
Vol.:(0123456789)1 3

Rheumatology International (2019) 39:2177–2183 
https://doi.org/10.1007/s00296-019-04278-9

CASES WITH A MESSAGE

Successful arthroscopic treatment of refractory and complicated 
popliteal cyst associated with rheumatoid arthritis in combination 
with osteoarthritis: case series and literature review

Jae‑Hyuk Yang1  · Hyuk‑Hee Kwon2  · Jin Kyu Lee3  · So Young Bang2  · Hye‑Soon Lee2 

Received: 9 February 2019 / Accepted: 8 March 2019 / Published online: 11 April 2019 
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract
Although popliteal cysts are most frequently identified in patients with osteoarthritis (OA), they may occur in patients with 
rheumatoid arthritis (RA), in which serious complicated cases such as cyst rupture can be developed. The objective of this 
study was to report four patients with RA (six knees) in combination with OA with a brief review of literature of previous 
similar published cases. This is a retrospective review of case records of patients with refractory and/or complicated pop-
liteal cysts, who have successfully treated with arthroscopic intervention. We suggest that arthroscopic interventions such as 
radical debridement, synovectomy, biomechanical valve excision, and/or cystectomy should be considered in patients with 
refractory and complicated popliteal cysts associated with RA or RA in combination with OA.
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Introduction

Rheumatoid arthritis (RA) is one of the most prevalent 
chronic inflammatory arthritis affecting approximately 1% 
of the population worldwide. It is characterized by inflam-
matory proliferation of the synovium of the joint, with 

subsequent destruction of the articular structure such as 
cartilage, bone, and adjacent ligaments and tendons [1–3].

Popliteal cysts are usually seen secondary to osteoarthri-
tis (OA), RA, and less commonly trauma, infections, and 
other causes of inflammatory arthritis [4]. Several etiologi-
cal mechanisms of popliteal cyst have been suggested: (1) 
enlargement of the gastrocnemius–semimembranosus bursa, 
which has communication with the joint, (2) rupture of the 
posterior articular capsule and its transformation to a cyst in 
a chronic course, and (3) herniation of the posterior articular 
capsule due to a chronic increase in the intra-articular pres-
sure [5].

Fielding et al. [6], in their study using MRI, reported that 
popliteal cyst was seen in adult populations at a rate of 4%, 
with the rate being higher in the elderly population. Ando-
nopoulos et al. [7] reported that popliteal cyst was detected 
in 47.5% of RA using ultrasonography, only 43.3% of which 
had been diagnosed clinically. Although cysts present as an 
asymptomatic mass in most cases, they are also known to 
cause severe clinical problems such as pseudothrombophle-
bitis, thrombophlebitis, compartment syndrome, and neu-
ropathy, most of which may need specific treatment such as 
surgical intervention [8–11].

A few previous reports have described the complicated 
popliteal cyst associated with RA [7, 12, 13]. However, since 
the underling pathophysiology of the disease itself and the 
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particular pathology of popliteal cyst of RA might be quite 
different from that of OA, optimal surgical approaches and 
their technical aspect for good clinical outcome should be 
addressed. In this report, four patients with RA in combina-
tion with OA having refractory and complicated popliteal 
cysts who were successfully treated by means of arthro-
scopic treatment are described with a brief review of litera-
tures of surgical management of popliteal cyst associated 
with RA.

Methods

This was a retrospective review of all cases with RA having 
refractory popliteal cysts that had been performed surgery 
during 2017–2018 at a single center in South Korea. We 
have reviewed the cases regarding demographic features, 
laboratory findings including autoantibodies such as rheu-
matoid factor (RF) and anti-citrullinated peptide antibody 
(ACPA), DAS 28-ESR (disease activity score 28-ESR), 
medications, radiographic findings including MRI, joint 
fluid analysis, number of intra-articular injection of gluco-
corticoid 6 months prior to surgery, and clinical outcomes 
after surgical treatment. The patients were informed that 
the data of the cases would be submitted for publication 
and provided their consent. This study was approved by the 
Institutional Ethics Review Board of Hanyang University 
Guri Hospital in South Korea.

Search strategy

An electronic literature search was performed using the 
Medline, Embase, and Scopus databases. Articles written 
in English from 1960 to 2018 were searched. The following 
keywords were used along with the Boolean search func-
tion: “popliteal cyst” and “rheumatoid arthritis”. Because 
the scope of the literature review is limited to patients with 
RA who had been performed surgery for popliteal cyst, we 
carefully screened for appropriate studies. As a result, a total 
of nine reports (including one with only abstract available) 
were reviewed.

Results

A total of four patients were eligible for the current review. 
Table 1 summarizes details of the cases. The table includes 
initial clinical characteristics, autoantibodies such as RF and 
ACPA, DAS 28, medications, radiographic findings includ-
ing MRI, and clinical outcomes after surgical treatment. All 
were females and seropositive (RF positive or ACPA posi-
tive). DAS28-ESR that are widely used for assessment of 

disease activity for RA was among 3.1–4.84, which means 
moderate disease activity except case 3 that showed low 
disease activity. All cases were combined with OA that rep-
resented by Kellgren–Lawrence grade (K–L grade) 2 or 3. 
Case 1 is described in detail below, which includes patient’s 
history and physical examination, radiography, MRI, surgi-
cal procedure, and arthroscopic and histologic findings. The 
remaining three cases are described briefly.

Case 1

A 62-year-old woman with 15 years of history of seroposi-
tive RA presented with left knee joint discomfort and lower 
leg swelling. She was taking sulfasalazine 2 g/day, predni-
solone 5 mg/day, and subcutaneous golimumab (anti-tumor 
necrosis factor monoclonal antibody). Intra-articular gluco-
corticoid injection was performed three times in the affected 
knee joint over a year, but without improvement. Her lower 
leg swelling had been aggravated for over 12 weeks, and 
she had suffered from increased pain with motion and lim-
ited knee flexion despite conservative treatment. Physical 
examination revealed cutaneous erythema, swelling, and 
tenderness of the left calf. She showed moderate disease 
activity of DAS28-ESR 4.84, erythrocyte sedimentation rate 
110 mm/h, and C-reactive protein of 5.99 mg/dl. Radiologic 
imaging showed mild joint space narrowing without a sig-
nificant valgus or varus deformity (K–L grade 2) (Fig. 1). 
Ultrasonography revealed popliteal cyst with synovial 
hypertrophy and analysis of joint fluid revealed white blood 
cell 17,200 with polymorphonuclear (PMN) cell 74%. MRI 
(fat-suppressed fast spin-echo T2-weighted images) revealed 
4.1-cm multiloculated ganglion cysts at the popliteal fossa 
and a complicated popliteal cyst with leakage to the distal 
limb through a subcutaneous extension (Fig. 2). The dis-
tal leakage extended down to the mid-calf area. The patient 
was hospitalized to further evaluate the status and prevent 
further swelling of the lower limb. Fortunately, the patient 
did not develop severe complications such as compartment 
syndrome. Arthroscopy-assisted cyst decompression was 
planned. The operative procedure was conducted using three 
arthroscopic portals: the standard anterolateral, anterome-
dial, and the posteromedial portals. Using the posteromedial 
portal, the opening of the cyst was identified by inferiorly 
displacing the overlying capsular fold located at the pos-
teromedial side of the medial head of the gastrocnemius. 
Once the opening had been identified, the capsular fold was 
resected using basket forceps and an arthroscopic shaver. 
The valvular opening of the posterior capsule was enlarged 
to completely resect the capsular fold. The arthroscope was 
then switched to the posteromedial portal using a switching 
stick. The arthroscope was advanced further to the posterior 
and distal aspect which revealed the popliteal cyst consisted 
of debris and wall septa. The cystic wall was hypervascular 
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and friable, which was different from the popliteal cyst wall 
in osteoarthritic knee joint (Fig. 3). Careful attention was 

given when debriding the lateral wall of the popliteal cyst 
to prevent damage to the adjacent neurovascular structures. 

Table 1  Summary of clinical characteristics of the presented four cases with rheumatoid arthritis combined with knee osteoarthritis

RF rheumatoid factor, ACPA anti-citrullinated peptide antibody, ESR erythrocyte sediment rate, CRP C-reactive protein, TJC tender joint count, 
SJC swollen joint count, DAS28-ESR disease activity score 28-ESR, DMARDs disease-modifying anti-rheumatic drugs, K–L grade Kellgren–
Lawrence grade, PMN polymorphonuclear cell, IAI intra-articular injection, NA not applicable

Case 1 Case 2 Case 3 Case 4

Age at onset of 
symptom

62 75 54 66

Disease duration 
(years)

16 11 18 7

Sex Female Female Female Female
Laboratory test
 Serology

  RF (IU/ml) 23 101 61 < 20
  ACPA (U/ml) 43 1740 3377 271
  ESR (mm/h) 110 31 85 42
  CRP (mg/dl) 5.99 0.1 2.55 0.1

Disease activity at surgery
 Joint count

  TJC 3 0 1 0
  SJC 3 1 1 2
  DAS28-ESR 4.84 3.1 4.71 3.43

Current medication
 DMARDs Sulfasalazine 2 g/day Leflunomide 

20 mg/day
Methotrexate 

15 mg/week
Methotrexate 15 mg/week, hydroxy-

chloroquine 200 mg/day
 Glucocorticoid Prednisolone 5 mg/day Not used Prednisolone 

5 mg/day
Not used

 Biologics Subcutaneous golimumab Not used Subcutaneous 
golimumab

Not used

 Location Both Left Left Both
Left Right Left Right

X-ray
 K–L grade 2 2 2 3 3 3

MRI
 Size of cyst (cm) 4.1 5.4 × 3.0 × 1.6 2.4 × 1.3 × 6.7 3.0 2.0 × 3.7 × 2.1 4.1 × 3.0 × 5.3
 Cyst septation Yes Yes Yes N/A Yes Yes
 Cyst leakage Yes Yes No Yes No No
 Meniscus tear Yes Yes Yes Yes Yes Yes
 Ligament damage No No Yes Yes No No

Joint fluid analysis
 WBC count (1/

mm3)
17,200 NA 400 16,000 90 NA

 PMN cell (%) 74 NA 45 73 28 NA
No. of glucocorti-

coid IAI within 
6 months of 
surgery

2 1 1 1 1 1

Surgery Arthroscopic cystectomy Arthro-
scopic 
partial 
cystec-
tomy

Arthroscopic 
cystectomy 
and debride-
ment of medial 
meniscus

Arthroscopic 
cystectomy and 
synovectomy

Arthroscopic cystectomy with partial 
meniscectomy

Follow-up duration 
after surgery

12 12 12 12 12 12

Recurrence No No No No No No
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Further debridement of the capsule was done down to the 
leakage area. A biopsy sample was taken from the cystic 
wall. Histopathological examination showed fibro-hyalinized 
tissue and plasma cells resulting from active chronic inflam-
mation (Fig. 4). All procedures were performed with a stand-
ard 30° arthroscope. The water pump pressure was mini-
malized throughout the operation (not exceeding 50 mmHg) 
to prevent any further leakage through ruptured cyst which 
might cause increased calf pressure (e.g., iatrogenic com-
partment syndrome of lower leg). The physical status of calf 
swelling was monitored continuously. In addition, radical 
synovectomy was performed intra-articularly, especially at 
the suprapatellar pouch and medial/lateral gutter area. A suc-
tion drainage was inserted at the cyst resection site and com-
pressive dressing was applied. This drainage was removed 
the next day of operation and a full extension splint was 

applied for 7 days. Immediately after left knee operation, she 
complained of right knee pain and popliteal area discomfort 
due to the same complicated popliteal cyst, for which arthro-
scopic partial cystectomy was performed. Full weight bear-
ing and active–passive motion were permitted from 1 week 
after surgery. Pain and swelling improved dramatically after 
surgery and further decreased after hospital discharge. Full 
range of motion of both knee joints was observed without 
recurrence of the popliteal cyst at the 12-month follow-up.

Case 2

A 75-year-old woman with 11 years of history of sero-
positive RA presented due to swelling of left popliteal 
fossa and discomfort when bending the knee. The patient 
had a low activity of RA (DAS28-ESR 3.1) without any 
other joint involvement except the left knee joint. She 
took leflunomide 20 mg daily. Simple X-ray of the knee 

Fig. 1  Radiologic image showing mild joint space narrowing on left 
knee joint (arrow) without a significant valgus or varus deformity

Fig. 2  Magnetic resonance images (fat-suppressed fast spin-echo 
T2-weighted images) showing 4.1-cm sized multiloculated ganglion 
cysts at the popliteal fossa and complicated popliteal cyst with leak-

age to the distal limb through a subcutaneous extension (arrows). a 
Coronal, b sagittal, and c axial images

Fig. 3  Popliteal cystic wall consisting of debris and wall septa. The 
walls were hypervascular and friable, different from the popliteal cyst 
wall of an osteoarthritic knee joint. The scope was introduced via the 
posteromedial portal, whereas the arthroscopic shaver was introduced 
through the standard anterolateral portal (arrow)
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showed OA change with K–L grade 2. MRI revealed the 
multiloculated cysts without leakage to the distal limb but 
combined with meniscal tear and ligament damage. Joint 
fluid analysis revealed white cell count 400 (PMN 45%). 
She was treated with the intra-articular glucocorticoid 
injection, but the symptoms recurred within a few days. 
Arthroscopic cyst excision and debridement of medial 
meniscus were performed 3 months after the onset of 
symptoms. After the operation, the patient is under obser-
vation for 12 months without recurrence.

Case 3

A 54-year-old-woman with 18 years of history of sero-
positive RA presented with newly developed swelling of 
left lower leg. On examination, swelling was observed 
from the left knee to the ankle and pain was not accompa-
nied. The patient was taking methotrexate 15 mg weekly, 
prednisolone 5 mg daily, and subcutaneous golimumab. 
She showed moderate disease activity (DAS28-ESR 4.71) 
and had no joint symptoms other than left knee. Simple 
knee X-ray showed OA change with K–L grade 3. MRI 
revealed popliteal cyst leakage with meniscal and liga-
ment damage of left knee and laboratory investigation of 
aspirated fluid from cyst revealed white cell count 16,000 
(PMN 73%). She underwent intra-articular glucocorticoid 
injection into the knee joint, but the symptoms recurred. 
Arthroscopic cystectomy and synovectomy was per-
formed. During the follow-up period of 12 months after 
surgery, there was no recurrence of popliteal cyst.

Case 4

A 66-year-old woman with 7 years of history of seropositive 
RA presented with both knee pain. The disease activity of 
RA was well controlled and patient was taking methotrexate 
15 mg weekly, hydroxychloroquine 200 mg daily. Simple 
knee X-ray revealed bilateral OA with K–L grade 3. MRI 
revealed septated popliteal cysts with meniscal tear in both 
knees and joint fluid analysis of left knee showed white cell 
count 90 (PMN 28%). Despite intra-articular glucocorticoid 
injection into both knee joints, symptoms persisted. Arthro-
scopic cyst excision and partial medial meniscectomywere 
performed on both knees. After the operation, the patient is 
under observation for 12 months without recurrence.

Discussion

In the present study, four RA patients (six knees) in combi-
nation with OA having refractory popliteal cysts have suc-
cessfully been treated with arthroscopic operation includ-
ing cystectomy, synovectomy, and/or correction of valvular 
communication of cysts. All cases have been actively treated 
with DMARDs and/or biologics such as golimumab for RA, 
by which disease activity of RA except knees was relatively 
well controlled.

Popliteal cysts are generated by the communication of 
the bursas around the knee joint. During knee flexion and 
extension, a pressure difference occurs between the intra-
articular and intracyst regions, leading to fluid collection 
as a check-valve mechanism [14]. Popliteal cyst is usually 
asymptomatic; however, posterior knee pain, knee stiffness, 
swelling, palpable mass, and discomfort can occur with the 
cyst alone.

RA is a type of autoimmune disease that causes chronic 
inflammation in the whole body, in which the synovium is 
the primary target particularly. As the synovitis becomes 
more severe, the tissues become friable and may be easily 
torn in cases of popliteal cyst. If the extra-articular leakage 
is small and chronic, the patient may only present symptoms 
of swelling and/or edema of the lower extremity. However, 
if the leakage is acute and large in amount, this may result 
in serious complications such as compartment syndrome 
[8–11]. In cases of popliteal cyst rupture, extravasation of 
degraded blood products and inflammatory synovial fluid 
may cause irritation and inflammation of the surrounding 
fascia, muscles, and subcutaneous tissues. Liao et al. [4] 
have reported that RA was the second most common disease 
that were associated with popliteal cyst (20.6%) following 
OA (50.6%), which was investigated by ultrasonography. 
However, they have also emphasized that cases of ruptured 
popliteal cyst were more frequent in the inflammatory dis-
eases (66.7%) such as RA than the degenerative one (33.3%).

Fig. 4  Histopathological images showing fibro-hyalinized tissue and 
plasma cells resulting from active chronic inflammation (hematoxylin 
and eosin staining, original magnification ×200)
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Although various conservative treatments for popliteal 
cysts with RA could be successfully, surgical interventions 
may be required for refractory or/and complicated cysts as 
presented in this report. Optimal RA disease activity control 
is crucial to prevent recurrence.

One of the important implications of this report is that 
prompt evaluation should be conducted when lower leg 
swelling or edema develops in RA patients, as shown in 
case 1. All four cases in the present report were postmeno-
pausal females and all six knees were combined with OA 
changes such as K–L grade 2 or 3, and meniscal/ligament 
damage on MRI. Therefore, underlying pathophysiology 
of popliteal cysts in the cases might result from that of 
OA. However, unlike the cystic wall of popliteal cyst in 
patients with only OA pathology, the popliteal cyst wall 
in RA patients tends to be hypervascular and inflamma-
tory, which can possibly make the walls friable, leading to 

leakage and rupture. With extension of pain and swelling 
to the lower leg especially with acute development, pop-
liteal cystic wall leakage and subsequent rupture should 
be considered in this subgroup of RA patients.

Since popliteal cyst is most frequently associated with 
OA, many reports regarding to treatment options have 
been focused on OA, with relatively few reports related 
to RA. In our literature review (Table 2) [15–23], which 
included nine reports, surgical interventions such as open 
synovectomy/cystectomy, arthroscopic synovectomy/
cystectomy and biomechanical valve excision have been 
reported with overall successful outcomes. However, 
Ushiyama et al. [20] reported a case who had neurologic 
complication even after emergency fasciotomy, emphasiz-
ing the importance of early detection and intervention of 
such complicated popliteal cyst rupture for preventions of 
life-long neurologic impairments.

Table 2  Review of all nine articles from literature search

RA rheumatic arthritis, NA not applicable, US ultrasound, MRI magnetic resonance imaging, CT computed tomography
a Article in Japanese with only abstract available

References, 
country

Number 
of case

RA activity Symptoms Diagnostic image Rupture of cyst Treatment Outcome

Jayson et al. UK 
[15]

7 NA Painful swelling Arthrogram No Anterior synovec-
tomy

Resolution

Kirkham et al. UK 
[16]

2 Active Painful swollen 
left shin

US, arthrogram Yes Open surgical 
drainage  +  ster-
oid injection

Resolution

Kanekasu et al. 
Japan [17]a

5 NA Pain and swelling 
in the popliteal 
region

MRI No Arthroscopic 
synovectomy (4 
cases), open cyst 
excision (1 case)

No recurrence 
in arthroscopic 
treatment, 
recurred in open 
cystectomy 
patient

Tanaka et al. 
Japan [18]

31 NA Swelling, pain, 
and discomfort

NA No Arthroscopic syn-
ovectomy plus 
pedicle graft 
capsuloplasty

74% resolu-
tion, 23% mild 
symptoms, 3% 
swelling and 
tenderness after 
normal activities

Lee et al. Korea 
[19]

1 NA Knee pain, 
posterior tibial 
neuropathy

US, MRI No Open surgical 
cystectomy

Pain resolution, 
numbness 
remained

Ushiyama et al. 
Japan [20]

1 NA Leg pain, drop 
foot, ant 
compartment 
syndrome

CT, arthrogram Yes Emergency fasci-
otomy

Palsy remained

Mikashima et al. 
Japan [21]

8 Active Painful swelling MRI No Direct view cyst 
resection and/
or arthroscopic 
synovectomy

1 recurrence in 
cystectomy, only

Ravlic-Gulan et al. 
Croatia [22]

1 Inactive Swelling in pop-
liteal fossa

US, MRI No Arthroscopic syn-
ovectomy, open 
cyst excision

Re-cystectomy
Anterior synovec-

tomy
Adiyeke et al. 

India [23]
1 Maybe inactive Swelling in pop-

liteal fossa
MRI No Arthroscopic 

cystectomy
Resolution
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In conclusion, arthroscopic intervention which allows the 
surgeons to perform radical debridement, synovectomy, bio-
mechanical valve excision, and/or cystectomy in a delicate 
nature should be considered in patients with refractory and 
complicated popliteal cysts associated with RA or RA in 
combination with OA.
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