Goto T, et al. Intra-
articular ganglia arising from the posterior
joint capsule of the knee. Arthroscopy 2004;
20:54-9.

[40] Bergin D, Morrison WB, Carrino JA, et al. Ante-
rior cruciate ligament ganglia and mucoid de-
generation: coexistence and clinical correlation.
AJR Am ] Roentgenol 2004;182:1283-7.

[41] Krudwig WK, Schulte KK, Heinemann C. Intra-
articular ganglion cysts of the knee joint: a report
of 85 cases and review of the literature. Knee Surg
Sports Traumatol Arthrosc 2004;12:123-9.

[42] Parish EN, Dixon P, Cross MJ. Ganglion cysts of
the anterior cruciate ligament: a series of 15
cases. Arthroscopy 2005;21:445-7.

[43] Angelides AC, Wallace PE. The dorsal ganglion of
the wrist: its pathogenesis, gross microscopic
anatomy and surgical treatment. ] Hand Surg
Am 1976;1:228-35.

[44] Bancroft LW, Peterson JJ, Kransdorf MJ. Cysts,
geodes and erosions. Radiol Clin North Am
2004;42:73-87.

[45] Okada K, Unoki E, Kubota H, et al. Periosteal
ganglion: a report of three new cases including
MRI findings and a review of the literature. Skel-
etal Radiol 1996;25:153-7.

[46] Abdelwahab IF, Kenan S, Hermann G, et al. Peri-
osteal ganglia: CT and MR imaging features.
Radiology 1993;188:245-8.

[47] De Maeseneer M, De Boeck H, Shahabpour M,
et al. Subperiosteal ganglion cyst of the tibia. A
communication with the knee demonstrated by
delayed arthrography. J Bone Joint Surg Br
1999;81:643-6.



982 Beaman & Peterson

[48]

[49]

[50]

[51]

(52]

[53]

[54]

[55]

[56]

Resnick D (Ed). Degenerative disease of extraspi-
nal locations. In: Bone and joint disorders. 4th
edition. WB Saunders, Philadelphia. 2002.
1271-381.

Freud E. The pathological significance of intra-
articular pressure. Edinburgh Med ] 1940;47:
192.

Rhaney K, Lamb DW. The cysts of osteoarthritis
of the hip: a radiologic and pathologic study.
J Bone Joint Surg Br 1955;37:663.

Campbell SE, Sanders TG, Morrison WB. MR im-
aging of meniscal cysts: incidence, location, and
clinical significance. AJR Am ] Roentgenol 2001;
177:409-13.

Tyson LL, Daughters TC Jr, Ryu RKN, et al. MRI
appearance of meniscal cysts. Skeletal Radiol
1995;24:421-4.

Tasker AD, Ostlere SJ. Relative incidence and
morphology of lateral and medial meniscal cysts
detected by magnetic resonance imaging. Clin
Radiol 1995;50:778-81.

De Maeseneer M, Shahabpour M, vanderdood K,
et al. MR imaging of meniscal cysts: evaluation
of location and extension using a three-layer
approach. Eur J Radiol 2001;39:117-24.
Lektrakul N, Skaf A, Yeh L, et al. Pericruciate
meniscal cysts arising from tears of the poste-
rior horn of the medial meniscus: MR imaging
features that simulate posterior cruciate gan-
glion cysts. AJR Am ] Roentgenol 1999;172:
1575-9.

Berquist TH (Ed). Knee. In: MRI of the
musculoskeletal system. 5th edition. Lippincott
Williams and Wilkins, Philadelphia. 2006. p.
303-429.

[57]

[58]

[59]

[60]

Blair TR, Schweitzer M, Resnick D. Meniscal cysts
causing bone erosion: retrospective analysis of
seven cases. Clin Imaging 1999;23:134-8.
Juhng SK, Lenchik L, Won JJ. Tibial plateau ero-
sions associated with lateral meniscal cysts. Skel-
etal Radiol 1998;27:288-90.

Stahnke M, Mangham DC, Davies AM. Calcific
hemorrhagic bursitis anterior to the knee mim-
icking a soft tissue sarcoma: report of two cases.
Skeletal Radiol 2004;33:363-6.

LaPrade RE The anatomy of the deep infrapatel-
lar bursa of the knee. Am J Sports Med 1998;26:
129-32.

[61] Aydingoz U, Oguz B, Aydingoz O, et al. The deep

[62]

[63]

[64]

[65]

[66]

infrapatellar bursa. ] Comput Assist Tomogr
2004;28:557-61.

Rennie WJ, Saifuddin A. Pes anserine bursitis:
incidence in symptomatic knees and clinical pre-
sentation. Skeletal Radiol 2005;34:395-8.

De Maeseneer M, Shahabpour M, Van Roy E
et al. MR imaging of the medial collateral liga-
ment bursa: findings in patients and anatomic
data derived from cadavers. AJR Am ] Roentgenol
2001;177:911-7.

Blankenbaker DG, De Smet AA, Fine JP. Is intra-
articular pathology associated with MCL edema
on MR imaging of the non-traumatic knee? Skel-
etal Radiol 2005;34:462-7.

Rothstein CP, Laorr A, Helmes CA, et al. Semi-
membranosus-tibial collateral ligament bursa:
MR imaging. AJR Am ] Roentgenol 1996;166:
875-7.

LaPrade RE Hamilton CD. The fibular collateral
ligament-biceps femoris bursa. An anatomic
study. Am ] Sports Med 1997;25:439-43.



	MR Imaging of Cysts, Ganglia, and Bursae About the Knee
	Synovial cyst
	Popliteal (Baker) cyst
	Other synovial cysts
	Imaging features of synovial cysts

	Ganglion
	Juxta-articular ganglion
	Intra-articular ganglion
	Periosteal ganglion
	Imaging features of ganglia

	Subchondral cyst (geode)
	Meniscal cyst
	Bursa
	Anterior
	Posterior
	Medial
	Lateral

	Summary
	References


