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The radiographic findings and arthrographic image of the intertubercular 
groove and the biceps tendon were analysed in 143 patients with chronic 
shoulder pain. Forty-eight patients had been operated on, and of these 33 
had tendinitis, caused by attrition in a narrow intertubercular groove in 
17 cases, by medial dislocation of the biceps tendon in 11 cases, and by 
impingement associated with rupture of the rotator cuff in five cases. 
Plain radiographs revealed degenerative changes in the walls of the 
groove in half of the patients with biceps tendinitis. A shallow groove was 
seen in cases of medial dislocation of the biceps tendon, but also in many 
with a normal tendon. The arthrogram, however, showed whether a shal- 
low groove was associated with dislocation of the tendon. In patients with 
attrition tendinitis the groove had a depth of 4.8 mm or more or a n  in- 
clination of the medial wall of 58" or more. 
Radiographic measurements of the dimensions of the intertubercular 
groove may provide valuable information on the state of the biceps ten- 
don. 
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Chronic shoulder pain may be attributable to 
disorders of the biceps tendon (Meyer 1926, 
Abbott & Saunders 1939, Hitchcock & Bechtol 
1948, Slatis & Aalto 1979). However, there 
have been few reports on the radiographic ap- 
pearance of the intertubercular groove of the 
humerus in different pathological conditions. 
In anatomical specimens, Hitchcock & Bechtol 
(1948) found that in almost all cases the in- 
clination of the medial wall exceeded 45". Cone 
et at. (1983) made corresponding measure- 
ments on radiographs of anatomical spec- 
imens, and found a mean inclination of the me- 
dial wall of 56" (25"-90"). 

DePalma (1973) and Neviaser (1980) con- 
sidered a slanting medial wall associated with 
a shallow intertubercular groove to be a factor 
predisposing to medial dislocation of the biceps 
tendon. There are no accurate data, however, 
on the dimensions of the intertubercular 
groove in dislocation of the biceps tendon or in 
other pathological conditions of the groove and 
the tendon. 

Shoulder arthrography, although not infalli- 
ble, can provide some information on the state 
of the biceps tendon. First, dislocation of the 
tendon may be seen in the groove view if the 
sheath of the tendon is accurately filled with 
contrast medium (Goldman & Ghelman 1978, 
Neviaser 1980, Resnick 1981). Second, in bi- 

ceps tendinitis there may be loss of sharp de- 
lineation of the tendon (Goldman & Ghelman 
1978). Third, in rheumatoid arthritis irreg- 
ularities in the sheath of the biceps tendon 
may have been caused by synovitis (Enne- 
vaara 1967). 

The aim of our study was to measure the di- 
mensions of the intertubercular groove in plain 
radiographs and to assess the radiographic fea- 
tures of the biceps tendon in arthrograms of 
patients with chronic shoulder pain. The radio- 
graphic features were compared with the sur- 
gical observations in the patients subsequently 
operated on. 

Patients and methods 
The study included 143 patients from the Shoulder 
Service and the Department of Radiology of the Sur- 
gical Hospital of Helsinki. There were 89 men and 54 
women with mean age 47 (17-78) years. 

Plain radiography included 40" posterior oblique 
views of the shoulder joint in standing patients with 
the humerus rotated inwards and outwards; the cen- 
tral beam was 15" (Goldman & Ghelman 1978) above 
the horizontal. Axillary films (Clark 1973) and 
groove radiographs (Ahovuo 1983) were taken with 
the patients in the supine position. 

For arthrography the glenohumeral joint was 
punctured anteriorly (Killoran et  al. 1968). In single- 
contrast arthrograms sodium meglumine with a n  io- 
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dine concentration of 200 mg/ml was injected until 
the patient felt a sensation of maximum fullness in 
the joint. There were also 41 double-contrast arthro- 
grams in this study, and the liquid contrast medium 
was injected until the patient felt the first sensation 
of joint filling, followed by inflation of oxygen with a 
syringe until the patient reported a sensation of 
maximum fullness in the joint. The projections were 
the same as in the plain radiographs. The shoulder 
joint was not exercised after the injection. 

The depth and width of the groove and the in- 
clination of its medial wall were measured from the 
plain radiographs as described by Ahovuo (1983). 

Forty-eight patients were operated on. The diag- 
nosis of biceps tendinitis a t  surgery was based on one 
or several of the following criteria: synovial thicken- 
ing with granulation tissue and oedema of the ten- 
don. wear and fraying of the tendon, medial dislo- 
cation of the tendon, and complete rupture of the 
tendon. 

The radiographic findings were analysed and cor- 
related with the observations made at surgery. The 
significance of the differences in results was deter- 
mined by t- and chi-square tests. A significance level 
of 5 per cent was chosen. 

Results 

At surgery the diagnosis of biceps tendinitis 
was confirmed in 33 of the 48 patients. In 17 of 
these the tendon lay in its groove, but there 
was a discrepancy between the thickness of the 
tendon and the width of the groove, which was 
too narrow (attrition tendinitis). In a further 
11 patients the rotator cuff was ruptured 
through the medial portion of the coracohu- 

meral ligament, and the biceps tendon was dis- 
placed medially, so that it was riding on the 
lesser tuberosity (dislocation tendinitis). Final- 
ly, in five patients the rotator cuff was torn, 
causing compression of the intra-articular por- 
tion of the biceps tendon against the coraco- 
acromial roof above (impingement tendinitis). 
In 15 of the patients operated on, both the in- 
tertubercular groove and the biceps tendon 
were normal. 

The results of the radiographic analysis of 
the intertubercular groove and the biceps ten- 
don in patients with chronic shoulder pain are 
compiled in Table 1. Degenerative changes in 
the walls of the groove were visible in 18 of the 
33 patients with surgically verified biceps 
tendinitis. Every intertubercular groove 
judged to be normal at  surgery had a normal 
appearance in the radiographs also. 

Parameters of the radiographic image of the 
intertubercular groove in the 48 patients oper- 
ated on are summarized in Table 2 and in Fig- 
ures 1 and 2. The findings were statistically 
abnormal only in patients with attrition tend- 
initis. 

Table 1. Radiographic appearance of the intertubercular 
groove of the humerus in 140 patients with chronic shoulder 
pain 

Measured value 
mean (range) SD 

Depth of the  groove (mm) 4.1 (2.0- 6.6) 1.0 
Width 01 the groove (mm) 13.0 (7.4-22.2) 2.4 
Width-to-depth ratio 3.4 (1.7-1 1.1) 1.4 
Inclination of the medial wall (") 43.3(13-78 ) 14.1 

Table 2. Radiographic measurements of the intertubercular groove in 48 cases operated for chronic shoulder pain. Mean 
(range) SD. 

Surgical observation 

Attrition Biceps tendon Impingement on Normal biceps 
tendinitis dislocation biceps tendon tendon a 

N=17 N=l1 N=5 N=15 

Depth (mm) 4.8( 2.4- 6.6) 1.0' 3.3(2.6- 4.2) 0.5 4.2( 3.4- 5.6) 0.8 3.9 ( 2.0- 5.2) 0.9 

Width-to-depthratio 2.8( 2.1- 6.3) 1.0" 4.1 (3.2- 5.0) 0.6 3.0( 2.1- 3.9) 0.8 4.2( 2.3- 9.0) 1.7 
Inclination of the medial 

Width (mm) 12.7(10.&15.4) 1.7"' 13.5(8.2-17.8) 2.3 12.6(10.2-15.0) 1.8 15.0 (11.0-18.0) 2.0 

wall (") 58.5(34 -70 ) 10.8"' 35.6(15-52 ) 11.1 50.8(42 -66 ) 11.5 43.0(20 -66 ) 13.1 

Statistical difference compared with normal surgical observations: P c 0.02, ** P < 0.01 *** P c 0.005 
a In symptom-free control shoulder joints, the depth of the groove was 4.5, SD 0.8 mm, width 12.0, SD 2.1 mm, and the inclination 
01 the medial wall 48.1, SD 10.7" (Ahovuo 1983). 
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Figure 1. Groove radio- 
graphs. 
A. Normal intertubercular 
groove. 
B. Groove associated with 
dislocation of the biceps ten- 
don. Note wearing of the 
groove. 
C. Groove in attrition tendinitis. The groove is deep and narrow. 
All these findings were confirmed at surgery. 

The depth, width and inclination of the me- 
dial wall of the groove did not differ between 
patients operated and not operated. 

In only 97 arthrograms was the biceps ten- 
don visible in the groove view. The arthro- 
grams showed no difference in the filling of the 
tendon sheath between the patients with sur- 
gically verified biceps tendinitis and those with 
a normal tendon. 

In 9 of the 11 patients with a dislocated bi- 
ceps tendon arthrography revealed the medial 
displacement of the tendon. In arthrography of 
the patients with attrition tendinitis the 
groove view gave the impression that the bi- 
ceps tendon was located deep in the groove, 
surrounded by bony excrescences (Figure 3). 

Discussion 
Attempts to  discover the source of intractable 
shoulder pain through surgery have been ham- 

Figure 2. Schematic representation of measurements of the in- 
clination of the medial wall of the groove. 
A. Frequency distribution of the results obtained from 140 ra- 
diographs. 
B. Range of degree of the inclination of the medial wall (mean 
rt SD) measured from the patients operated on. Note over- 
lapping of the values for the normal groove with those for attri- 
tion and luxation or dislocation tendinitis. 

Figure 3. Arthrcgram of attrition tendinitis of the biceps. A. Plain 
groove film with a large lateral osteophyte. B. Groove arthro- 
gram with the tendon sheath filled with contrast medium. 

pered by lack of information on the pathology 
of the shoulder joint and by inconclusive pre- 
operative methods of examination. For ana- 
tomical reasons shoulder pain may often be 
connected with pathological changes in the 
tendon of the long head of the biceps brachii 
(Slatis & Aalto 1979, Paavolainen et al. 1984). 

Three pathological conditions have been 
found associated with biceps tendinitis. First, 
in tears of the anterior part of the rotator cuff 
the biceps tendon may be compressed against 
the coracoacromial roof above (Neer 1972). 
Second, the tendon may become worn and 
frayed in a narrow, or even tunnel-shaped, in- 
tertubercular groove (Paavolainen et  al. 1984). 
Third, the biceps tendon may be displaced me- 
dially owing to a tear in the stabilizing cora- 
cohumeral ligament (Slatis & Aalto 1979). 

Our present knowledge of the pathological 
conditions of the biceps tendon and the intertu- 
bercular groove are based on anatomical or 
surgical observations (Hitchcock & Bechtol 
1948, Slatis & Aalto 1979). There are few di- 
agnostic tools for the pre-operative verification 
of such changes. 

In the pre-operative radiographic diagnosis 
of biceps tendinitis attention has been paid to 
the presence of osteophytes and irregularities 
in the walls of the intertubercular groove 
(Hitchcock & Bechtol 1948). However, the ab- 
sence of these changes does not rule out tend- 
initis (Hitchcock & Bechtol 1948, Simon 19751, 
as was confirmed in the present study. -Al- 
though radiographs revealed degenerative 
changes in the walls of the groove in half of the 
patients with tendinitis, these changes were 
not specific for any type of tendinitis. No such 
alterations were to be seen, however, in groove 
films of the patients in whom a normal intertu- 
bercular groove was verified at  surgery. 
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In their radiographic measurements of the 
intertubercular groove on anatomical spec- 
imens and on patients, Cone et  al. (1983) found 
that the mean inclination of the medial wall 
was 56" and 48", respectively. Correspond- 
ingly, Ahovuo (1983) obtained a mean inclina- 
tion of 52" in six anatomical specimens and of 
48" in 30 symptom-free people. In their mea- 
surements on anatomical specimens, Hitch- 
cock & Bechtol(1948) found that in almost all 
cases the inclination exceeded 45". Taken with 
the mean inclination of 43" obtained from mea- 
surements on the radiographs of our patients 
with chronic shoulder pain, these figures allow 
two conclusions: first, the inclination of the me- 
dial wall does not differ between symptom-free 
and painful joints, and second, Hitchcock & Be- 
chtol (1948) apparently made their measure- 
ments with a technique different from that 
used by Ahovuo (1983) or Cone et  al. (1983). 

In the present series, radiographic measure- 
ments of the groove showed that in the pa- 
tients with surgically verified dislocation of the 
biceps tendon the inclination of the medial wall 
did not differ from that of the patients with a 
normal tendon. Similarly, measurements of 
the depth of the groove from the radiographs 
did not reveal any differences between patients 
with a normal and with a dislocated tendon. At 
surgery dislocation of the biceps tendon could 
be observed only in patients with a rupture of 
the medial portion of the coracohumeral liga- 
ment (Slatis & Aalto 1979, Paavolainen e t  al. 
1984). Whether or not a shallow groove seen in 
plain films was associated with dislocation of 
the biceps tendon, could be seen from the pre- 
operative arthrograms. 

In the patients with surgically verified attri- 
tion tendinitis of the biceps, the intertubercu- 
lar groove was deeper (mean 4.8 mm) and the 
medial wall steeper (mean 58") than in the pa- 
tients with a normal tendon. Such values ob- 
tained from radiographic measurements of the 
groove associated with the typical arthro- 
graphic appearance of a biceps tendon tightly 
enclosed in its groove may be a valuable diag- 
nostic sign of attrition tendinitis. 
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