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The biceps tendon footprint
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Background   By arthroscopy, we observed a phe-
nomenon that, according to our knowledge not previ-
ously described, we call the “biceps tendon footprint” 
(BTF)—an area of chondromalacia beside the bicipital 
groove. 

Patients and methods   We studied 118 shoulder 
arthroscopies prospectively. We documented whether a 
BTF could be observed and what the main pathology 
associated with it was. We used 3 grades of cartilage 
wear to describe BTF, and we analyzed pathological 
changes in associated structures (subscapularis, biceps 
tendon and humeral head). 

Results   We found a BTF in 16% of the cases. Asso-
ciated diagnoses were cuff tears and instabilities, most 
often multidirectional. We observed all 3 grades of carti-
lage wear, grade 3 being the commonest. Biceps synovi-
tis occurred more often in the BTF group. 

Interpretation   BTF is not a rare phenomenon. Mal-
traction of the intraarticular biceps tendon in MDI and 
cuff tears in addition with biceps synovitis appear to 
cause BTF. 

■

There is a vast amount of literature dealing with 
the anatomy, mechanics and pathology of the long 
head of the biceps tendon. We could not find a 
description of a phenomenon that we had observed 
several times by arthroscopy. By analogy with the 
“footprint” of the rotator cuff (Tierney et al. 1999, 
Ruotolo et al. 2004) , we call it the “biceps tendon 
footprint” (BTF). Contrary to the rotator cuff foot-
print, BTF is a pathological finding. It is an area 
of chondromalacia or—depending on the grade 
of cartilage wear—bare bone beside the bicipi-
tal groove. We believe that this chondromalacia 

is caused by the long head of the biceps tendon. 
In reviewing several books on shoulder diseases 
(Snyder 2003, Rockwood and Matsen 2004) or 
shoulder arthroscopy (Snyder 2003, Tibone et al. 
2003), and also the the original literature (Haber-
meyer et al. 1998, Favorito et al. 2001, Ruotolo et 
al. 2002, Barthel et al. 2003) we could not find any 
information about this phenomenon. We therefore 
started a prospective trial to obtain information on 
how often it appears, to what pathologies it might 
be associated, and whether there are different types 
of BTF—so that a grading might be possible.

Patients and methods

Between January 2003 and March 2004, we per-
formed 118 shoulder arthroscopies in 118 patients 
(Table 1). The arthroscopies were performed on 
62 men and 56 women and in 71 right and 47 left 
shoulders, and all were done by the same surgeon. 
The average age was 52 years. The arthroscopy 
was routinely performed using a standard posterior 
portal and an anterior portal for visualization and 
placing of the instruments. We used the 15-point 
technique of Snyder (2003) to evaluate the shoul-
der joint. 

In this prospective study, we documented the 
occurrence of BTF and the grade of cartilage wear 
(Figure). We used the Ogilvie-Harris classification 
(Ogilvie-Harris and Jackson 1984) to categorize 
the degree of cartilage wear. BTF is classified as 
grade 1 when a smoothing of the cartilage is appar-
ent, but when it does not affect the subchondral 
bone. In grade 2 there is fraying of the cartilage 
and broken cartilage surface present. In grade 3 
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there is more cartilage wear, with exposure of bare 
bone.

We also recorded pathological changes at the 
subscapularis tendon (partial or complete tear) 
(Gerber and Sebesta 2000, Bennett 2001b) or of 
the intraarticular portion of the long head of the 
biceps tendon (synovitis, fraying/partial/complete 
tear, subluxation/dislocation) (Bennett 2001b, 
Werner et al. 2003). The main diagnosis of associ-
ated shoulder disease was documented.

For statistical analysis, we used the Mann-Whit-
ney U Test.

Results (Table 2)

We observed a BTF in 19 of 118 patients (16%). It 

occurred in 12 men and 7 women. In 12 cases, the 
right side was affected; in 7, the left shoulder was 
affected. 4 patients had grade 1 cartilage wear, 10 
had grade 2 and 5 had grade 3 wear. A rotator cuff 
tear was the main diagnosis in 9 of 19 patients in 
the BTF group and was found in 11 of 99 shoulders 
in the non-BTF group (p = 0.001). Instability was 
observed in 4 of 19 shoulders in the BTF group and 
in 4 of 99 shoulders in the non-BTF patients (p = 
0.02). There was 1 instability patient with a typical 
anterior inferior dislocation, and 3 with a multidi-
rectional instability.

The other main diagnoses in the BTF group 

Table 1. Indications for shoulder arthroscopy (main 
intraarticular pathology)

Impingemet syndrome 33
Complete cuff tear 20
Partial tears and PASTA 9
Puley lesion 9
AC joint problem 8
Calcifying tendinitis 8
Arthrosis 7
Multidirectional instability 6
Shoulder stiffness 5
Biceps problems 2
Unclear shoulder pain 2
Os acromiale 2
Anterior dislocation 2
Bursitis 1
Infection 1
Humeral head necrosis 1
Loose bodies 1
SLAP 2 lesion 1

Table 2. Associated intraarticular pathologies in BTF 
and non-BTF group

 BTF Non-BTF
 n  = 19 n  = 99
 n rate n rate

LBT situation
 No dislocation 15 0.8 97 1.0
 LBT dislocation 4 0.2 2 0.02
 LBT rupture 1 0.05 8 0.08
 LBT partial rupture 1 0.05 10 0.1
 Intact LBT 17 0.9 81 0.8
 No LBT pathology 6 0.3 68 0.7
 LBT synovitis 11 0.6 28 0.3
Main diagnosis
 Complete cuff tear 9 0.5 11 0.1
 Instability (anterior +
      multidirectional) 4 0.2 4 0.04
 SLAP 2 lesion 1 0.05 0 0
 Stiffness 2 0.11 3 0.03
 Unclear 2 0.11 0 0
 Infection 1 0.05 0 0
Subscapularis situation
 Complete subscap. tear 0 0 3 0.03
 Partial subscap. tear 0 0 1 0.01

BTF grade 1 with smoothing of the 
cartilage.

BTF grade 2 with fraying of the car-
tilage.

BTF grade 3 with exposure of bare 
bone.
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were: 1 SLAP 2 lesion, 2 cases of shoulder stiff-
ness, 1 case of infection and 2 situations that were 
unclear. In the non-BTF group, 3 cases of shoul-
der stiffness were diagnosed. The long head of the 
biceps tendon (LBT) was dislocated in 4 patients 
in the BFT group, and 2 patients in the non-BTF 
group showed a dislocation. We found a synovitis 
at the intraarticular portion of the biceps tendon 
in 11 patients with BTF and in 28 with non-BTF 
(p = 0.02). A complete tear of the LBT occurred 
in 1 BTF patient and in 8 non-BTF patients. A par-
tial LBT tear was seen in 1 BTF and 10 non-BTF 
arthroscopies.

We observed no pathology of the intraarticular 
portion of the subscapularis muscle in the BTF 
patients, but in 4 non-BTF patients we could see a 
partial (1) or complete subscapularis tear (3). 

Discussion

We found that BTF was associated with rotator cuff 
tears (Bennett 2001a) and shoulder instabilities. 
The average age of 52 years demonstrates that we 
mainly operated on degenerative shoulder diseases. 
Analyzing the subgroups of cuff tears and instabil-
ity was not meaningful, because of the small num-
bers of patients in each of these groups. The type or 
size of cuff tear gave no additional information. In 
the instability patients, it is obvious that there was 
a tendency towards multidirectional instability. 

According to the Ogilvie-Harris classifica-
tion (Ogilvie-Harris and Jackson 1984), grade 2 
cartilage wear was by far the most common. By 
describing the grade of cartilage wear, it is pos-
sible to distinguish different types of BTF—which 
may help to describe BTF more precisely in further 
studies and help to assess whether it is a dynamic 
phenomenon, developing from grades 1–3 over 
several years. 

The presence of subscapularis pathology does 
not seem to be important for the development of 
BTF. We found no subscapularis involvement in 
the BTF group, which shows that anterosuperior 
impingement with the arm in flexion and internal 
rotation does not appear to be of importance for the 
development of BTF. The cause of BTF is unclear. 
We believe that a cuff tear or predominantly multi-

directional instability may cause a maltracking of 
the intraarticular portion of the long head of the 
biceps tendon, leading to cartilage wear. A com-
plete dislocation, as described by Petersson (1983), 
does not appear to be the main cause.

The higher synovitis rate that we found in BTF 
patients may be caused by maltracking of the 
biceps tendon. Some authors (De Palma and Cal-
lery 1954) believe that tendosynovitis is the main 
cause of maltracking. From our data, we cannot say 
whether synovitis is the first pathological change 
and leads to BTF in the end, or vice versa. Another 
possible cause that could contribute to the devel-
opment of BTF might be a variation of the bicipi-
tal groove, which is unique in humans (Hitchcock 
1948). We could not see any osteophytes/spurs in 
or at the bicipital groove during arthroscopy of our 
cases with BTF (Hitchcock and Bechtol 1948).

Complete dislocation of the LBT is seen more 
often in BTF patients, but we did not do statistical 
analysis because the number of subjects was too 
low in both groups (4 in BTF and 2 in non-BTF). In 
our opinion, a complete dislocation is not always 
necessary to cause a BTF. It seems that most of the 
BTFs occur due to a maltracking of the LBT. We 
consider that a maltracking seems to be the most 
likely mechanism for the development of BTF. We 
do not know whether BTF could cause degenera-
tion of the long head of the biceps tendon. It is pos-
sible that it starts with grade 1 cartilage wear, which 
increases to stage 3 or a groove—the borders of 
which function like osteophytes, coming in conflict 
with the tendon and wearing the tendon off. 

In summary, recognition of BTF during shoulder 
arthroscopy may indicate the presence of multidi-
rectional instability or a cuff tear, or long biceps 
tendon maltracking. However, for the diagnosis 
of these conditions one cannot rely on BTF alone. 
Preoperative history, clinical examination and 
assessment are more important.
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