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Skeletal 
Radiology 

Case report 707 
David H. Dungan, M.D., Leanne L. Seeger, M.D., and Edward G. Grant, M.D. 

UCLA School of Medicine, Department of Radiological Sciences, Los Angeles, California, USA 

Imaging studies 

Fig. 1. Coronal ultrasound scan just below the knee shows a rela- 
tively homogeneous mass with scattered areas of acoustic shadow- 
ing 

Fig. 2A, B. Magnetic resonance (MR) imaging of the area of the 
proximal portion of the calf shows (A) Tl-weighted axial scan 
(SE 500/22) and (B) T2-weighted axial scan (SE 2000/85). Central 
portion of the mass shows signal characteristics indicating blood 
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Clinical information 

This patient is a 50-year-old woman 
with a history of juvenile onset rheu- 
matoid arthritis since the age of 15 
years. Severe disease in both knees 
led to bilateral total knee arthroplas- 
ties more than 10 years previously. 
One year prior to presentation, she 
noted a mass in her right calf. The 
mass was increasing in size and 

Address reprint requests to: L.L. Seeger, 
UCLA School of Medicine, Department of 
Radiological Sciences, 200 Medical Plaza, 
Suite 165-59, Los Angeles, CA 90024-6952, 
USA 

caused pain on ambulation with 
numbness of the right foot. 

Physical examination revealed a 
10 x 8 cm mass in the mid-calf. The 
mass was firm and tender, with no 
erythema or edema. 

Roentgenograms of the right leg 
showed the total knee prosthesis in 
good position. A 2-mm radiolucency 
at the bone-cement interface of the 
tibial component was present. No 
soft-tissue calcifications were evi- 
dent. Ultrasound examination dem- 
onstrated a relatively homogeneous, 
echogenic mass with scattered areas 
of acoustic shadowing, typical of cal- 
cifications (Fig. 1). Color doppler 

imaging results suggested that the 
mass was avascular and displacing 
surrounding vessels. Magnetic reso- 
nance imaging (MRI) showed a large 
mass associated with the posterior 
aspect of the proximal portion of the 
calf (Fig. 2). The periphery of the le- 
sion showed low signal intensity on 
Tl-weighted images and high signal 
intensity on T2-weighted images. 
Centrally, the mass was of mixed low 
and intermediate signal intensity 
with Tl-weighting and retained low 
signal intensity on T2-weighted im- 
ages. 

A surgical procedure was per- 
formed. 
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Diagnosis: Hemorrhagic Baker's cyst 
of the right calf 

The differential diagnosis initially in- 
cluded Baker's cyst, popliteal artery 
aneurysm, soft-tissue sarcoma, deep 
venous thrombosis, and tear of the 
calf muscle. 

The real-time ultrasound findings 
were initially interpreted as a solid 
mass, most suspicious for neoplasm. 
Color doppler scan showed the mass 
to be completely avascular, lessening 
the possibility of a tumor. The popli- 
teal artery and vein were displaced 
by the mass, but they were normal. 

The MR results suggested that 
the lesion was cystic with a large cen- 
tral clot. Differential diagnosis there- 
fore became Baker's cyst versus clot- 
ted popliteal artery aneurysm. Be- 
cause the patient had a history of io- 
dinated contrast allergy, an air con- 
trast arthrogram was performed. Ar- 
thrography clearly demonstrated 
communication between the joint 
and the mass, identifying the mass 
as a Baker's cyst (Fig. 3). 

The mass was removed without 
complication. Pathological examina- 
tion revealed a 2-mm thick, fibrous 
wall containing serous fluid with fi- 
brin clots floating within it. 

Special study 

Fig. 3. Air arthrogram. Air freely communi- 
cates with the large cyst 

Discussion 

Baker's (popliteal) cyst is a relatively 
common complication of chronic ar- 
thritis of the knee. In 1840, Adams 
described a cystic tumor in the me- 
dial popliteal region in patients with 
chronic rheumatoid arthritis [1]. 
W.M. Baker's classic article in 1877 
described eight patients with popli- 
teal cysts [2]. Baker suggested that 
the cyst represented distension of the 
semimembranosus bursa and that the 
fluid accumulated as a result of 
chronic arthritis. Apart from im- 
proved diagnostic techniques, there 
has been little to add since Baker's 
description. Even in cases of large 
cysts, hemorrhage into the cyst is un- 
usual and to our knowledge has not 
been previously reported. While the 
diagnosis of uncomplicated cyst is 
generally straightforward, cyst with 
hemorrhage, as in this case, may be 
difficult to differentiate from aneu- 
rysm or sarcoma. 

Anatomically, the popliteal cyst 
represents a distended gastrocnemio- 
semimembranosus bursa. In up to 
50% of adults, the bursa connects to 
the joint space in the region of the 
insertion of the medial head of the 
gastrocnemius muscle. Chronic effu- 
sion in the knee joint becomes de- 
compressed by flowing into the bur- 
sa. The fluid is trapped by a valve- 
like mechanism, causing varying 
degrees of distension [12]. Some 
authors have suggested that cyst for- 
mation may play a protective role 
by allowing the joint to decompress 
[3]. 

Because chronic effusion results in 
popliteal cysts, a number of disorders 
of the knee can lead to the formation 
of cysts. The most common causes 
are rheumatoid arthritis and os- 
teoarthritis [4, 13]. Very large cysts, 
which may dissect into the calf mus- 
cles, are most commonly secondary 
to rheumatoid arthritis. Some au- 
thors refer to these as giant rheuma- 
toid or calf cysts [l 1]. 

Clinically, popliteal cysts have 
varying presentations. An enlarging 
cyst may exert pressure on surround- 
ing neurovascular structures, causing 
pain, paresthesias, and edema. Large 
cysts are prone to dissection and/or 
rupture [9]. This can result in sudden 
or insidious onset of pain in the calf 

and swelling, the "pseudothrom- 
bophlebitis" syndrome [5, 6]. 

Radiographic evaluation of swell- 
ing of the calf should begin with 
roentgenograms to search for soft- 
tissue calcification, followed by ul- 
trasound to evaluate the venous sys- 
tem and joint space and to determine 
the cystic versus solid character of 
the swelling [10]. If MRI is done, un- 
complicated cysts will show a mass 
with homogeneous low signal inten- 
sity on Tl-weighted scans, changing 
to high signal intensity on T2- 
weighted scans. Arthrography is the 
definitive method to delineate com- 
munication between the joint and a 
cyst. Arthrography can also deter- 
mine the size, configuration, and 
possible rupture of a cyst [14]. 

Differential diagnosis of an un- 
complicated popliteal cyst is limited 
to a few entities, and the diagnosis 
is usually readily evident with a vari- 
ety of imaging techniques. Diagnosis 
of the complicated cyst may, how- 
ever, be difficult. 

Clinically, differentiation be- 
tween cyst and deep venous thrombo- 
sis may pose problems. Ultrasound 
is the imaging modality of choice to 
differentiate venous occlusion from 
an uncomplicated cystic collection of 
fluid. 

PopIiteal artery aneurysm is an- 
other entity which should be easily 
distinguished from uncomplicated 
popliteal cyst. Ultrasound is especial- 
ly useful in demonstrating communi- 
cation between an aneurysm and the 
popliteal artery. Color doppler ultra- 
sound study however, should also de- 
finitively diagnose this entity. In our 
patient, the MRI appearance was 
highly suggestive of aneurysm with 
central clot. The definitive examina- 
tion proved to be the arthrogram, 
which demonstrated communication 
between the cyst and the joint. 

Popliteal cysts have been mistak- 
en for soft-tissue tumors of the calf 
on several occasions [7, 8]. In our 
case, the sonographic appearance 
(that of a solid mass) was particularly 
misleading. A major facet of this re- 
port, in fact, is the demonstration 
that hemorrhage into a Baker's cyst, 
like hemorrhage elsewhere in the 
body, is initially echogenic and there- 
fore solid in appearance. The ex- 
tremely well-defined borders and 
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avascular  nature  with color  doppler  
imaging should lead the diagnosis 
away f rom neoplasm. 

Traumatic tear of  the gastrocne- 
mius muscle can be easily differen- 
tiated f rom a popliteal  cyst by histo- 
ry. The sonographic  appearance  o f  
a dissecting h e m a t o m a  caused by the 
muscle tear may,  however,  be diffi- 
cult to differentiate f rom a rup tured  
cyst. As in our  case, a r t h rog raphy  
may  establish the diagnosis. 

In  summary,  a 50-year-old wo- 
man  with juvenile rheumato id  arthri- 
tis presented with painful  swelling o f  
the r ight calf. Roen tgenograms ,  son- 
ograms,  magnet ic  resonance images, 
and a r th rograms  were obtained.  A 
diagnosis o f  hemorrhag ic  Baker 's  
cyst was made,  and surgical excision 
was performed.  The etiology, clinical 
features, and radiological  evaluat ion 
o f  simple and complicated Baker 's  
cysts are discussed and the differen- 
tial diagnosis considered. 
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