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Abstract. lntra-articular gangl ion cysts arising f rom the 
cruciate l igaments are unusual lesions, there being only 
nine previously reported cases. We report 16 cases and 
describe their M R  appearance. Nine ganglia originated 
f rom the posterior cruciate l igament,  most  often appear- 
ing as well-defined mult i locular  lesions. The seven gan- 
glia arising f rom the anterior cruciate l igament most  of- 
ten appeared as fusiform cystic lesions extending along 
and interspersed within the fibers o f  the ligament. Al-  
though uncommon,  intra-articular gangl ion cysts arising 
f rom the knee appear to have a distinctive MR appear- 
ance which should allow their correct  diagnosis. 
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Periarticular cystic lesions c o m m o n l y  are seen about the 
knee. The majori ty o f  these cysts are popliteal cysts, oth- 
er frequent lesions being meniscal  cysts and gangl ion 
cysts [1]. Intra-articular ganglion cysts which arise f rom 
the cruciate l igaments are uncommon,  there being only 
nine previously reported cases [2-10].  

Al though magnet ic  resonance (MR) imaging has 
been shown to be an effective method for the evaluation 
o f  cystic lesions o f  the knee, only two previous reports 
o f  the M R  appearance o f  intra-articular ganglion cysts o f  
the knee have been published [5, 8]. We present 16 such 
lesions and describe their M R  appearance. 

Materials and methods 

Sixteen patients with the diagnosis of intra-articular ganglion 
cysts arising from the cruciate ligaments were collected from a re- 
view of MR studies at five different institutions. One of the pa- 
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There were seven male and nine female patients with an average 
age of 36 years and an age range of 21-49 years. 

All MR examinations were performed at 110 or 1.5 T using a 
dedicated knee coil. The examinations consisted of a combination 
of Tl-weighted (TR = 600-1000, TE = 20) spin echo, multiecho 
T2-weighted (TR = 2000-2500, TE = 16-25, 60-90) spin echo, 
hybrid-RARE (TR = 4000-8000, TE = 85-105), gradient echo 
(TR = 350, TE = 20, flip angle = 30o), and STIR (TR = 2500, TE 
= 20, TI = 160) sequences performed in the sagittal, coronal, and 
planes. The field of view varied between 12 and 20 cm, slice 
thickness ranged from 3 to 5 ram, and the interslice gap was 0 to 2 
ram. The number of acquisitions was one or two. The imaging 
matrix ranged from 256 x 192 to 512 x 256. All MR studies were 
evaluated for the presence of associated pathology such as men- 
iscaltears, ligamentous disruptions, and joint effusions. 

Arthroscopic data were available in four cases of anterior 
cruciate ligament (ACL) ganglia and in four cases of posterior 
crucia[e ligament (PCL) ganglia. In the other eight cases, although 
no histologir data were available, the diagnosis of a cruciate gan- 
glion cyst was made on the basis of the distinctive and near-identi- 
cal MR appearance to the surgically proved cases. In addition, the 
site of origin of these eight ganglia was determined by comparing 
their appearance to that of the surgically proven .cases, as well as 
their proximity to eithe r the PCL or the ACL. 

Unifortunately, because of the retrospective nature of this 
study, a detailed review of the clinical symptoms leading to the 
MR examination was not available. However, as for as clinical 
symptoms are known, pain was the most frequent symptom. 

Results 

Of  the 16 intra-articular gangl ion cysts, nine arose f rom 
the PCL and seven arose f rom the ACL. On T I :  and pro- 
ton-densi ty-weighted images,  the cysts varied from 
slightly hypointense to slightly hyperintense in relation 
to the signal intensity o f  skeletal muscle. On T2-weight-  
ed images, 15 of  the 16 were homogeneous ly  hyperin- 
tense to skeletal muscle. The remaining ganglion, which 
arose f rom the ACL, was heterogeneous in signal inten- 
sity on the T2-weighted images,  and on his tology dem- 
onstrated hemorrhagic  debris within the cyst. 

All nine cysts that originated f rom the PCL were well  
demarcated, and eight o f  the nine appeared multi locular 
(Figs. 1, 2). Seven of  the nine cysts were located dorsal 
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Fig. 1 A, B. Ganglion cyst arising from the posterior cruciate ligament (PCL). A Sagittal 
T1-weighted spin echo (TR/TE = 600/20) and B gradient echo (TR/TE/FA = 350/20/30 o) 
images demonstrating well-defined multiseptated cyst (arrows) located adjacent and 
dorsal to the PCL 

Fig. 2. Ganglion cyst arising from the PCL demonstrated on a T2-weighted (TR/TE = 
2000/80) spin echo image. There is a well-demarcated multiseptated cyst with 
components both ventral and dorsal to the PCL 

to the PCL, while two cysts had components both ven- 
tral and dorsal to the ligament. One of the cysts extended 
intraosseously, and one of the cysts extended through the 
medial joint capsule, presenting as a palpable mass (Fig. 
3). 

Six of the seven ganglion cysts that originated from 
the ACL were fusiform in shape, extending along the 
course of and interspersed within the fibers of the ACL 
(Fig. 4). One cyst was multilocular, located dorsal to the 
tibial attachment site of the ACL. None of the ACL gan- 
glia extended intraosseously. 

Associated findings on the MR scans included four 
torn medial menisci, one torn lateral meniscus, one torn 
ACL, and two popliteal cysts. Only one patient had an 
associated joint effusion. 

Discussion 

Ganglia are cystic, tumor-like lesions that most often are 
found near or attached to tendon sheaths and joint cap- 
sules. They also occasionally may occur within tendons 
and muscles [11]. The cysts are filled with a clear muci- 
nous fluid. They may have a continuous or discontinu- 
ous lining of  cells that are not true synovial cells. The 
histogenesis and pathogenesis of ganglia are uncertain, 
and multiple theories including herniation of the 
synovium into surrounding tissue, displacement of syno- 
vial tissue during embryogenesis, post-traumatic degen- 
eration of connective tissue, and origination from prolif- 
erating pluripotential mesenchymal cells have all been 
postulated [12]. 

Although the most common location for ganglia is 
about the wrist, ganglia about the knee also are well 
known [13]. Intra-articular ganglia arising from the 
cruciate ligaments, however, are uncommon lesions. Be- 
cause of the retrospective nature of our review, details of 

clinical symptomatology were not available for our pa- 
tients. However, in the previously reported cases, symp- 
toms associated with cruciate ganglia included pain and 
limitation of movement. 

The appearance of the cruciate ganglia on MR was 
distinctive, but was different depending whether the site 
of origin was the PCL or ACL. Ganglia associated with 
the PCL most often appeared as well-defined multilocu- 
lar cysts along the surface of the ligament, while those 
associated with the ACL most often had a fusiform ap- 
pearance extending along the course of and interspersed 
within the fibers of the ligament. The reason for this dif- 
ference is uncertain. 

All the ganglia except one had the typical MR ap- 
pearance of soft tissue ganglion cysts [14], exhibiting 
homogeneously hyperintense signal in relation to skele- 
tal muscle on T2-weighted images. On Tl-weighted im- 
ages, the cysts were relatively isointense to skeletal mus- 
cle, and this is believed to be secondary to the high pro- 
tein concentration within the cyst fluid which results in a 
relative shortening of  T1 [13]. The one ganglion cyst 
that did not have these signal characteristics demonstrat- 
ed heterogeneity on T2-weighted images and at arthros- 
copy was found to contain hemorrhagic debris. 

A recent article on the prevalence and significance of 
intraosseous cyst-like changes at the cruciate ligament 
attachments in the knee reported one cruciate ligament 
ganglion cyst that demonstrated intraosseous extension 
[8]. Our series also included one PCL ganglion cyst that 
extended intraosseously. Although the significance of 
this finding is uncertain, it is tempting to postulate that it 
may relate to the size and age of the cruciate ligament 
ganglion. 

The differential diagnosis for cruciate ganglia is lim- 
ited. Joint fluid trapped adjacent to the cruciate liga- 
ments usually can be eliminated because of the well-de- 
fined multilocular nature of the PCL ganglia and the fu- 
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Fig. 3 A-C. Extracapsular extension of ganglion cyst originating from the PCL. T 1- 
weighted (TR/TE = 600/20) A transaxial, B coronal, and C sagittal images. There is a 
septated mass (arrows) arising from the PCL and extending through the medial joint 
capsule to an extra-articular location (open arrow: defect in medial joint capsule) 

Fig. 4 A-D. Two examples of ganglion cysts arising from the anterior cruciate ligament 
(ACL). A, B Proton density (TR/TE = 2200/20) and T2-weighted (TR/TE = 2200/90) 
coronal images. C, D T1-weighted (TR/TE) and hybrid-RARE (TR/TE = 8000/85) 
sagittal images in another patient. Note the fusiform mass extending along the course of 
and interspersed within the fibers of the ACL 

siform shape o f  the A C L  ganglia. Furthermore,  the vast 
majori ty (15 o f  16) o f  cysts in our study were not associ- 
ated with large joint  effusions. 

There are two weaknesses in this study. First, only 8 
o f  the 16 cases had arthroscopic proof.  The near-identi- 
cal appearance o f  the remaining eight cases to the prov- 
en cases, however, was felt to just i fy their inclusion in 
this review. Secondly,  there was a lack o f  detailed clini- 
cal information on the patients because o f  the retrospec- 
tive and multi-institutional nature of  this review. 

Al though not a c o m m o n  lesion, intra-articular gangli- 
on arising f rom a cruciate l igament should be considered 

in the presence o f  a cystic, toculated mass associated 
with a cruciate ligament. The M R  appearance of  such 
ganglia is distinctive and should allow the correct diag- 
nosis to be made. 
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