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 Pes anserinus tendinitis 
- Popliteus and biceps tendinitis 

- Fabellitis and medial 
gastrocnemius  

Pathology of the crazy runner 

Back to the medical school 1 
 4 stades of Blazina modified by Roels et Martens 
 
Stade 1: Pain after sport practice without sport limitation  
Stade 2: Pain at the beginning of the training and with fatigue 
Stade 3: Pain limiting the sport practice   
Stade 3 bis: permanent pain=> stop sport practice 
Stade 4: tendon rupture  
 

Back to the medical school 2 
Three classical signs  

Pain at the palpation of the tendon 
 
Pain during isokinetic tests 
 
Pain during maximal passive stretching 

•  First description in the literature: 1937 
 
•  Moschcowitz reported « knee pain almost 

exclusively in women, who complained of 
pain when going downstairs or upstairs, 
upon rising from a chair, or referred difficulty 
when flexing the knees » 

Pes anserinus tendinitis 

Moschcowitz E. Bursitis of sartorius bursa: an undescribed malady  
simulating chronic arthritis. JAMA 1937; 109:1362-6.  

Anatomy	  
High level of constrains 	


=> 3 muscles 	

•  3 loges	

•  3 different proximal insertions	

•  1 commune distal insertion 	

•  3 nerves	


Pictures Courtsey of  
Pr B Parratte 
Lab of Anatomy, Besançon 
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Anatomy 

Anserine syndrome

321Bras J Rheumatol 2010;50(3):313-27

edema.9 Disappearance of the pain after the injection of local 
anesthetic can contribute for the diagnosis.10 In the majority 
RI�WKH�FDVHV��XOWUDVRXQG�DQG�05,�VWXGLHV�GR�QRW�FRQ¿UP�WKH�
clinical diagnosis.

EPIDEMIOLOGY

This entity inspite of being relatively common is frequently 
neglected. The exact incidence is unknown. Among 600 

consecutive individuals referred to a rheumatology outpatient 
clinic, 108 received the diagnosis of “soft tissue rheumatism”; 
among those, 43 had a diagnosis of anserine bursitis.11

Studies on the real prevalence and risk factors do not exist. 
However, reports suggest that anserine bursitis/tendinitis 
syndrome is more common in overweight females with 
osteoarthritis of the knees.1,8,12 It is believed that it is more 
common in females because women have a wider pelvis, 
resulting in angulation of the knee, which leads to more 
pressure in the area of insertion of the pes anserinus.

Asian authors evaluated 62 patients with knee osteoarthritis 
DQG�YHUH¿HG�WKH�GLDJQRVLV�RI�DQVHULQH�EXUVLWLV��PDGH�E\�RQH�
rheumatologist, in 29 (46%) patients, all females. The authors 
indicated the frequent association between anserine bursitis 
and knee osteoarthritis. This study results are debatable as 
WKH�GLDJQRVLV�RI�DQVHULQH�EXUVLWLV�ZDV�QRW�FRQ¿UPHG�E\�DQ\�
imaging exam.13

Brookler and Morgan6 reported radiographic changes of 
osteoarthritis in 20 out of 24 patients with anserine bursitis.

In another study,11 of 68 patients with presumed 
osteoarthritis, 41 had anserine bursitis, of whom 38 were 
females and 37 were overweight.

7KH�SUHVHQFH�RI�ÀXLG�LQ�WKH�DQVHULQH�EXUVD�ZDV�GRFXPHQWHG�
in 5% of asymptomatic knees.14 Therefore, the presence of 
ÀXLG�LQ�WKH�DQVHULQH�EXUVD�LQ�LPDJLQJ�H[DPV�GRHV�QRW�DOORZ�
the diagnosis of bursitis.15

In a retrospective review of 509 MRIs of the knees of 
488 patients of an orthopedic outpatient clinic with suspected 
“internal derangement”, a prevalence of 2.5% of anserine 
bursitis was observed.16 The most common complaint was 
pain in the medial aspect of the knee simulating injury of the 
medial meniscus. Similar to other studies, the axial image was 
FRQVLGHUHG� HVVHQWLDO� WR� GLIIHUHQWLDWH� DFFXPXODWLRQ� RI� ÀXLG��
HVSHFLDOO\�LQ�WKH�VHPLPHPEUDQRVXV�EXUVD�DQG�LQ�%DNHU¶V�F\VW��
KRZHYHU��RWKHU�ÀXLG�FROOHFWLRQV��VXFK�DV�PHQLVFDO�F\VW��ERQH�
cysts, and bursitis close to the collateral ligament can make 
WKH�GLIIHUHQWLDO�GLDJQRVLV�GLI¿FXOW�17,18

Cohen et al. observed a 34% prevalence of anserine bursitis 
in 96 non-insulin dependent diabetics.19

When evaluating 48 patients with DM, other authors20 
made a clinical diagnosis of tendinitis or bursitis in 23 (23.9%) 
knees of 14 (29.1%) symptomatic patients. However, only four 
(8.3%) diabetic patients had ultrasound changes compatible 
with tendinitis. The results also suggest that structural changes, 
such as meniscal lesions, which occur as a consequence of 
osteoarthritis, can have a role in the origin of pain in the medial 
compartment of the knee in diabetic patients.

Figure 1
Medial view of the knee.
Shows the intimate relationship between the tendons that 
form the pes anserinus and the anserine bursa, implying 
on a difficult clinical and imaging diagnosis.

Figure 2
Pes anserinus tendons.
Shows the distance between the insertion of the pes anserinus and the 
knee joint, which should be considered in the physical examination.
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Real Problem?  
•  Bursa?  
 
•  Tendon?  

Unfortunately, the collagen separation theory does
not hold up under scrutiny either. The following five
observations about pain and collagen in the patellar
tendon are inexplicable. (a) Patients who have patellar
tendon allograft anterior cruciate ligament reconstruction
have minimal donor site knee pain, yet collagen has been
excised. (b) Such patients are generally pain-free (and
back at sport) despite the persistence of abnormal
collagen for two or more years.3 4 (c) Similarly, after
open surgery for jumper’s knee, the imaging appearance
of the tendon—that is, collagen status—does not
correlate consistently with knee pain.5 (d) Patients with
jumper’s knee can also be treated by an arthroscopic
debridement of the infrapatellar fat pad and the
posterior border of the patellar tendon without operation
on the collagen defect in the tendon itself.6 (e) Large
asymptomatic ultrasonographic hypoechoic regions
(abnormal collagen) can be found in patellar tendons of
some athletes who have never had a history of jumper’s
knee.7 8

Such discrepancy between collagen structure and pain
is not confined to the patellar tendon. Patients with
partial (non-perforated) rotator cuV tears were found to
have more pain than those with complete perforations9

despite the former having less collagen damage. Clearly
there is more to tendon pain than discontinuity of collagen
per se.

Nociceptors provide significant aVerent pain pathways.
In the knee, they are located in the retinaculum, fat pad,
synovium, and periosteum,10 and all these structures may
play a role in the tendon pain pathway. Biochemical
irritants may include extravasation of glycosamines,
especially chondroitin sulphate,11 12 from damaged
tendon.

The five observations listed above can be explained with
what we term a “biochemical” hypothesis (fig 2). We
speculate that the pain of patellar tendinopathy is largely
due to biochemical agents irritating nociceptors located in
the fat pad immediately posterior to the patellar tendon. In
39 cadaver dissections of the proximal patellar tendon,13 we
consistently identified a thin layer of fat adherent to the
posterior portion of the patellar tendon. In the correspond-
ing tissue specimens from patients operated on for chronic

jumper’s knee, this fat tissue contained increased Alcian
blue stain (and thus glycosaminoglycans), presumably
leaked from the adjacent region of tendinosis.

To our knowledge, the key irritant biochemical
agent has not yet been identified, and this presents a
challenge for tendon biochemists. Using microdialysis,
Alfredson recently identified an abnormal amount of the
excitatory neurotransmitter, glutamate, in subjects with
painful Achilles tendinopathy.2 Until these histopatho-
logical and biochemical findings are correlated with
some measure of pain, we can only speculate as to whether
they are causative, or merely byproducts of nearby tendi-
nosis.

Of interest, in the rotator cuV pain and pathology study
quoted above,9 collagen damage was inversely related to
pain, but the presence of substance P (a nociceptive neuro-
transmitter) was significantly associated with pain. Nerve
fibres immunoreactive to substance P were localised
around vessels in the subacromial bursa and in the
non-perforated rotator cuV.9

Although the data presented may suggest a biochemical
cause of pain, other workers consider mechanical
impingement of the fat pad as a cause of anterior knee
pain. The Australian physiotherapist, Jenny McConnell,
recognised fat pad impingement as a cause of anterior
knee pain (not necessarily tendon pain) over 10 years ago.
Johnson proposed that impingement caused the pain of
patellar tendinopathy.14 The infrapatellar fat pad is an
extremely sensitive region15 and contains a large number
of nociceptors, but as tendon pain occurs at many
anatomical sites, it does not appear logical that a structure
related to only one tendon—that is, the patellar fat pad—
would necessarily play a unique role in a problem as
widespread as tendinopathy. Further, the clinical
observation that the pain of jumper’s knee does not
disappear and may actually increase when palpation is
performed with the knee in full extension would appear to
argue more for a biochemical than a mechanical cause of
pain in tendinopathy. Nevertheless, the jury requires more
evidence.

If our biochemical hypothesis proves to have some valid-
ity, it would have significant clinical and research implica-
tions. In clinical management, the aim of treatment would
be to modify the biochemical milieu, rather than to focus
on reducing inflammation or necessarily augmenting colla-
gen repair. Collagen repair may, of course, improve the
biochemical milieu and thus explain why eccentric
strengthening programmes can help.16 Researchers would
be encouraged to pursue a pharmaceutical approach
focused on reducing the irritant (but not necessarily
inflammatory) biochemical compounds around the ten-
don. Surgery may play a role through denervation. Thus, if
sports medicine researchers collaborate with basic scien-
tists who understand pain physiology, knowledge will be

Figure 1 The classical “inflammatory” and “structural” tendon pain
models.
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Figure 2 Contemporary “biochemical” tendon pain model.

Implications

1. Tendon repair is one method to decrease biochemical toxins and 

thus pain

3. Denervation of nociceptors—that is, certain surgery—would decrease 

pain

2. Pharmaceutical antidote to biochemical toxins would decrease pain

Significant pain fibres in surrounding synovium and tissues, 

as well as in tendon substance

As yet unidentified biochemical noxious compounds (candidates include 

matrix substances such as chondroitin sulphate)
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Old Model  

Pes anserinus tendinitis 

Unfortunately, the collagen separation theory does
not hold up under scrutiny either. The following five
observations about pain and collagen in the patellar
tendon are inexplicable. (a) Patients who have patellar
tendon allograft anterior cruciate ligament reconstruction
have minimal donor site knee pain, yet collagen has been
excised. (b) Such patients are generally pain-free (and
back at sport) despite the persistence of abnormal
collagen for two or more years.3 4 (c) Similarly, after
open surgery for jumper’s knee, the imaging appearance
of the tendon—that is, collagen status—does not
correlate consistently with knee pain.5 (d) Patients with
jumper’s knee can also be treated by an arthroscopic
debridement of the infrapatellar fat pad and the
posterior border of the patellar tendon without operation
on the collagen defect in the tendon itself.6 (e) Large
asymptomatic ultrasonographic hypoechoic regions
(abnormal collagen) can be found in patellar tendons of
some athletes who have never had a history of jumper’s
knee.7 8

Such discrepancy between collagen structure and pain
is not confined to the patellar tendon. Patients with
partial (non-perforated) rotator cuV tears were found to
have more pain than those with complete perforations9

despite the former having less collagen damage. Clearly
there is more to tendon pain than discontinuity of collagen
per se.

Nociceptors provide significant aVerent pain pathways.
In the knee, they are located in the retinaculum, fat pad,
synovium, and periosteum,10 and all these structures may
play a role in the tendon pain pathway. Biochemical
irritants may include extravasation of glycosamines,
especially chondroitin sulphate,11 12 from damaged
tendon.

The five observations listed above can be explained with
what we term a “biochemical” hypothesis (fig 2). We
speculate that the pain of patellar tendinopathy is largely
due to biochemical agents irritating nociceptors located in
the fat pad immediately posterior to the patellar tendon. In
39 cadaver dissections of the proximal patellar tendon,13 we
consistently identified a thin layer of fat adherent to the
posterior portion of the patellar tendon. In the correspond-
ing tissue specimens from patients operated on for chronic

jumper’s knee, this fat tissue contained increased Alcian
blue stain (and thus glycosaminoglycans), presumably
leaked from the adjacent region of tendinosis.

To our knowledge, the key irritant biochemical
agent has not yet been identified, and this presents a
challenge for tendon biochemists. Using microdialysis,
Alfredson recently identified an abnormal amount of the
excitatory neurotransmitter, glutamate, in subjects with
painful Achilles tendinopathy.2 Until these histopatho-
logical and biochemical findings are correlated with
some measure of pain, we can only speculate as to whether
they are causative, or merely byproducts of nearby tendi-
nosis.

Of interest, in the rotator cuV pain and pathology study
quoted above,9 collagen damage was inversely related to
pain, but the presence of substance P (a nociceptive neuro-
transmitter) was significantly associated with pain. Nerve
fibres immunoreactive to substance P were localised
around vessels in the subacromial bursa and in the
non-perforated rotator cuV.9

Although the data presented may suggest a biochemical
cause of pain, other workers consider mechanical
impingement of the fat pad as a cause of anterior knee
pain. The Australian physiotherapist, Jenny McConnell,
recognised fat pad impingement as a cause of anterior
knee pain (not necessarily tendon pain) over 10 years ago.
Johnson proposed that impingement caused the pain of
patellar tendinopathy.14 The infrapatellar fat pad is an
extremely sensitive region15 and contains a large number
of nociceptors, but as tendon pain occurs at many
anatomical sites, it does not appear logical that a structure
related to only one tendon—that is, the patellar fat pad—
would necessarily play a unique role in a problem as
widespread as tendinopathy. Further, the clinical
observation that the pain of jumper’s knee does not
disappear and may actually increase when palpation is
performed with the knee in full extension would appear to
argue more for a biochemical than a mechanical cause of
pain in tendinopathy. Nevertheless, the jury requires more
evidence.

If our biochemical hypothesis proves to have some valid-
ity, it would have significant clinical and research implica-
tions. In clinical management, the aim of treatment would
be to modify the biochemical milieu, rather than to focus
on reducing inflammation or necessarily augmenting colla-
gen repair. Collagen repair may, of course, improve the
biochemical milieu and thus explain why eccentric
strengthening programmes can help.16 Researchers would
be encouraged to pursue a pharmaceutical approach
focused on reducing the irritant (but not necessarily
inflammatory) biochemical compounds around the ten-
don. Surgery may play a role through denervation. Thus, if
sports medicine researchers collaborate with basic scien-
tists who understand pain physiology, knowledge will be

Figure 1 The classical “inflammatory” and “structural” tendon pain
models.
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Implications

1. Tendon repair is one method to decrease biochemical toxins and 

thus pain

3. Denervation of nociceptors—that is, certain surgery—would decrease 

pain

2. Pharmaceutical antidote to biochemical toxins would decrease pain
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 Current model  : probably Tendon and Bursa 

Khan KM et al. Where is the pain coming from in tendinopathy?  
It may be biochemical, not only structural, in origin. Br J Sports Med;34(2):81-84, 2000.  

Classical causing factors 
=Overuse and maluse 

•  Bikking with automatics pedals 
•  Long distance runners, trail +++ 
 
•  Thight harmstring and inadequate stretching 
 
•  Improper training program: everyday practice, 

rarely on a twice a week runner or biker  

Other causing factors 
•  Diabetes, osteoarthritis, rhumatoid arthritis  
•  Trauma, post-surgery  
•  Bone exostosis 
•  Damage to the medial meniscus 
•  Pes planus,Genu valgum,  
•  Infection,Foreign body reaction  

Diagnosis 
•  Clinical +++  
 
•  Pain pain in the medial aspect of the knee 

when going upstairs or downstairs 
 
•  Sensitivity to palpation (digital pressure) on the 

area of insertion 
 
•  Provocative maneuvers: not always positive  
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Diagnosis 
•  Echo 
•  MRI  
⇒ Can be normal  
⇒ Oedema 

⇒ Eliminate another cause of pain:  
⇒ Overload+++ 
⇒ Sub-chondral fracture  
⇒ Meniscus?  

!

!

Treatment  

« No Sport »  

Conservative treatment  
•  Not the same sport everyday  
  
•  Training adaptation 
 
•  Stretching  
 
•  Infiltration: Echo-guidance 

 Accuracy of ultrasound-guided versus unguided pes anserinus bursa 
injections. Finnoff JT, Nutz DJ, Henning PT, Hollman JH, Smith J. Mayo Cinic  

 

Gastrocnemius   
The medial head more commonly 
than the lateral head  
 
Medial head more active  
 
CLINICALLY PAIN 
 

Diagnosis  

Fig. 23. Axial image showing increased fluid signal in the proximal lateral gastrocnemius
consistent with a mild strain although the location is somewhat atypical (arrow).

Fig. 24. Axial T2 sequences of a calf showing diffuse mild edema of posterior muscles in a pa-
tient thought to have a muscle strain (A). Note filling defects of popliteal branch vessels as com-
pared with opposite side. White arrows demonstrate vicinity where one could look for black
dots representing clot in the veins. Patient eventually developed shortness of breath and was
found to have a pulmonary embolism filling defect (arrow shows thrombus in a pulmonary ar-
tery) seen on CT angiography treated successfully (B).

828 ARMFIELD, KIM, TOWERS, ET AL

US 
Godolinium MRI  

Eliminate a deep veinous 
thrombosis  

Fig. 23. Axial image showing increased fluid signal in the proximal lateral gastrocnemius
consistent with a mild strain although the location is somewhat atypical (arrow).

Fig. 24. Axial T2 sequences of a calf showing diffuse mild edema of posterior muscles in a pa-
tient thought to have a muscle strain (A). Note filling defects of popliteal branch vessels as com-
pared with opposite side. White arrows demonstrate vicinity where one could look for black
dots representing clot in the veins. Patient eventually developed shortness of breath and was
found to have a pulmonary embolism filling defect (arrow shows thrombus in a pulmonary ar-
tery) seen on CT angiography treated successfully (B).

828 ARMFIELD, KIM, TOWERS, ET AL

Fig. 23. Axial image showing increased fluid signal in the proximal lateral gastrocnemius
consistent with a mild strain although the location is somewhat atypical (arrow).

Fig. 24. Axial T2 sequences of a calf showing diffuse mild edema of posterior muscles in a pa-
tient thought to have a muscle strain (A). Note filling defects of popliteal branch vessels as com-
pared with opposite side. White arrows demonstrate vicinity where one could look for black
dots representing clot in the veins. Patient eventually developed shortness of breath and was
found to have a pulmonary embolism filling defect (arrow shows thrombus in a pulmonary ar-
tery) seen on CT angiography treated successfully (B).

828 ARMFIELD, KIM, TOWERS, ET AL
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Rupture of a popliteus cyst?  Conservative Treatment  

•  Deep tranverse massages 
 
•  No sport 6 weeks  
 
•  Ice  
 
•  No infiltration  
 

Fabella= little bean 
11 to 13 % of the knee  
 
Pain from chondromalacia younger patients 
Pain from arthritis in older patients  
 
Palpation at the posterior aspect of the knee 
 

Confirm the diagnosis 

•  Ultrasound + infiltration test  

Treatment  

•  Conservative with infiltration, anestetic 
 
•  Resection under arthroscopy  
J Knee Surg. 2007 Dannawi Z. Arthroscopic excision of the fabella. 
 
•   Remove arthritic hypertrophic fabella at the 

time of TKA 

After TKA   
Femur ovesize 
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Popliteus 
•  Anatomy  

•  Internal rotator of the tibia on 
the femur 

 
•   Assists in flexion of the knee  

•  Stabilizer of the posterolateral 
corner of the knee (flexion) 

•  More a problem of the muscle 
than a tendon problem 

Pictures Courtsey of Pr B Parratte 
Lab of Anatomy, Besançon 

Diagnosis  
 
•  Pain and disconfort postero-lateral aspect of 

the knee  on a mid-flexed knee  
 
•  Pain when running downhill or descending 

stairs  
 
•  Pain when resistance to knee flexion with 

tibia in external rotation 

MRI  

•  Injected MRI may be needed 

Conservative Treatment  

•  Rehabilitation 

•  Guided infiltration  
 
•  Correction of the static problem 
 

Instability is another problem 
 Biceps tendinitis 

•  Biceps  
•  Long head: bi-articular  
•  Short : mono-articular 2 different 

innervation 

Pictures Courtsey of Pr B Parratte 
Lab of Anatomy, Besançon 
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Diagnosis   
•  Pain  
•  Snaping  
•  Associated with postero-lateral lesion 

Conclusion 
•  Overuse and mal-use problem  
 
•  Anatomical factors 
 
•  Comprehension 
 
•  Prevention   
 
•  Cooperation between sport doctors, 

radiologist and sometimes surgeons 


