
Introduction

In general, ganglion cysts around the knee joint are classified 
into intra-articular, extra-articular soft tissue, periosteal, and 
intra-osseous ganglion cysts. Several studies have described intra-
articular ganglion cysts regarding their locations and shapes in 
detail; however, extra-articular soft tissue ganglion cysts have 
been reported in only a few articles1-4). Extra-articular ganglion 
cysts usually appear as uni- or multi-septate cysts on magnetic 

resonance imaging (MRI). Thus, they have been just cited as dif-
ferential diagnosis of cystic lesions around the knee joint such as 
meniscal cysts and synovial cysts or are mostly reported with as-
sociated findings such as peroneal nerve palsy and bony remod-
eling5-11).

Among these cysts, Baker’s cysts are the most frequently en-
countered cystic masses around the knee. They often have an 
intra-articular communication with associated intra-articular pa-
thologies. Bickel et al.12) reported the incidence of intra-articular 
communication in Baker’s cysts as 54/83 cases (65%). MRI stud-
ies of popliteal cysts demonstrated the presence of an association 
with one or more intra-articular lesions in 87%–98% of cases13,14). 
Extra-articular ganglion cysts, other than Baker’s cysts, are rela-
tively uncommon, and clinical studies on these cysts are rare. 
Furthermore, few literatures have documented on extra-articular 
ganglion cysts around the knee communicating with the joint.

The purpose of this study was to report clinical results of open 
excision of extra-articular ganglion cysts around the knee joint 
combined with arthroscopic evaluation and management of 
intra-articular pathologies if present and to investigate the inci-
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dence of communication between these extra-articular ganglion 
cysts and the knee joint.

Materials and Methods

Institutional Review Board approval was obtained before pa-
tients were enrolled in the study. From January 2006 to June 
2011, we treated a total of 107 cases of cystic lesions around the 
knee joint. Of these, we excluded 84 cases with a Baker’s cyst (78 
cases), a cruciate ligament ganglion cyst (4 cases), and a meniscal 
cyst (2 cases). The remaining 23 cases with symptomatic extra-

articular ganglion cysts were retrospectively reviewed. In all 
cases, preoperative MRI evaluation was conducted to confirm 
the presence of an extra-articular ganglion cyst and to investigate 
any associated intra-articular pathologies and intra-articular con-
nection of these extra-articular cysts. Among the 23 cases, 2 cases 
with a previous history of surgical excision of the cyst presented 
with a recurrence of the cyst. They were referred to our hospital 
after primary surgical excision that had been performed without 
preoperative MRI evaluation. Our surgical indications included a 
symptomatic knee joint mass with pain or discomfort and symp-
toms refractory to 3 to 6 months of conservative treatment in the 

Table 1. Details of Extra-Articular Ganglion Cysts

No. Age (yr) Sex Locationa) Size (cm) Comment

1 54 F Medail-anterosuperior 1.0×1.2×0.9 MFC: chondromalacia (Outerbridge grade I) 

2 65 F Lateral-posteroinferior 1.9×2.1×0.6 Proximal tibia: chondromalacia 

3 44 M Anterior-superomedial I/A size, 1.3×2.0×0.9;  
E/A size, 2.1×1.6 ×2.0

Intra-articular ganglion extending to extra-articular side 

4 62 F Anterior-superolateral I/A size, 3.2×2.0×1.6; 
E/A size, 1.1×1.6×1.1

MFC: Outerbridge grade II, focal ACD (3×3 mm sized) 
Intra-articular ganglion extending to extra-articular side

5 53 M Anterior-inferomedial 1.0×1.1×1.4

6 33 M Medial-anterosuperior 2.1×1.2×1.1

7 30 F Lateral-posteroinferior 3.0×3.0×2.0 Proximal tibia: condromalacia 

8 37 M Medial-posterosuperior 1.5×1.0×0.8 Patella (medial facet): chondromalacia (Outerbridge grade I–II )

9 48 F Medial-anterosuperior I/A size, 2.3×0.7×0.8; 
E/A size, 3.0×3.0×2.0

Intra-articular ganglion extending to extra-articular side

10 44 M Medial-posterosuperior 6.1×3.8×2.1

11 44 M Medail-anterosuperior 1.1×3.3×1.1 Meidal meniscus tear   

12 38 M Anterior-superolateral 4.0×7.0×4.0 Intramuscular: gastrocnemius muscle 

13 34 M Medial-posterosuperior 2.5×2.1×0.6 Multilobulated cystic nodules

14 38 M Anterior-superolateral 3.3×1.2×1.9

15 71 F Anterior-inferomedial 1.0×0.6×0.6 Medial meniscus tear

16 41 M Lateral-posteroinferior 2.6×2.6×4.9 Multiseptated mass in the proximal portion of peroneus muscle 

17 42 F Lateral-anteroinferior 1.2×1.8×1.8 Cystic lesion adjacent to the iliotibial band

18 38 M Anterior-inferomedial 1.1×2.0×0.8

19 44 M Lateral-anterosuperior 3.5×3.8×1.8 MFC: ACD 
Medial meniscus tear 

20 67 M Anterior-inferomedial 3.6×0.6×0.9 Medial meniscus tear
Multiseptated ganglion cyst

21 73 M Anterior-inferomedial 0.8×1.6×0.3 Medial meniscus tear 

22 44 M Lateral-anterosuperior 2.3×1.9×1.2 Proximal tibia: chondromalacia

23 55 F Lateral-anteroinferior 3.0×1.2×1.3 MFC: ACD
Proximal tibia: chondromalacia 

MFC: medial femoral condyle, I/A: intra-articular, E/A: extra-articular, ACD: articular cartilage defect.
a)Superior or inferior location of the cyst in reference to the joint line. Cyst size was measured by the longest line of the cyst on each coronal, sagittal 
and axial magnetic resonance imaging scan. 
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form of physical therapy or medication, and preoperative MRI 
evidence of the cyst.

There were 13 males and 10 females and their mean age was 48 
years (range, 30 to 73 years). The mean follow-up duration was 
40 months (range, 30 to 60 months). The mean body mass index 
(BMI) was 22.5 (range, 19.1 to 26.8). The details of the extra-ar-
ticular ganglion cysts are presented in Table 1. The cystic lesions 
showed low signal intensity on T1-weighted images and high 
signal intensity on T2-weighted images. For any extra-articular 
cysts with MRI-evidence of intra-articular connection or com-
bined intra-articular pathologies, arthroscopic evaluation and 
management of the intra-articular pathologies and intra-articular 
cyst decompression were followed by open surgical excision of 
the extra-articular ganglion cyst and ligation of the connecting 
channel. In one case where MRI did not show any intra-articular 
pathology or communication of the extra-articular cyst with the 
knee joint, only open surgical excision of the extra-articular cyst 
was performed; however, we took care to ensure there was no 
communicating stalk or orifice of the cyst within the knee joint 
during surgical excision.

1. Surgical Procedure
Arthroscopic evaluation was performed in all cases except for 1 

case without any associated intra-articular pathology or intra-ar-
ticular communication of the cyst. During arthroscopic examina-
tion, after confirming the presence of intra-articular pathologies, 
we attempted to check for communication of the extra-articular 
cyst with the knee joint. Once an intra-articular cystic lesion 
was observed around the infra-patellar fat pad, an arthroscopic 
shaver was used to clear the fat pad and to decompress the intra-
articular cystic lesions, and then the dissected synovium was re-
paired using absorbable sutures (2.0 prolene) (Fig. 1). If arthros-
copy showed associated intra-articular lesions such as articular 
cartilage defects (grade III–IV) and meniscal tears, we performed 
debridement of the articular cartilage defect or partial menis-
cectomy. After confirming the presence of an intra-articular 
connecting orifice on arthroscopy, we dissected extra-articular 
ganglion cysts carefully and searched for the stalk of the ganglion 
cyst communicating to the knee joint. Complete excision of the 
ganglion cyst and ligation of the stalk was performed using silk 
no. 3–0 (Fig. 2). For two postoperative weeks, elastic bandage 
compression dressing was applied. Ambulation was allowed at 
postoperative week 1 or 2 after confirming the patient found 

Fig. 1. Arthroscopic findings. (A) Intra-
articular cyst seen from the joint with 
synovial bulging. (B, C) Arthroscopic cyst 
decompression showing yellowish fluid 
coming out from the cyst and the connect-
ing orifice of the cyst. (D) Repair of the 
capsule and synovium using absorbable 
sutures (2.0 prolene).

A B

C D
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walking tolerable. Depending on adhesion of the extra-articular 
cystic wall to the joint capsule, the period of immobilization was 
adjusted. If a medially located cyst was attached firmly to the 
medial joint capsule or the medial collateral ligament, complete 
removal of the cyst resulted in partial removal of the joint cap-
sule, so these patients were immobilized for 2 weeks to promote 
soft tissue and joint capsule healing and prevent further damage 
to the repaired capsule. Follow-up MRI was performed 3 months 
postoperatively to detect recurrence and to assess the healing sta-
tus of the repaired capsule or synovium.

Results

The locations of the extra-articular cysts around the knee are 
listed in Table 2.

One cyst was found in the posterosuperior aspect of the knee 
joint. Medially located cysts were located adjacent to the joint 
line, the medial collateral ligament, or the posterior border of the 
vastus medialis muscle. Cysts on the lateral aspect were located 
adjacent to the joint line, the fibular head, an intramuscular loca-
tion (gastrocnemius muscle), the proximal portion of the pero-
neus muscle, or adjacent to the iliotibial band.

On MRI, the size of the cyst in longitudinal diameter ranged 
from 1.0 to 7.0 cm (2.7±1.6 cm) and in transverse diameter from 
0.6 to 4.0 cm (2.0±1.0 cm). Lysholm and International Knee 
Documentation Committee scores were significantly improved 

from a preoperative mean of 69±15 (range, 35 to 86) and 55±20 
(range, 17 to 83), respectively, to a postoperative mean of 95±8 
(range, 78 to 100) and 88±9 (range, 56 to 100), respectively 
(p=0.005 and 0.013, respectively). Combined intra-articular pa-
thologies observed in 16/23 cases (69.6 %) of the cases were as 
follows: articular cartilage defects of the medial femoral condyle 
or patella (Outerbridge grade III–IV) in 5 cases, chondromalacia 

Fig. 2. Open surgical excision of a recur-
rent extra-articular ganglion cyst. (A) The 
recurrent mass was located on the proximal 
aspect of the knee joint. (B–D) The large 
ganglion sac (10×5×4 cm) was found con-
nected to the knee joint through the patel-
lar tendon and fat pad and was removed 
completely.

A B

C D

Table 2. Location of Extra-Articular Ganglion Cysts around the Knee 
Joint

Locationa) Cases

Anterior aspect of the knee

   Superolateral 3

   Superomedial 1

   Inferomedial 5

Lateral aspect of the knee

   Anterorsuperior 3

   Anteroinferior 1

   Posteroinferior 3

Medial aspect of the knee

   Anterosuperior 4

   Posteroinferior 2
a)Superior or inferior position of the cyst within the knee joint is in 
reference to the level of the joint line. Anterior or posterior position of 
the cyst within the knee joint is in reference to the medial and lateral 
collateral ligament. 
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(Outerbridge grade I–II) in 4 cases, medial meniscus tears in 4 
cases, and intra-articular cysts in 3 cases. On MRI evaluation, the 
extra-articular ganglion cyst was found to be connected to the 
knee joint through a communicating orifice in 10 cases (10/23, 
43%). On arthroscopic examination, the communicating orifice 
was located in the infra-patellar fat pad in 3 cases, in the postero-
lateral aspect of the knee joint in 1 case (Fig. 3), in the posterome-
dial aspect in 1 case, and in the superolateral aspect in 1 case (Fig. 
4B, C). Postoperative MRI at 3 months after surgery did not show 
any recurrence of these extra-articular ganglion cysts except for 
1 case in which we found 2–3 small cysts on MRI in the lateral 

aspect of the knee joint, but the cysts were very small and the pa-
tient was symptom-free. 

We sent the excised specimen of the cysts for histopathological 
examination and confirmed the presence of extra-articular soft 
tissue ganglion cysts in all cases. On gross examination, all speci-
mens showed cystic mass and on histology, the findings were 
consistent with ganglion with myxoid change (Fig. 5).

1. Cases with Recurrence after Primary Surgical Excision
There was a recurrence in 2 cases after primary surgical exci-

sion, in which MRI evaluation was not done prior to excision. 

Fig. 3. Magnetic resonance imaging (MRI) 
and arthroscopic findings of a posterolateral 
extra-artular ganglion cyst. (A) MRI show-
ing the posterolateral extra-articular gan-
glion cyst and communication to the joint. 
(B, C) Arthroscopic finding showing the 
orifice of cyst connecting to the joint, and 
reddish mucinous fluid coming out during 
decompression of the cyst. (D) Open surgi-
cal excision of the extra-articular part of the 
cyst.

A B

C D

BA C

Fig. 4. (A) Intra-articular ganglion extend-
ing around the proximal tibia through 
a communicating stalk (arrow) in the 
infrapatellar fat pad. (B, C) Magnetic reso-
nance imaging findings of a superolateral 
extra-articular ganglion. Approximately 
3.3×1.2×1.9 cm in size, well-defined, septate 
cyst with low T1 and high T2 signal inten-
sity was seen in the vastus lateralis muscle 
area and the distal femoral level, and this 
ganglion was connected from the vastus 
lateralis to the superolateral aspect of the 
patella. 
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These patients were referred to our clinic from other hospitals. 
They had a previous history of symptomatic cystic mass in the 
anteromedial aspect of the proximal tibia. The size of these mass-
es increased slowly after primary excision and the patient started 
complaining of pain after 2–3 months of surgical procedure with-
out any history of injury or trauma. These patients did not have 
any underlying disease and preoperative knee range of motion 
was within normal limits. MRI was performed for evaluation of 
any intra-articular pathologies and communicating orifice prior 
to a 2nd operation. The MRI findings showed multiple ganglion 
cysts extending from medial infrapatellar fat pad to medial pre-
patellar soft tissue. Low signal intensity on T1-weighted images 
and high signal intensity on T2-weighted images of the ganglion 
cysts were found in the medial infrapatellar fat pad (medial patel-
lofemoral joint area). On MRI, a tubular thin tract was suspected 
and a cystic lesion was observed under pretibial soft tissue at 5 
cm below the joint line. These patients were operated using the 
same surgical technique as mentioned above (Fig. 2).

In all 3 patients with a recurrence, intra-articular cysts were 
found extending to the extra-articular ganglion (Fig. 4). In these 
cases, cystic lesions were found to be connected from the infrapa-
tellar fat pad to the extra-articular aspect around the proximal 
tibia through a communicating orifice. These patients were also 
operated using the same surgical technique as mentioned above 
(Table 1).

Discussion

The most important finding of our study was that intra-artic-

ular pathologies were common in patients with extra-articular 
ganglion cysts (16/23 cases, 69.6 %) and the extra-articular gan-
glion cysts were connected to the knee joint through a communi-
cating orifice in 10/23 cases (43%). In 3 cases (13%), the cystic le-
sions were extending from the intra-articular infrapatellar fat pad 
region to the extra-articular region around the proximal tibia. 

A ganglion cyst is a benign cystic mass containing clear, highly 
viscous fluid that is rich in hyaluronic acid and other mucopoly-
saccharides within a dense fibrous connective tissue wall without 
a synovial lining. Cystic lesions around the knee may present 
with pain, swelling, and discomfort around the knee. MRI of the 
knee joint helps to confirm the diagnosis of cystic lesions around 
the knee joint15,16). Extra-articular ganglia may be located in any 
of the extra-articular soft tissues around the knee, including the 
joint capsule, tendons, ligaments, busae, muscles, and nerves17-19). 
They rarely communicate with the knee joint13). Albeit rare, the 
detection of a communication with the joint capsule is very im-
portant in planning surgery as a failure to remove the capsular 
components of these cysts may lead to a recurrence15-19).

On MRI evaluation of these cysts in our study, 10/23 cases (43%) 
were found to be connected to the knee joint through a com-
municating orifice that was present in the fat pad, posterolateral 
or posteromedial aspect of the knee joint, or in the quadriceps 
tendon. The incidence was lower than that in the study by Kim et 
al.15) who retrospectively reviewed 30 cases of surgically proven 
extra-articular soft tissue ganglion cysts around the knee and 
found a communicating channel between the cyst and the joint 
in 20 cases (66.7%). Bickel et al.12) reported that 83 popliteal cysts 
were removed from 82 patients and communication of the cyst 

A B

Fig. 5. Histological findings of the cyst consistent with a ganglion with myxoid degeneration (H&E, ×10). (A) Multiple cystic chambers containing 
myxoid material. (B) The walls of the cyst composed of fibrous tissue with no specialized lining.
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with the knee was evident in 54 cases (65%). In our study, the 
incidence of communication with the knee joint in the extra-
articular ganglion cysts was lower than the reported incidence in 
Baker’s cysts. Of the 7 laterally located extra-articular ganglion 
cysts in our series, the extra-ganglion cyst was found to be arising 
from the proximal tibio-fibular joint in 3 cases. In the 23 ganglion 
cysts, 3/23 cases (13%) were from the proximal tibio-fibular joint 
to the extra-articular ganglion cyst. Janzelet al.18) reported that the 
proximal tibio-fibular joint communicated with the knee joint in 
10% of the patients in their study.

In the current study, an intra-articular cyst extended extra-
articularly to an extra-articular cyst in 3 cases (13%). Although 
the incidence was very low, the presence of this extension was 
confirmed with MRI, and thus we suggested intra-articular cyst 
decompression with open excision for extra-articular ganglion 
cysts in these patients. Knowledge of the location, characteristic 
appearance, and distinguishing features of cystic masses around 
the knee as well as the potential imaging pitfalls, such as atypical 
cyst contents on MRI, could aid in making definitive diagnoses 
and proper management plans20). In cases of Baker’s cysts, MRI 
can show the presence of one or more intra-articular lesions in 
87%–98% of the cases13,14). Even though there were less intra-
articular lesions in our study than those in Baker’s cysts (69.6%), 
intra-articular pathologies should be carefully taken into consid-
eration in the treatment of extra-articular ganglion cysts around 
the knee.

In our series, there was only one recurrence after cyst excision. 
In the patient, 2–3 tiny cysts were observed on follow-up MRI 
without any symptoms related to the cysts. Two patients had a 
previous history of simple excision performed at other hospitals 
and presented to us with recurrence. In these cases, we per-
formed MRI evaluation and found an intra-articular connection 
of the cyst through the infra-patellar fat pad. Extra-articular pro-
cedure (complete cyst excision) with intra-articular procedures 
such as cyst decompression, meniscectomy, and debridement 
was performed simultaneously and there was no further recur-
rence in these cases. Thus, management of a symptomatic extra-
articular ganglion cyst around the knee should include thorough 
MRI evaluation of the knee joint to exclude any associated intra-
articular pathology and to know the presence of a communicat-
ing channel to the knee joint. Arthroscopic treatment of such 
lesions and open excision of extra-articular cysts with ligation of 
the communicating stalk could minimize the chances of recur-
rence. 

Our study has several limitations: the single cohort design 
without a comparative group; the small sample size (n=23); the 

relatively short follow-up period (mean, 40 months); and the 
retrospective design. In addition, the investigation on the pres-
ence of a communication channel was limited to the knee joint. 
Even though the laterally located cysts were connected to the 
tibio-fibular joint in 3 cases, these cysts were neither connected 
to the knee joint nor associated with any intra-articular pathol-
ogy. Another limitation was that we did not take associated 
intra-articular pathologies, such as meniscal tears and articular 
cartilage defects, into consideration as the possible cause of pain 
in patients with a complaint of knee joint pain. However, many of 
the patients presented with knee discomfort and a palpable mass, 
and thus we treated the extra-articular cystic mass and intra-
articular pathologies with an open and arthroscopic procedure, 
respectively.

Conclusions

Arthroscopic management of associated intra-articular pathol-
ogies and open cyst excision with ligation of the communicating 
orifice for the treatment of extra-articular ganglion cysts around 
the knee joint showed satisfactory clinical outcomes with a low 
recurrence rate. For adequate treatment of extra-articular gangli-
on cysts around the knee joint, preoperative MRI evaluation and 
arthroscopic management of intra-articular pathologies prior to 
open cyst excision should be considered to diagnose and treat 
any associated intra-articular pathologies and communications 
with the knee joint.
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