
INTRODUCTION

The fabella (little bean) is a small sesamoid bone typi-
cally found in the tendon of the lateral head of the gas-
trocnemius (GCL) behind the lateral condyle of the fe-
mur. This bone has an anatomic variation in 10% to 87% 
cases [1-3]. Fabella syndrome, a rare cause of knee pain, 
is characterized by repeated pain in the posterolateral 
aspect of the knee. Fabella syndrome can be diagnosed 
on the basis of clinical symptoms, physical examination, 
or radiographic or ultrasonographic (USG) findings but 
tends to be overlooked. As the fabella is a normal ana-
tomic structure, it is not usually considered as the cause 
of pain. Although the fabella could be a source of atypi-

cal knee pain, it is often misdiagnosed as other common 
causes of knee pain such as intra-articular loose body, 
meniscal tear, and osteoarthritis or lumbosacral radicu-
lopathy. Such misdiagnosis may delay treatment or result 
in unnecessary arthroscopic procedures [4].

Treatment of fabella syndrome includes various non-
surgical conservative treatment or surgical excision but 
the outcome is not favorable [3,4].

In this study, radial extracorporeal shock wave therapy 
(rESWT) was applied as a new treatment strategy for 
fabella syndrome with good results. To the best of our 
knowledge, this is the first report of rESWT for treatment 
of fabella syndrome. 

Annals of Rehabilitation Medicine

Case Report

Ann Rehabil Med 2016;40(6):1124-1128
pISSN: 2234-0645 • eISSN: 2234-0653
https://doi.org/10.5535/arm.2016.40.6.1124

Effect of Radial Extracorporeal Shock Wave 
Therapy in Patients With Fabella Syndrome

Pyong-Hwa Seol, MD, Kang Wook Ha, MD, Yun Hee Kim, MD,  
Ho-Jun Kwak, MD, Seung-Wan Park, MD, Byung-Ju Ryu, MD

Department of Physical Medicine and Rehabilitation, Sahmyook Medical Center, Seoul, Korea

The fabella is a small sesamoid bone generally located in the tendon of the lateral head of the gastrocnemius 
behind the lateral condyle of the femur. Fabella syndrome is the occurrence of posterolateral knee pain associated 
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with conservative or surgical treatment. We applied radial extracorporeal shock wave therapy as a new treatment 
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CASE REPORT

Three middle-aged women (cases 1, 2, and 4) and 1 
man (case 3) visited our hospital as outpatients because 
of intermittent unilateral (right: cases 1, 2, and 3; left: 
case 4) posterolateral knee pain. Cases 1 and 2 were 
housewives, case 3 was a truck driver, and case 4 was a 
teacher. In cases 1, 2, and 4, recent increased activity had 
caused posterior knee pain; whereas, case 3 had poste-
rior knee pain for 12 years. On physical examination of 
the patients’ knees, there was no swelling in anterolateral 
or posterior knee area and knee joint motion was smooth 
with no detectable crepitus in the patellofemoral or tibio-
femoral articulations. Manual muscle tests for knee and 
ankle muscle groups showed normal results in all cases. 
Range of motion of the symptomatic knee was nearly 
equal to that of the contralateral knee in cases 1, 2 and 

4; while full extension of the knee joint was impossible 
because of pain in case 3. Examination of the ligaments 
around the knee joint indicated absence of ligament laxi-
ty with normal findings on anterior and posterior drawer, 
valgus-varus stress, Lachman’s, pivot shift, and Apley’s 
tests. In all cases, typical symptoms of fabella syndrome 
were observed such as pain on direct pressure to the fa-
bella, crossed leg to extension position of knee, knee flex-
ion to extension position, and gait (Table 1). 

Osteoarthritis was diagnosed on radiography (Kellgren-
Lawrence grading scale 1) in cases 1, 2, and 3. Cases 2, 
3, and 4 had fabellas in both knees; while case 1 had a 
fabella only in the right knee that showed pain symptoms 
(Table 1, Fig. 1).

On USG, there was no joint effusion, synovial thicken-
ing, intra-articular loose body, fluid collection in the bur-
sa, ganglion cyst, patellar tendon and ligament tears or 

Table 1. General characteristics of patients

Case 1 Case 2 Case 3 Case 4
Sex/age Female/63 Female/54 Male/48 Female/55

Occupation Housewife Housewife Truck driver Teacher

Duration 1 month 4 months 12 years 1 month

Fabella Right GCL Both GCL Both GCL Both GCL

Pain side (diameter) Right knee (6 mm) Right knee (5 mm) Right knee (8 mm) Left knee (4 mm)

Aggravating 
   factor

Crossed leg position 
   then extension
Knee flexion position 
   to extension
Direct pressure on 
   the right fabella

Knee flexion position 
   to extension
Direct pressure 
   on the right fabella

After driving
Knee full extension 
   in stand
Direct pressure on 
   the right fabella

Crossed leg position 
   then extension
Direct pressure on the 
   left fabella

Previous 
   surgery

None None Arthroscopic 
   arthroplasty

None

Past treatment 
   history

Trigger point injection 
   in right GCM, 
   hamstring, priformis, 
   gluteus medius
NSAIDs gel

None Intravenous NSAIDs 
   when the pain 
   occurred (almost 
   every month)

None

Kellgren-
   Lawrence 
   grading scale

1 1 1 None

Prescript analgesics None None None None

rESWT apply session 2 4 1 1

Previous NRS 8 8 8 4

Post treatment NRS 1→1 0→1→5→1 1 0

GCL, lateral head of gastrocnemius muscle; GCM, medial head of gastrocnemius muscle; rESWT, radial extracorpo-
real shock wave therapy; NRS, numerical rating scales; NSAID, nonsteroidal anti-inflammatory drugs.
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tendonitis, and occult fractures (Fig. 1). The fabellas were 
noted in all cases of painful knees and direct tenderness 
above fabellas was provoked by compression with USG 
probe. There was no swelling or tear in the origin of GCL 
of the lateral condyle of the femur as well as the GCL fi-
bers around the fabellas. 

We applied rESWT using MASTER PLUS MP2000 (Storz 
Medical, Tagerwilen, Switzerland) at the fabella under 
USG guidance. All patients were prepared in the prone 
position with extended knee. Three thousand shock 
waves with 12 Hz were delivered at the intensity of 3 to 
5 bar. Total 1 to 4 interventions according to cases were 
applied at an interval of 2 weeks. An aqueous gel was ap-
plied between the probe and skin to reduce the loss of 
shock wave energy at the interface. 

After treatment, pain score was decreased from 8 to 1 
in cases 1, 2, and 3 and from 4 to 0 in case 4 on the nu-
merical rating scales (NRS). In addition, in case 3, full 
extension of the knee joint was achieved. These effects 
were maintained for 2 months. Booster stimulations were 
applied in cases 1 and 2 (Table 1). No side effect such as 
bruising or edema was observed on the treatment area.

DISCUSSION

The fabella is a sesamoid bone generally located around 
the posterolateral knee area in the GCL. The fabella can 
exist in a non-ossified fibrocartilaginous state and is oc-
casionally found in the medial head of the gastrocnemius 
[2]. Recently, two anatomical studies suggest that the fa-
bella complex is composed of fabella and its surrounding 
structures including not only the GCL but also plantaris 

muscle, oblique popliteal ligament, arcuate ligament, 
fabellofibular, and fabellopopliteal ligaments. The inter-
actions among the fabella complex could result in the 
development of ossified fabella. The fabella could have 
a functional role by redirecting the flexion force of knee 
joint, similar to the patella redirecting extension forces of 
the knee joint [1,2].

In the general population in Western countries, the fa-
bella is present in approximately 10%–30% subjects and, 
in most cases, located in the GCL and bilateral knees [3]. 
However, wide variations were reported in the incidence 
of fabellas in 61 Chinese cadavers, of which 53 cases 
(86.89%) had fabellas in the lateral head and 6 (9.84%) in 
the medial head [2]. Another cadaveric study on 39 Japa-
nese indicated 66.0% cases with fabellas, including bony 
fabellas (29.3%). Of these bony fabellas, 43 (97.7%) were 
located in the GCL with its surrounding structures [1].

In our study, cases 2, 3, and 4, had fabellas located on 
the GCL on both knees; whereas case 1 had a fabella only 
on the right knee. X-ray and USG indicated ossified fabel-
las in all cases (Fig. 1).

Posterolateral knee pain due to the presence of a fa-
bella, also referred to as fabella syndrome, may occur 
[5,6]. Fabella syndrome is associated with position- or 
activity-related posterolateral knee pain during end-
range of knee flexion, knee extension, and various sport-
ing attempts [7]. Posterolateral knee pain on pressing the 
fabella, is an obvious indicator of the fabella as the un-
derlying cause [8].

While the exact pathophysiology of fabella syndrome 
is unclear, some hypotheses have been proposed. First, 
the enthesopathy of fabella complex could be a cause 
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Fig. 1. X-ray and ultrasonography 
images of the fabella (arrow). 
Knee X-rays of case 1 (A), case 
2 (B), case 3 (C), and case 4 (D). 
Ultrasonography images of case 1 
(E), case 2 (F), case 3 (G), and case 
4 (H).
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of fabella syndrome. Overall, the fabella itself does not 
generate pain, however, the ossified fabella can cause 
increase in tensile force and repetitive mechanical stress 
of the fabella complex [1,8]. This leads to inflammatory 
response and pain of fabella complex [2,4,7]. Second, the 
proximity of the fabella to the lateral condyle of the femur 
is another potential cause of fabella syndrome through 
synovial irritation and degeneration of the articular 
surface [2,6]. The former emphasizes the pathology on 
fabella complex; whereas the latter on knee joint or the 
lateral condyle of the femur. 

In our cases, the size of the fabellas was <8 mm, which 
was too small to irritate the synovium or articular surface 
of the lateral condyle of the femur. However, the patients 
experienced direct tenderness over the fabella and pain 
was provoked on stretching the knee joint, as seen in en-
thesopathy. Acute overloading (increased tensile force) 
or overuse (repetitive mechanical stress) seemed to trig-
ger the fabella syndrome. In cases 1, 2, and 4, recently 
increased walking exercise caused posterior knee pain; 
and case 3 (a truck driver) drove in the knee flexion pos-
ture and exerted repetitive pressure on the right ankle by 
pushing the accelerator and brake pedals. Therefore, in 
our cases, enthesopathy of fabella complex was consid-
ered as the main cause of fabella syndrome. 

USG allows dynamic assessment of the exact tender 
point over the fabella, which can be compared easily with 
the contralateral side. In addition, other pathologic find-
ings that potentially cause knee pain can be ruled out, 
such as joint effusion, synovial thickening, intra-articular 
loose body, fluid collection in the bursa, ganglion cyst, 
patellar tendonitis, and occult fractures. Fabella-related 
pain can be misdiagnosed on USG as an abnormal soft 
tissue calcification or loose body, hence, caution is re-
quired in identifying the fabella [9].

Fabella syndrome can be treated with non-surgical con-
servative methods or surgical treatment [8]. Non-surgical 
treatment includes steroid injection, immobilization with 
splinting and casting, temporary restriction of activity, 
physical modality, manual therapy and analgesic agents. 
Fabellectomy is a representative surgical treatment [3,4]. 
Literature reports on surgical treatment include small 
sample size and uncertain postoperative success rates. 
Surgical excision should be considered with priority for 
cases with fabella-induced peroneal nerve injury or articu-
lar surface irritation of the lateral condyle of the femur [8]. 

ESWT is gaining attention as a new treatment strategy 
for various musculoskeletal problems, because of its 
effectiveness, noninvasiveness, and applicability. The 
therapeutic mechanism of ESWT includes destruction of 
sensory unmyelinated nerve fibers, neovascularization in 
degenerative tissues, and hyperstimulation analgesic ef-
fect. ESWT can be classified into two types including fo-
cused ESWT and rESWT. Compared with focused ESWT, 
rESWT has larger treatment areas with superficial action 
thus providing potential advantages in treatment of su-
perficial structure pathology such as enthesopathy [10]. 

We applied rESWT under the assumption that fabella 
syndrome in our cases was an enthesopathy of fabella 
complex. The 15 mm-diameter of the transmitter head 
of rESWT was larger than the size of fabella and suffi-
cient for stimulating the entire fabella complex including 
fabella and its surrounding structures. Application of 
rESWT resulted in immediate and dramatic resolution of 
symptoms that was maintained in the 2-month follow-
up.

In conclusion, fabella syndrome should be considered 
in the differential diagnosis of posterior knee pain. If the 
cause of the fabella syndrome is thought to be the enthe-
sopathy of fabella complex, it could be managed with rE-
SWT successfully. Larger studies are required to confirm 
this result, establish a treatment protocol for rESWT, and 
compare focused ESWT with rESWT.
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