
R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  3 3 0 9 – 3 3 1 6  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Anterior cruciate ligament cysts: About a rare 

condition 

✩ , ✩✩ 

Yassine Ben Bouzid 

∗, Marouane Dinia , Rida-Allah Bassir , Monsef Boufettal , Jalal Mekkaoui , 
Mohamed Kharmaz, Moulay Omar Lamrani, Mohamed Saleh Berrada 

Department of Orthopaedic and Trauma Surgery, Ibn Sina University Hospital, Imp. Souissi, Rabat 10100, Morocco 

a r t i c l e i n f o 

Article history: 

Received 3 May 2023 

Revised 8 June 2023 

Accepted 12 June 2023 

Keywords: 

Knee 

Anterior cruciate ligament 

Cyst 

Rare condition 

a b s t r a c t 

The purpose of this study was to provide information on cysts of the anterior cruciate liga- 

ment (ACL) of the knee. This included an anatomical and radio-anatomical reminder of the 

cruciate ligaments of the knee, along with details of the epidemiology, etiopathogenesis, 

anatomical risk factors, clinical presentation, differential diagnosis, and treatment of ACL 

cysts. A retrospective analysis was conducted, involving the review of 7 radioclinical records 

from the medical imaging department of Ibn Sina University Hospital in Rabat, covering a 

period of 3 years (2018-2020), during which 7 cases of ACL cysts were diagnosed. The results 

revealed that ACL cysts are a rare condition, frequently detected incidentally during the 

assessment of meniscal lesions. Symptoms commonly include knee pain and limited mo- 

bility, and MRI is considered the diagnostic modality of for distinguishing between simple 

fluid-filled cysts and infiltrative cysts, as well as for ruling out other differential diagnoses. 

Treatment options include radio-guided infiltration puncture and arthroscopic resection. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Intra-articular cystic formations affecting the knee joint are
considered a rare condition [1] . These cysts can be intra-
synovial, such as meniscal cysts, or extra-synovial, like cysts
of the cruciate ligaments and Hoffa’s fat pad cysts [2] . Cruci-
ate ligament mucoid cysts are a particularly rare form, with an
incidence of less than 1% [3] . They mainly affect the anterior
Abbreviations: MRI, magnetic resonance imaging; ACL, anterior cruci
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cruciate ligament (ACL) [4] and were first described by Caan
in 1924 through dissection studies [5] . While the prevalence
of ACL cysts ranges from 0.2% to 1.2% [ 6 ,7 ], they often remain
asymptomatic and often go unnoticed [4] . When symptoms
do occur, they typically manifest as gradual-onset knee pain
and limited mobility [8] . Various etiopathogenic theories have
been put forward, but none has been definitively validated [6] .
The diagnosis is generally established using MRI, which en-
ables differentiation between infiltrative lesions, also known 
ate ligament. 
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Fig. 1 – Sagittal (A) and coronal (B) proton density MRI images with fat saturation show a mucocele cyst of the anterior 
cruciate ligament (ACL) with hyperintense signal and multilocular cystic expansion at its femoral insertion. 

Fig. 2 – MRI of the right knee. (A) Sagittal proton density-weighted MRI slice showing a swollen ACL with an overall 
hyperintense signal. The fibers are stretched from the tibia to the femur, each maintaining their physiological signal, 
discreetly individualized in PD fat sat hypo-intensity, showing the “celery stalk sign.” Note the presence of an associated 

mucocele cyst. (B) Coronal proton density MRI slice showing the ACL with an overall hyperintense signal, without 
discontinuity of its fibers, consistent with mucoid degeneration. Note the lateral femoral notch sign, related to the mucoid 

inclusion at the point of ligament insertion. 

 

 

 

 

 

 

 

 

 

 

as mucoid degeneration, and purely cystic lesions [9] . Treat-
ment options vary depending on the nature of the cyst [8] and
may involve arthroscopic surgery or scan/ultrasound-guided
aspiration [7] . In a retrospective study, 7 cases of ACL cysts
were recorded over a 3-year period (2018-2020). The objective
of our study is to demonstrate the MRI features of ACL cystic
formations and to clarify the role of this imaging modality in
the diagnostic management of these cysts. 
Cases presentation 

Patient 1 

A 30-year-old patient, with no previous history, presented with
5 months of mechanical pain in the left knee, with no evidence
of trauma ( Fig. 1 ). Clinical examination revealed pain on ac-
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Fig. 3 – Sagittal MRI slices in T1-weighted (A) and proton density with fat saturation (B) sequences showing a small cystic 
formation in the ACL with T1 hypointensity and PD fat sat hyperintensity. (C) Coronal proton density MRI section with fat 
saturation showing a cyst in the ACL with a hyperintense signal. 

 

 

 

 

 

 

 

 

tive and passive mobilization of the knee. No patellar shock
was noted, meniscal signs were negative and the Lachman
test was negative. The standard radiograph was normal, and
a complementary MRI showed the presence of a mucoid cyst
of the ACL in hypersignal with multilocular cystic expansion

at the level of its femoral insertion. 

 

Patient 2 

A 52-year-old patient, type 2 diabetic on treatment, consulted
8 months after a trauma to the left knee causing chronic me-
chanical pain ( Fig. 2 ). The patient had been on analgesic treat-
ment, but when his symptoms did not improve, he came for
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Fig. 4 – Sagittal MRI slices in T1-weighted (A) and proton density with fat saturation (B) sequences showing a cystic 
formation in the ACL with T1 hypointensity and PD fat sat hyperintensity. (C) Coronal proton density MRI slice with fat 
saturation showing the ACL cyst with a hyperintense signal. Note: a poorly defined hyperintense signal abnormality in the 
femoral shaft, suggesting a unicameral bone cyst. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a consultation. Clinical examination revealed tenderness on
palpation of the joint space, with pain on flexion-extension,
particularly on hyperflexion. Patellar impingement was felt,
but ligament testing was normal. MRI showed taut, continu-
ous ligament fibers with the presence of a mucoid cyst. 

Patient 3 

A 49-year-old patient with no previous history presented with
posterior pain in the left knee, which had been present for 12
months ( Fig. 3 ). Clinical examination revealed slight tender-
ness of the joint space; flexion-extension was preserved and
painless; and ligament testing was normal. A standard radio-
graph was ordered and found to be unremarkable, followed by
an MRI scan showing a small cystic formation in the ACL tent
in T1 hyposignal and fat sat PD hypersignal. 

Patient 4 

A 25-year-old patient suffering from chronic mechanical pain
in the left knee following trauma during a soccer match ( Fig. 4 ).
Clinical examination revealed a meniscal syndrome with pos-
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Fig. 5 – MRI of the left knee. Sagittal MRI slices in T1-weighted sequence (A) and proton density with fat saturation (B), 
showing a small cystic formation in T1 low signal intensity and PD fat sat high signal intensity, located above the tibial 
insertion of the ACL. Note: T1 low signal intensity, PD fat sat high signal intensity in the patellar cartilage reflecting patellar 
chondropathy. (C) Coronal MRI slice in proton density-weighted sequence with fat saturation showing hyperintense signal 
of the LCA cyst. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sible but painful extension. Ligament testing was normal. No
specific abnormalities were noted on standard radiography.
On MRI, however, there was a cystic formation of the ACL tent
in T1 hyposignal and PD fat sat hypersignal. 

Patient 5 

A 29-year-old patient with no previous history consulted for
a meniscus syndrome that had been evolving for 10 months,
following a trauma sustained during a soccer match ( Fig. 5 ).
After initial consultation, a standard radiograph was ordered,
which proved normal, and the patient was put on analgesic
medication. The evolution was marked by the absence of
improvement, which motivated the patient to consult again.
Clinical examination revealed painful hyperextension with
a preserved flexion-extension arc. There was no patellar
impingement and ligament testing was normal. On MRI, a
cystic formation was found in hyposignal T1, hypersignal PD
fat sat, above the tibial insertion of the ACL, associated with
patellar chondropathy. 

Patient 6 

A 68-year-old woman, treated for hypertension and left go-
narthrosis, presented with a meniscal syndrome with recent
locked knee, associated with increased gonalgia ( Fig. 6 ). Clin-
ical examination revealed diffuse pain on palpation of the
joint space, with possible extension that became painful at
150 °. Ligament testing was normal and patellar impingement
was absent. The standard radiograph showed a pinched joint
space associated with osteophytes and geodes related to his
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Fig. 6 – MRI of the right knee. Sagittal MRI slices in T1-weighted sequence (A) and proton density with fat saturation (B) 
showing a cyst in the ACL with T1 low intensity signal and PD fat sat high-intensity signal. Note: Bone spurs of the patella 
with subchondral geodes. 

Fig. 7 – (A) Sagittal MRI slice in T1-weighted sequence showing a spindle-shaped thickening of the ACL with an 

intermediate signal. (B) Sagittal MRI slice in proton density with fat saturation showing a swollen LCA in high-intensity 

signal with a few fibers in low-intensity signal. 

 

 

 

 

 

 

 

 

 

 

 

 

gonarthrosis. Additional MRI was ordered, showing an ACL
tent cyst in T1 hyposignal and fat sat PD hypersignal. 

Patient 7 

A 56-year-old patient presented with chronic gonalgia of the
posterior aspect of the right knee ( Fig. 7 ). Clinical examination
revealed tenderness on palpation of the posterior aspect of
the knee, with no limitation of flexion-extension. There was
no meniscal syndrome, and ligament evaluation was normal.
Standard radiography revealed a pinched of the femorotibial
joint space with bone spurs. MRI revealed fusiform thickening
of the ACL associated with a popliteal cyst and a femoral notch
due to mucoid inclusion. 

Discussion 

Two types of cystic lesions of the ACL can be distinguished by
MRI: purely cystic lesions, which include mucoid cysts; and
infiltrative lesions, also known as hypertrophy, mucoid degen-
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eration, or infiltrative pseudocyst of the ACL [9] . Mucoid cysts
of the knee are neo-formed cystic lesions consisting of one or
multiple cavities containing highly viscous mucoid fluid and
surrounded by a pauci-cellular fibro-conjunctive wall [ 10 ,11 ]. 

Mucoid degeneration of the ACL is a poorly known degener-
ative condition characterized by diffuse infiltration of mucoid-
like substance interspersed within the ACL tissue. 

This condition is distinct from pure cystic lesions such as
synovial cysts and mucoid cysts [12] . 

ACL cysts are rare and their etiopathogenesis is not well
understood [13] , although several theories have been sug-
gested [6] . Two hypotheses have been put forward, both sug-
gesting an association with prior trauma [ 9 ,14 ], as these cysts
tend to develop in areas exposed to continuous mechanical
stress, often in patients with a history of knee trauma [13] . 

The first hypothesis suggests that the cyst is formed from
synovial tissue and joint fluid through the dehiscence of liga-
ment fibers [8] . The second theory holds that the cyst develops
as a result of a degenerative process in the connective tissue,
involving mucoid degeneration and the formation of micro-
cysts, which are secondary to partial ruptures of the ACL [8] . 

ACL cysts are generally asymptomatic. However, when
symptoms do occur, they tend to develop gradually and are
nonspecific [15] . Common clinical symptoms associated with
ACL cysts include deep knee pain and limited joint movement
[4] . 

Magnetic resonance imaging (MRI) is considered the gold
standard for diagnosing and evaluating of ACL cyst lesions
[16] . The characteristic features of an ACL mucoid cyst on MRI
include a well-defined fusiform formation with regular con-
tours, which can be located either inside or on the surface
of the ligament [17–19] . These cysts may appear as unilocu-
lar or multilocular structures and exhibit a fluid signal with
T1 hypo-intensity, T2 hyperintensity, and fat suppression (PD
fat sat) [4] . 

The identification of mucoid degeneration of the ACL using
MRI is based on diagnostic criteria defined by Bergin et al. [20] :
an overall T1-T2 hyperintensity of the ACL, an overall increase
in the volume of the ACL, clear T2 visualization of ligament
fibers, continuing from the tibial to the femoral insertion. 

There are 2 potential treatment options for ACL cysts: a
conservative approach consisting of an aspiration with infil-
tration guided by CT or ultrasound, or a surgical approach in-
volving arthroscopic resection [7] . 

MRI distinction between fluid-filled and infiltrative forms
of ACL cyst is crucial in determining the appropriate therapeu-
tic strategy [8] . Puncture is recommended for well-localized,
unilocular cystic forms. However, it may not be suitable for
deep localization [21] . In the case of infiltrative cysts, surgery
is recommended, including complete excision of the cyst and,
if necessary, total resection of the ACL. 

Conclusion 

ACL cysts are rare and usually cause knee pain and limited
mobility. MRI is considered the gold standard due to its high
sensitivity and specificity. It plays a crucial role in distinguish-
ing between simple cysts and infiltrative cysts, as well as rul-
ing out other potential differential diagnoses like a partial tear
in the ACL. 

Treatment options for ACL cysts include imagery-guided
infiltrative puncture, which is recommended for fluid-filled
cysts, and arthroscopic resection, which is typically performed
for infiltrative cysts. The choice of treatment method will de-
pend on the specific characteristics of the cyst and the pa-
tient’s condition. The prognosis and outcome of ACL cysts are
influenced by the selected treatment approach, as well as in-
dividual factors. 
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