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Abstract  

 

Popliteal cysts are synovial cysts located in the popliteal fossa, mostly occurring in the gastrocnemius 

semimembranosus bursa and communicating with the knee joint through the capsular opening of slit-like 

structures behind the medial femoral condyle. The symptoms caused by it, such as posterior knee soreness, 

pain, and joint flexion and extension dysfunction, have a serious impact on the patient's daily life and work. 

There are also many clinical treatments for popliteal cysts, and this article reviews the treatment of popliteal 

cysts in recent years. 
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Introduction  

 

Popliteal cyst is the most common cystic 

disease of knee, and the link between popliteal cysts 

and joint space pathology was first discussed by  

William Baker in 1877 (1), and later popliteal cysts 

were also known as Baker cysts. In the knee joint, 

due to primary and secondary factors, the fluid  in 

the joint cavity  increases, the pressure increases,  

and the effusion enters the gastrocnemius-

semimembranosus bursa (GSB) to form a cyst, 

which causes discomfort symptoms in the popliteal 

fossa area. 

 

1 Anatomy of popliteal cyst 

 

Popliteal fossa cyst mostly occurs in the 

posterior medial side of the knee joint, which is 

closely related to the anatomical structure of the 

popliteal fossa in the posterior region of the knee. 

The popliteal fossa forms a diamond-shaped 

depression in the posterior area of the knee, and the 
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muscles and tendons whose boundaries can be easily 

recognized by the naked eye are also easy to touch. 

When extending the knee, the deep fascia here is 

tense and relaxed when bending the knee. 

The outer upper boundary of popliteal fossa is 

biceps femoris tendon, the inner upper boundary is 

semitendinosus muscle and semimembranous 

muscle, the inner lower boundary is the medial head 

of gastrocnemius muscle, the outer lower boundary 

is lateral head of gastrocnemius muscle (2), and the 

top of popliteal fossa is popliteal fascia, which is the 

continuation of broad fascia of thigh. The popliteal 

fossa is the popliteal surface of the femur, the 

posterior part of the knee capsule, the popliteal 

oblique ligament, the popliteal muscle and its fascia. 

The popliteal fossa contains important neurovascular 

structures, which are tibial nerve, popliteal nerve, 

popliteal artery and common peroneal nerve from 

superficial to deep. When a popliteal cyst is 

oppressed by the popliteal fascia, the cyst can cause 

pain by pressing the nerves and blood vessels behind 

the cephalic gastrocnemius muscle (3). 

There are six synovial bursae in the popliteal 

fossa, in which the GSB is located on the medial side 

of the popliteal fossa, between the medial head of the 

gastrocnemius and the semimembranous muscle, 

and the superficial bursa of the semimembranous 

muscle is located between the semimembranous 

muscle and the medial head of the gastrocnemius 

muscle. The medial head deep bursa separates the 

tendon of the medial head of the gastrocnemius 

muscle from the joint capsule (4). The two bursae 

hold liquid expansion respectively and are not 

connected to each other. With the increase of age, the 

number of gastrocnemius semimembranous muscle 

sac and knee joint increased. Robert et al. (5) studied 

the anatomy of 20 fresh frozen knee joints and found 

that 90% of the specimens had capsule defects 

between the straight arm of the semimembranous 

muscle and the medial head of the gastrocnemius 

muscle, which led to the popliteal cyst. In children, 

the gastrocnemius flap capsule is completely 

separated from the posterior knee joint cavity (6). In 

adults, some studies have found that there is a 

horizontal fissure structure between the medial head 

of the semimembranous muscle and the 

gastrocnemius muscle and the articular cavity, and 

the gastrocnemius semimembranous sac 

communicates with the articular cavity through this 

channel (3). Handy (7) reported that GSB was 

connected to the articular cavity in 30% to 50% of 

autopsies, 55% of open surgical excisions, 37% of 

knee diagnostic arthroscopy, and 50% of normal 

knee arthrography (even without popliteal cysts). 

From an anatomical point of view, the gastrocnemius 

semimembranous sac consists of three parts: the base, 

the neck, and the body. The base is in the front and 

communicates with the articular cavity, the neck is 

the narrow band between the semimembranous 

tendon and the medial head of the gastrocnemius 

muscle, and the back is the body, the largest part of 

the synovial bursa, located on the dorsal side of the 

gastrocnemius muscle (8). The synovial bursa neck 

has a unidirectional valvular effect. When the 

pressure in the articular cavity increases, synovial 

fluid can only flow into the synovial sac but not from 

GSB to the articular cavity, resulting in the formation 

and persistence of cysts (9). Rauschning et al. (3) 

found that the contrast medium passed easily from 

the joint cavity to the cyst by knee arthrography, but 

the contrast medium could not flow back into the 

joint cavity when the cyst was squeezed manually, 

thus verifying the existence of this one-way valvular 

channel. It is this one-way flow that makes popliteal 

cysts increase with the development of the disease 

and rarely disappear naturally. Since the 

gastrocnemius semimembranous sac communicates 

with the knee joint at the rear, allowing synovial fluid 

to move between the two spaces, popliteal cysts 

usually occur posterior and rarely on the lateral side. 

 

2 Pathological mechanism 

 

The mechanism of popliteal cysts is generally 

recognized by most scholars as the "unidirectional 

valve" mechanism. The bursa between the medial 

gastrocnemius tendon and the semimembranosus 

tendon communicates with the knee joint cavity or 
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there is a weak area associated with the synovial 

cavity of the knee joint. Therefore, the anatomical 

basis for the formation of popliteal cysts is that the 

synovial layer around the knee joint communicates 

with the bursa formed by the surrounding tendons. 

When the effusion in the knee joint cavity increases, 

the synovium encapsulating the effusion herniates 

into the bursa through the slit or weak area. When 

there is a unidirectional valve-like structure at the 

hernia outlet, the synovial fluid cannot return to the 

joint cavity and continues to increase, accumulate, 

and concentrate in the popliteal fossa, stimulating the 

proliferation and thickening of the surrounding 

tissues, forming a capsule wall, and finally forming 

a popliteal cyst. Over time, the cyst became larger 

and larger. Balik et al. (10) found that the size of 

popliteal fossa cyst is closely related to knee 

cartilage degeneration. due to cartilage degeneration 

and increased intra-articular effusion, resulting in 

increased cyst volume. It has also been found that in 

patients with rheumatoid arthritis, synovial tissue in 

the knee joint cavity thickens and joint effusion 

increases, followed by popliteal cysts. Patients with 

severe osteoarthritis have a much higher risk of 

popliteal cysts than the average person (11) . 

Popliteal cysts are often caused by pathological 

changes of the knee joint, including osteoarthritis, 

rheumatoid arthritis, meniscus injury and so on. 

 

3 Clinical manifestation 

 

Clinically, popliteal cysts in children are 

generally asymptomatic and are often found by their 

parents in physical examination or daily activities. 

Adult popliteal cysts can also be asymptomatic or 

have only slight local swelling and are often found in 

physical or imaging examinations (11). When the 

cyst is large, patients will have pain, swelling, 

limitation of flexion and extension and discomfort of 

the knee joint (12). When the cyst oppresses the 

peripheral neurovascular tissue structure, it will 

cause corresponding symptoms. For example, 

compression of tibial nerve or common peroneal 

nerve causes peripheral neuropathy, compression of 

popliteal vein leads to deep venous thrombosis and 

edema of lower extremities, compression of popliteal 

artery leads to lower limb tissue ischemia (13). 

 

4 Treatment of popliteal cyst 

 

Most of the popliteal cysts in children are 

primary, the cysts exist alone, do not communicate 

with the joint cavity, and do not need treatment (14). 

Akagi et al. (15) studied retrospectively of popliteal 

cysts of 17 knee joints in 15 male children and 3 knee 

joints in 2 female children who were followed up for 

at least 12 months and found that 85% of the cysts 

were naturally shrunk or disappeared without 

treatment. Most adult popliteal cysts are secondary, 

and most cases also show asymptomatic masses, but 

they can also cause serious clinical complications, 

such as thrombophlebitis, compartment syndrome 

and so on. most of them may require special 

treatment such as surgery (16). At present, the 

treatment of secondary popliteal cyst mainly 

includes conservative treatment and surgical 

treatment. 

 

4.1 Conservative treatment 

 If there is no vascular or nerve compression for 

symptomatic popliteal cysts, the initial treatment can 

be conservatively treated within 6 weeks (17). The 

treatment methods include intracystic sclerosing 

agent injection, intra-articular steroid hormone 

injection and intracapsular steroid hormone injection. 

Sclerosing agent injection therapy uses anhydrous 

alcohol, phenol, sodium morrhuate and so on (12, 18, 

19). It has been reported that 6 cases of popliteal 

fossa cysts were followed up for an average of 25 

months after injection of sclerosing agent ethanol 

into the popliteal fossa cyst, and no recurrence was 

found in 5 rows of cysts (20). However, this method 

has the risk of complications caused by sclerosing 

agent leakage, and there is a lack of many clinical 

sample data to prove its effectiveness and safety. At 

present, many scholars use ultrasound-guided cyst 

fluid aspiration combined with steroid injection and 

achieved good results. Koroglu et al. (21) performed 
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ultrasound-guided puncture and aspiration of cyst 

fluid and intrathecal injection of betamethasone in 32 

patients with knee osteoarthritis. After 6 months 

follow-up, the clinical symptoms of all patients were 

relieved, and the cyst volume decreased. This is 

consistent with the conclusion obtained by Di Sante 

et al. (22). Smith et al. (23) also found that the 

clinical symptoms of 47 patients with popliteal cysts 

older than 18 years old without acute ligament injury 

were significantly improved after ultrasound-guided 

lumbar puncture needle aspiration of cyst fluid, 

fenestration of cyst wall and injection of local 

anesthetic steroid mixture. Caglayan et al. (24) 

divided 52 patients with popliteal cyst into two 

groups averagely. All patients underwent 

ultrasound-guided cystic fluid aspiration. The 

patients in the experimental group were able to 

observe real-time ultrasound imaging and were 

informed the situation during the operation, but not 

in the control group. After treatment, it was found 

that the visual biofeedback of ultrasound imaging in 

the experimental group was helpful to improve the 

pain and knee joint function of the patients. 

Ultrasound-guided fluid extraction and intracapsular 

drug injection have the advantages of accurate 

location, high success rate, less complications and 

less glucocorticoid dosage (25). Moreover, 

ultrasound also shows its unique advantages in 

reexamination and dynamic observation, and the 

advantage of ultrasound interventional therapy in the 

treatment of popliteal cyst is becoming more and 

more prominent (26-28). 

 

4.2  Surgical treatment 

The surgical treatment of popliteal cyst is 

mainly aimed at the following aspects: (1) to deal 

with intra-articular pathological lesions. (2) dilate or 

close the communication between the articular 

cavity and popliteal cyst. (3) preserve or remove the 

cyst wall of the popliteal cyst. The main surgical 

methods are traditional open surgery and 

arthroscopic surgery. 

 

4.2.1 Traditional open surgery 

Before the development of arthroscopy, the 

operation was mainly based on traditional open 

resection of popliteal cysts. The surgical incision is 

often S or Z shaped, and then the tissue structure 

around the cyst is separated in turn to identify the 

medial head of gastrocnemius muscle and 

semimembranosus muscle, completely visualize the 

cyst wall, find the internal orifice of the cyst along 

the cyst wall to the deep surface, completely remove 

the cyst wall, and ligate and suture the internal orifice. 

Yuan (29) et al. equally divided 60 patients with 

popliteal cyst into two groups and treated with open 

resection and total arthroscopic surgery, respectively. 

The patients were followed up for 6-30 months. The 

comparison of clinical efficacy between the two 

groups showed that the arthroscopic surgery group 

was significantly superior to the open group in terms 

of incision length, operation time and postoperative 

Lysholm score of knee joint function. Moreover, 1 

case of incision infection, 2 cases of poor wound 

healing and 1 case of recurrence occurred in the open 

surgery group. Therefore, open surgery is simple, but 

it is more invasive and more likely to damage the 

vascular nerves around the cyst. It is easy to form 

skin scars and knee flexion contracture after surgery, 

affecting joint function. 

 

4.2.2 Arthroscopic surgery 

Sansone and De Ponti (30) first proposed 

arthroscopic treatment of popliteal cysts. They 

destroyed one-way valve structure, treated intra-

articular lesions with arthroscopy and found that 95% 

of patients had improved symptoms at postoperative 

follow-up. With the development of minimally 

invasive techniques, arthroscopic surgery has 

become a trend in the treatment of popliteal cysts. At 

present, the unified view is to deal with intra-

articular pathological lesions under arthroscopy, and 

what is controversial is whether to expand the traffic 

site, only deal with joint lesions, or suture the traffic 

site, and surgically remove the posterior cyst (31, 32). 

At present, the two surgical methods have achieved 

good clinical results. Jiang et al. (33) treated 58 

patients with knee osteoarthritis complicated with 
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popliteal cyst by arthroscopic articular cavity 

treatment combined with valvular orifice dilatation, 

resulting in two-way synovial fluid flow between 

knee joint cavity and popliteal cyst. The average 

follow-up was 24 months. The postoperative VAS 

score was significantly lower than that before the 

operation, and the Lysholm score was significantly 

higher than that before the operation. There was no 

recurrence of cysts in all patients. Ohishi et al. (31) 

treated 29 cases of popliteal cyst aged 43 to 77 years 

by expanding one-way valve gap under arthroscope. 

The clinical score, MR image and osteoarthritis 

grade of Rauschning and Lindgren were evaluated 

before and after popliteal operation. 12 cases were 

completely disappeared, 16 cases were reduced, 1 

case was increased, and the improvement rate of 

clinical score was 93.1%, which indicated that 

arthroscopic treatment of popliteal cavity was 

combined To enlarge the diameter of the valve is an 

effective way to treat symptomatic popliteal cavity. 

Calvisi et al. (34) retrospectively studied 22 patients 

with popliteal cysts treated by arthroscopic internal 

suture of valvular communication. During the 

follow-up 2 years after operation, 96% of the 

patients' clinical symptoms were improved, 64% of 

the cysts disappeared and 27% of the patients were 

reduced by MRI reexamination. the clinical 

symptoms of all patients with reduced cysts were 

improved. The surgical method of arthroscopic 

enlargement of valve orifice combined with cyst wall 

resection is also proposed, but there is a risk of 

neurovascular injury in the process of cyst wall 

resection (35). A retrospective systematic analysis of 

arthroscopic valvular orifice enlargement combined 

with cystectomy group and valvular orifice suture 

non-cystectomy group showed that there was no 

significant difference in the improvement of knee 

joint function between the two groups, and the 

results were satisfactory to the patients. however, the 

recurrence rate after cystectomy is lower, but the 

complications are higher (32). It is still controversial 

to expand the valve orifice under arthroscopy and not 

to remove the cyst wall, and whether removal of the 

cyst wall can improve the long-term effect is still 

controversial, which has yet to be confirmed by long-

term follow-up study (36, 37). 

 

5 Discussion 

 

Arthroscopic surgery and ultrasound 

intervention in the treatment of popliteal cyst have 

their own advantages. The former is more difficult in 

technology, which requires the operator to have a 

certain degree of surgical skills, and the patient's 

expense is higher; the latter is easy to operate, which 

can clearly show the cyst, the operation process is 

visualized, the risk of damage to blood vessels and 

nerves is small, and the cost is low  (38-41). Van 

Nest (42) et al. systematically studied the surgical 

and non-surgical treatment of popliteal cysts and 

showed that the surgical treatment method using 

arthroscopic enlargement of the valve 

communication port achieved good results, while 

cyst fenestration and intra-cystic injection of 

glucocorticoids are currently the more recommended 

effective non-surgical treatment methods. However, 

there is no comparative report on which of the two 

treatments has better clinical efficacy. In the 

treatment of popliteal cyst with ultrasound 

intervention, the authors took a different approach by 

destroying unidirectional valve-like structures under 

ultrasound guidance in addition to aspiration of the 

cyst fluid with an epidural needle. The shape of the 

cyst is generally irregular, showing a deep extension 

of the tubular structure of the ingress, and the cyst 

may have mild deformation when the ultrasound 

probe is pressurized. During the operation, firstly 

perform puncture treatment at the unidirectional 

valve position, handle as many targets as possible, 

and destroy the unidirectional valve structure 

completely. It cannot be sucked at first during the 

operation. If the cystic fluid is sucked completely, 

the unidirectional valve structure is not easy to 

distinguish under ultrasound. During the treatment, 

it is noted that some popliteal cysts have multiple 

unidirectional valve-like structures, and each valve-

like structure requires relevant treatment. Finally, 

when the epidural puncture needle aspirates the cyst 
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fluid, it needs to be aspirated from multiple puncture 

directions under ultrasound guidance. The assistant 

cooperates with the extrusion, so that all the cyst 

fluid in the popliteal cyst formed by the puncture 

needle is withdrawn. The patients are followed up for 

a short time, and the better clinical efficacy is 

obtained. 

    Arthroscopic surgery is less invasive and has a 

definite therapeutic effect than traditional open 

surgery. Ultrasound interventional therapy has low 

risk, and the method used by the authors can not only 

avoid the operation for the patients but also achieve 

the effect of surgical treatment. There is no report on 

the treatment, and it will take longer for more studies 

to further confirm. 
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