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Abstract

Background: A case series for ganglion cyst of the cruciate ligament with MRI findings, clinical presentation, and
management options along with review of literature is presented.

Methods: Of 8663 consecutive patients referred for knee MR imaging, 31 were diagnosed with ganglion cysts of
the cruciate ligaments, including 21 men and 10 women of ages 12 to 73 years (mean: 37). A review of charts
revealed that knee pain was the chief complaint in all cases. Arthroscopic debridement of ganglion cyst was
performed in 11 patients.

Results: MRI proved to be a valuable tool in diagnosing and deciding management of these cases. All 11 patients
who underwent arthroscopic treatment were symptom-free on a minimum follow-of one year.

Conclusion: Cyst formation associated with cruciate ligament of the knee is an infrequent cause of knee pain. MR
imaging was important in confirming the cyst lesions and provided useful information prior to arthroscopy.
Arthroscopic debridement of ganglion cyst produced excellent outcome without recurrence. This study describes
the pertinent MRI and intraoperative findings of ganglion cyst.

Keywords: Ganglion cyst, Cruciate ligament, MR imaging, Arthroscopic management
Background
Ganglion is a cystic swelling that usually arises close to
the tendons or joints. Most often it is encountered over
the dorsum of the hand, but it can occur in any part of
the body. Ganglion cyst of the cruciate ligament is a rare
condition that is seen infrequently in clinical setting,
first described in 1924 by Caan in a cadaveric specimen
[1]. Most of ligament cysts (75.4%) in the knee joint are
known to be located in the anterior cruciate ligament
[1]. The exact pathogenesis of the condition is still un-
known, although several theories of cyst development
have been proposed, such as mucinous degeneration of
connective tissue, synovial herniation, congenitally dis-
placed synovial tissue, and trauma leading to degener-
ation and cyst formation[1-4]. The majority of the
patients present with knee pain, although other mechan-
ical symptoms, like locking, snapping, and giving away,
are present occasionally. Given the fact that knee pain
can be caused by a variety of conditions, diagnosis of
* Correspondence: dong@szgk.net
The Orthopaedic Department of the Second Affiliated Hospital of Soochow
University, No. 1055 of San Xiang Road, Suzhou 215004, China

© 2012 Mao et al.; licensee BioMed Central Lt
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
ganglion cyst can rarely be made on clinical grounds
alone, and frequently it is the MRI findings that lead to
the diagnosis. The existing literature on this condition is
composed of isolated case reports or small case series.
Our study is comparatively a large study of 31 patients,
by which we describe various findings on MRI and clin-
ical presentation and discuss the appropriate arthro-
scopic management and outcomes.
Methods
The Ethics Committee at our hospital approved the re-
search project. We reviewed the medical records of 8663
consecutive patients referred for knee MR imaging be-
tween October 2002 and January 2010. Using the key
words of cruciate ligament and cyst, we found 31
patients with ganglion cysts of the cruciate ligaments in
the mini-PACS system (Beijing Silver Medical Informa-
tion Technical Co. Ltd.). All authors in image station
verified the MR images. There were 21 men and 10
women, ranging in age from 12 to 73 years (mean: 37).
Knee pain, especially with extreme flexion or extension,
similar to the symptoms of meniscus tears, was the main
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iginal work is properly cited.
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Figure 2 The cyst encompassing the ACL spread between the
ACL and PCL on T2-weighted images.
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complaint. The physical findings were not pathogno-
monic in any of the patients, and MRI scan was per-
formed in all the cases. All patients had been scanned
on a 0.2-T MR unit (Artoscan, Esaote) with a dedicated
knee coil. The imaging protocol included spin-echo T1-
weighted (TR/TE 560/24 ms), T2-weighted (2060/80 ms)
in the coronal, sagittal, and axial planes. The section
thickness was 4.5 mm with a gap of 0.4 mm.
Arthroscopic debridement of ganglion cyst was per-

formed in 11 patients, including eight men and three
women with a mean age of 35.3 years (range: 23 to 51).
The postoperative protocol varied according to the other
possible findings and procedures performed in addition
to the cyst removal. The patients were followed post-
operatively one year. The other patients refused the sur-
gical intervention despite appropriate counseling and
were, thus, managed conservatively.

Results
All patients had the symptoms of knee pain with ex-
treme flexion or extension. No patient had a clear his-
tory of injury. Arthroscopic resection was suggested for
all the MRI-confirmed cases. Eleven of the diagnosed
cases underwent surgical intervention in the form of
arthroscopic debridement.
MR imaging: All cysts were isointense to fluid, depict-

ing low signal intensity on T1-weighted images and high
signal intensity on T2-weighted images. Twenty-eight
cysts were found in the anterior cruciate ligaments
(ACL) and three in the posterior cruciate ligaments
(PCL). Most of the cysts were ellipse- or round-shaped
with a clear boundary. A few of the cysts appeared lobu-
lated or contained internal septa. The cysts of the ACL
were firmly adhered to the ligament. When the cyst was
large enough, the ligament was seen to be pushed to the
lateral side, resulting in a twist-shaped ACL as seen on
arthroscopy or interpreted on MRI (Figure 1). The cyst
wall margin extended from the ACL to the PCL in four
Figure 1 Cyst of the ACL on T2-weighted image. (A) The ACL was twist
the ACL in the coronal plane.
cases, suggesting that the origin of the cyst could be the
space between the ACL and PCL (Figure 2). The cysts of
PCL were mainly below the ligament (Figure 3). Degen-
erative changes in knee joint were observed in six cases.
Arthroscopic resection: Arthroscopic treatment was

performed in 11 patients. The location of the cysts cor-
related to MR findings in that the shape of cysts was
mainly round or elliptical. Lobulated structures and in-
ternal septa were distinguishable in some cysts (Figure 4).
During arthroscopy, all cysts were excised using a
motorized shaver. Viscous fluid with a slightly yellow
color exuded when the cysts were being excised. Tissues
of synovial membrane, collagen, and fascia were discov-
ered in eight cysts upon histological examination after
operation.
Follow-up: One patient suffered from acute hematoma

in the knee joint after the operation and recovered after
ed, due to presence of the cyst in the sagittal plane. (B) The cysts of



Figure 3 Cyst of the PCL in the sagittal plane on T2-weighted
images.
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an additional surgery of knee arthrotomy and drainage.
All eleven patients who had arthroscopic treatment were
symptom-free at follow-up after one year.

Discussion
In this study, we found that MR imagines are valuable
for the detection of these uncommon cysts, and arthro-
scopic management is effective. Thirty one cysts were
found by MR examinations, giving an incidence of
Figure 4 An ellipse-shaped cyst as seen on arthroscopy.
0.36%. The incidence of patients undergoing surgical
intervention for management of this condition was
0.88% with arthroscopic resection of the cysts being per-
formed in 11 patients of 1253 cases that were screened
and formed the part of this study. In a similar large
series on ganglion cysts reported so far, Sarimo et al.
found nine of 2400 knees demonstrated a cyst associated
with a cruciate ligament upon arthroscopic examinations
[5]. Fifteen cases of ganglion cysts (1.10% of all 1364
arthroscopies) relating to the ACL were reported by Par-
ish in another study [6].
The youngest patient in the medical literature was a

child of two years old[7]. Jawish et al., in another study,
also reported a case of a seven year old boy[8]. The
cause of cruciate ganglion cysts remains unclear and the
literature presents diverging views as to its origin and in-
ception. In this study, no antecedent knee trauma was
found in any of the 31 patients. However, tissues of syn-
ovial membrane, collagen, and fascia were discovered by
histological examination. Therefore, it could be hypothe-
sized that some repeated minor knee trauma contributed
to the development of the cyst. The fact that the cysts
occurred predominantly in males (male : female ratio,
21:10) also supports this conclusion as females are trad-
itionally considered to be less likely to suffer trauma and
sporting injuries, a fact also supported by meta-analyses
on the subject[9]. The position of cysts mainly behind
the ACL suggested the possible cause could be a result
of mechanical force and microtrauma associated with re-
petitive knee motion.
In this study, the clinical manifestations of ganglion

cysts of the cruciate ligaments are varied and often non-
specific. Literature review indicated that intra-articular
ganglions of the knee could be both symptomatic and
asymptomatic[1,4-6,10-13]. Most patients in the study
presented with pain and described it mainly around joint
line, accompanied with some restriction in flexion or ex-
tension because of the worsening pain. The incidence,
severity, and duration of pain seem to vary depending
on size and location of the cyst. Cysts located mainly an-
terior to cruciate ligaments tended to limit extension of
the knee, whereas those located predominately posterior
to the cruciate ligaments tended to limit flexion. It could
be speculated that the changes in the length and torsion
of the cruciate ligaments, due to knee motion, might re-
sult in traction or compression on the cysts that may
stimulate the nerve endings on adjacent synovium and
result in pain and abnormal sensation.
Differential diagnosis of cruciate ganglion cysts can be

excluded safely by relying on the typical MR findings
seen in this condition. Before the advent of MRI, these
anterior cruciate ligament ganglia were identified only at
open surgery or arthroscopy. MR imaging is a valuable
tool in diagnosing cysts, especially when the patient
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presents without any specific history of trauma. In MR
images, ganglion cysts demonstrate fluid characteristics
with low signal intensity on T1-weighted images and
increased signal on T2-weighted images. They are well-
delineated structures, appearing as lobulated or multilo-
bulated structures, and are easily distinguishable from
Baker cysts or menisci cysts on the T2-weighted images.
Usually located within or surrounding the cruciate liga-
ment, these structures do not extend to the medial and
lateral head of the gastrocnemius or are connected with
meniscus. For the purpose of this study a relatively low
tesla machine of 0.2 T, along with a section thickness of
4.5 mm was used. This might have theoretically
decreased the sensitivity of detection of some small
lesions for which high filed intensity MR scans may be
more sensitive.
With the advent of arthroscopy, the treatment of cru-

ciate ligament cysts becomes simple with a successful
outcome. In our patients, no recurrence was found. A
review of the literature indicated that arthroscopy with
cyst removal or aspirate is recommended and always
results in complete resolution without injury to adjacent
structures[1,4-6,10-13]. A combined arthroscopic and
open approach is considered appropriate when cysts are
associated with other intra-articular lesions[14]. In our
study, the 11 patients who received arthroscopic oper-
ation all had cysts that were clearly observed by a rou-
tine anteromedial or anterolateral approach. At
arthroscopy, the cysts mainly presented as round- or el-
lipse-shaped, were associated with cruciate ligaments,
and had a clear boundary from adjacent structures.
In our practice, preoperative MRI in diagnosis of liga-

ment cyst aids the surgeon in planning ahead with re-
spect for need for special instruments which in this case
was a wide or larger angled arthroscope. In order to pro-
tect the cyst wall from damage and prevent exudation of
the content from the cyst, a blunt dissection should be
carried out using an arthroscopic probe. If the cyst is ex-
cessively large, fluid can be aspirated before attempting
removal with a shaver. Blood vessels in synovium at the
surface of ligament should be preserved and, if neces-
sary, ablated with Radiofrequency ablator in order to
avoid hemorrhage. One patient in our study had an
acute hematoma in the knee joint that was treated with
arthrotomy and subsequent drainage. All 11 patients in
our study were symptom-free after complete excision of
cyst wall by arthroscopy.

Conclusion
Ganglion cysts of cruciate ligaments are uncommon dis-
orders with non-specific symptoms. A clinical history of
pain with the extremes of extension and flexion may be
due to several reasons and it is necessary that ganglion
cyst is considered one of them. MR imaging is important
for confirming the cyst lesions and provides useful infor-
mation for preoperative planning before the arthroscopic
procedure is performed. It also helps to exclude any
other associated intraarticular lesion. The MR image and
arthroscopic correlation of ligament cysts as demon-
strated in our study reinforces the value of preoperative
MR Image in patients with chronic knee pain with un-
clear etiology. Arthroscopic debridement of ganglion
cyst offers excellent outcome without recurrence.
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