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ABSTRACT

Introduction: The Bicipital Groove in the upper end of the humerus is a deep groove formed between the greater and lesser
tubercles. The shape of the BG can have a great impact on the tendency for the LBT to be dislocated, subluxated, frayed, or
torn.

Materials and Methods The study was carried out in 200 adult humeri (106 right and 94 left) from the Department of
Anatomy, Government Kilpauk Medical College. The length, width, depth of the BG were accurately measured using
digital vernier callipers.The medial and lateral wall angle were measured using goniometer. The data were analysed and
mean + SD was calculated.

Results : The mean length, width & depth of BG was found to be 8.18+ 0.977, 8.99+ 1.51 and 4.6+ 1.09 respectively. The
medial wall angle of BG on the right side was 57 + 4 degrees and 56 + 4 degrees on left side. The average length of the
BG corresponds to 27.50 % of the length of the humerus. STR of Meyer was present in 58% of humeri out of which 28%
from the right and 30% of those from the left. Medial wall spurs was present in 15.5% and Lateral wall spurs in 1.95%.
Conclusion: The present study is an attempt to determine the morphometry of the BG in the humeri of south Indian
population. The data can be useful to anthropologists, orthopaedic surgeons and clinical anatomists. ~ Osseous spurs and
STR may predispose dislocation of tendon of biceps brachii.
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INTRODUCTION:

The upper end of humerus is formed by head and
the two tubercles. The greater tubercle is on the
lateral side of the upper end of humerus. The lesser
tubercle is on the anterior side; between the two
and their downward extensions is the
intertubercular ( bicipital ) groove (1) .

It contains the long head of the biceps brachii
muscle, its synovial sheath and an ascending
branch of the anterior circumflex humeral artery.
The transverse humeral ligament is shaped like a
broad band passing between the tubercles and
converting the sulcus into a canal and act as a

retinaculum for the long tendon of the biceps

brachii muscle .(2) The lesser tubercle may be
prolonged upward as far as the epiphyseal line by a
supratubercular ridge , which predisposes to
fraying of biceps tendon as this curves medially
above the tubercle.

Spurs projecting from the lesser tubercle
,increasing the possibility of damage to the biceps
tendon , are often associated with supratubercular
ridges. The lesser tubercle functions as a pulley for
the long tendon of the biceps during flexion —
extension movements and shoulder with shallower
grooves and lesser angles are more disposed to
dislocation of the long head of the biceps than are

those with deeper grooves and greater angles. (3 ).
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The tendon of the long head of the long head of
biceps play an important role in maintaining the
alignment of the head of the humerus within the
glenoid cavity of the scapula in movements
involving the use of the arm and forearm. The
humerus moves on the tendon of the long head of
the biceps in all movements of the upper
extremity.(4,5,6)

The anatomy of some shoulders favors
dislocation of the long tendon of biceps when it is
forced against the lesser tubercle either by sudden
violent external rotation of the arm or ( because of
its angulation over the front of the head of the
humerus ) by forceful flexion of the internally
rotated arm. Recommended treatment of painful
dislocation of the biceps tendon is attatchment of
the tendon to the floor of the groove, with removal
of the portion above the groove . Subluxation and
dislocations of the biceps tendon are more common
in people with a shallow intertubercular
sulcus.(7,8) During rotation of the shoulder, a
shallow BG can cause trauma to the biceps tendon
because of impingement of structures like the
acromion, rotator cuff and coracoacromial arch.(9)
The morphology of the BG has significant
variability and affects the biomechanics of the
tendon, and certain morphologic characteristics
have been implicated in the development of
bicipital tendinitis.(10) . Anatomic variations in the
groove could give rise to sliding of the biceps
brachii muscle tendon.(11) Rockwood and Matsen
mentioned that humans are unique among primates
in presenting marked variation in the configuration
of the bicipital groove .The bicipital groove depth
and width are important factors in preventing
subluxation and dislocation of tendons. A thick
tendon in a wide, shallow groove will have a
tendency to dislocate. At the other extreme, a deep,
narrow groove is likely to constrict the tendon and

cause impingement syndrome.(12) Bicipital

groove and proximal tendon disorders are
becoming increasingly recognized as an important
symptom generator in the shoulder.

The spectrum of abnormalities includes
tenosynovitis, pulley lesions, biceps dislocations,
and proximal tears. The bicipital groove (BG) and
the long head of the biceps tendon (LBT) are
intimately related; the shape of the BG can have a
great impact on the tendency for the LBT to be
dislocated, subluxated, frayed, or torn. It is
understood that a shallow, wide BG can promote
subluxation and/or dislocation of the LBT, a deep
narrow BG can cause LBT irritation and
tenosynovitis, osseous spurs in the BG can cause
LBT fraying and the presence of the
supratubercular ridge of Meyer is suspected to
promote dislocation. [3] The data related to the
bicipital groove in the Indian population is
scarce.The knowledge of bicipital groove is highly
useful in prosthetic sizing, positioning and
designing. Bicipital groove also acts as an
important landmark for placement of lateral fin of
prosthesis in shoulder arthroplasty and humeral
head replacement in fractures of upper end of
humerus. [13] The bicipital groove shows a wide
degree of variation and the present study is
undertaken to determine the morphology and
morphometry of the bicipital groove in the south
Indian population.

MATERIALS AND METHODS:

A total of 200 humeri of adult humans, 106 right
and 94 left sides, formed the basis of this study.
The bones did not show gross evidence of disease.
These bones were obtained from the department of
anatomy ,Govt Kilpauk Medical college. The
maximum length of the humerus was measured
with the osteometric board. The length of the
intertubercular sulcus and the maximum width and
depth of the bicipital groove were measured with

the digital vernier calliper. The angle between the

100

www.ijbamr.com P ISSN: 2250-284X , E ISSN : 2250-2858



Indian Journal of Basic and Applied Medical Research; September 2017: Vol.-6, Issue- 4, P. 99-107

floor of the bicipital groove and the medial wall (
lesser tubercle ) was measured with the goniometer
as the medial wall angle . The angle between the
floor of the bicipital groove and the lateral wall
(greater tubercle ) was measured as the lateral wall
angle. The ratio between the length of the bicipital
groove and the total length of the humerus was also
calculated. The incidence of variations of the angle
of the medial wall of the bicipital groove was
studied.The data were recorded separately for right
and left humeri. Data were presented as mean +
SD. The humeri were also observed for the
presence of supratubercular ridges and spurs in the
medial and lateral walls of the groove.

RESULTS:

The mean length, width and depth of the BG were
8.184+0.977cm, 8.99+ 1.5lmm, 4.6 + 1.09 mm
respectively. (figure 1). The mean length of the

humerus from its upper to lower end was found to

be 29.74 + 2.19 cm.The mean length of the
humerus and mean length of the bicipital groove
was longer on the right side than the left .

The average length of the bicipital groove
corresponds to 27.50 % of the length of humerus.
The average medial wall angle was found to be
56.46 + 4.32 degrees. The average lateral wall
angle was found to be 118.67 + 4.76 % .The
average opening angle was found to be 62.21 +
4.54 degrees(figure 2). A supratubercular ridge of
Meyer was seen in 58% of the specimens (26%
complete and 32% partial) out of which 28% on
right side and 30% on left side. (figure 3) Spurs
were present in 23% on right side (1.8% in greater
tubercle and 19.2% in lesser tubercle) and spurs
were present in 13% on left side (2.1% in greater
tubercle and 11.8% in lesser tubercle).(figure 4 and

5)

TABLE 1: MORPHOMETRY OF THE BICIPITAL GROOVE

S NO | Parameters Right humeri Left humeri Mean + SD
(N=106) (N=94) (N =200)
Mean +SD Mean+SD
1. Length of humerus (cm) 30.01+2.15 29.43+2.21 29.74 + 2.19
2. Length of BG (cm) 8.44+1.03 7.88+0.82 8.18 + 0.977
3. Width of BG (mm) 9.12+1.37 8.86+1.65 8.99 + 1.51
4. Depth of BG(mm) 4.65+1.04 4.55+1.146 4.6+1.09
5. Medial wall angle(degrees) 57+ 4.35 55.83+4.21 56.46 + 4.32
6. Lateral wall angle (degrees) 118+4.98 119+4.47 118.67 +4.76
7. Supratubercular ridges-complete | 17% (18 specimens) | 36% (34 specimens) | 26% (52
specimens)
8. Supratubercular ridges-partial 35.8% (38 | 29% (27 specimens) | 32%(65 specimens
specimens) )
9. Spurs 21% (23 specimens) 14% (13 specimens) | 17.5% (36
specimens)
10. Spurs in (medial wall) lesser | 19.2%(21 11.8%(11 15.5%(32
tubercle specimens) specimens) specimens)
11. Spurs in (lateral wall) greater | 1.8% (2 specimens) 2.1% (2 specimens) | 1.95%(4
tubercle specimens)
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Figure 1- Length of bicipital groove

Figure 2-Medial wall angle ,lateral wall angle and opening angle

1) bcd - medial wall angle 2) bee - lateral wall angle 3) dce - opening angle

Figure 3- Complete supratubercular ridge

102
www.ijbamr.com P ISSN: 2250-284X , E ISSN : 2250-2858



Indian Journal of Basic and Applied Medical Research; September 2017: Vol.-6, Issue- 4, P. 99-107

Figure 5 — Spur in greater tubercle

DISCUSSION:

Primary bicipital tenosynovitis is a condition
limited to the tendon without evidence of
associated shoulder pathology. Individuals who
participate in sports that require repeated overhead
motions are at risk. Narrowing of the bicipital
groove, which can occur when the bony anatomy is
altered after fracture, glenohumeral joint arthritis
and groove anomalies can all exacerbate biceps
tenosynovitis. (11) Anatomic variations in the
bicipital groove could give rise to sliding of the
biceps brachii tendon. [14] The medial
displacement or slipping of the long head of the
biceps tendon is prevented by the supracondylar
ridge of Meyer. In Wafae et al.’s morphometric
study,(14) the average length of the groove
corresponded to 252% of the length of the
humerus. In muralimanju et al study,(15) the mean
length of the BG corresponded to 27.8% of the total
length of humerus. In the present study ,the mean
length of the BG corresponded to 27.50% of the
total length of the humerus. We observed that our
data were similar to that of Wafae et al and
Murlimanju et al study.(14,15) According to
Vettivel et al,(16) the mean length of the right
humeri was 30.2+ 0.2 cm and the left was 30.1 +_
0.2 cms. In Murlimanju et al study, these lengths
were 31 +1.8 and 30 + 2.5 cm, respectively. In the
present study the mean length of the right and left
humeri was 30+- 2.15cm and 29.4+_2.2 cm
respectively.The only statistically significant

difference in this study was that the right humerus

#* ~N

was longer than the left. It has been reported that
90-95% of people are right-handed.(17) In the
manual workers, the pressure of the tendon of the
long head of the biceps is higher on the right side
than on the left, which may be expected to change
the morphometry of the BG.(16) Vettivel et al.
observed that the mean width of the BG was
greater on the right than the left humeri and the
mean depths of the BG on right and left sides were
similar.(16) The biceps is a muscle for heavy work
and it is hypertrophied in manual laborers,(18) with
a resultant increase in the size of its long
tendon.(17) . It was reported that more pressure on
the BG and accommodation of a larger, flat tendon
could increase its length, width and depth. (19) The
width of bicipital groove in the present study is less
than the studies of vettivel et al(16) and Wafae et
al(14) where as it is greater than the other studies.
The depth of the bicipital groove in the present
study is comparable to Cone et al , Muralimanju et
al and Gupta S et al, more than Vettival et al and
Wafae et al study and less than Levinsohn , Singh
et al ,Prajakta Kishve et al study.(19-23)The width
and depth of the bicipital groove was compared
with the study of the other authors in table 2. On
patient radiographs, Cone et al. found that the mean
depth of the intertubercular sulcus was 4.6 mm.
They also reported that 90% of their patients had a
sulcus with a depth greater than 3 mm and 86% had
a depth in the range of 4-6 mm. Finally they felt
that a groove 3 mm deep or less should be viewed

with suspicion in managing pathologic conditions
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of the shoulder.In the present study the mean depth
of intertubercular sulcus was found to be 4.55+/-1.1
mm and 86.5 % had a depth greater than 3mm and
83.9% had a depth in the range of 4-6mm and

14.5% had a groove 3mm deep or less which is
almost same as that of Cone et al study(19).(table
3)

TABLE 2: Comparison of width and depth of bicipital groove (mean)

SNO | Author Width of bicipital groove | Depth  of  bicipital
(mm) groove (mm)

1. Cone et al (19) 8.8 43

2. Levinsohn (20) 7 5

3. Vettivel et al (16) 10.23 3.7

4, Joseph et al (21) 5.1

5. Muralimanju et al (15) 8.5 4.4

6. Singh et al (22) 8 6

7. Prajakta kishve et al (23) 5.5 9.4

8. Wafae et al (14) 10.1 4

9. Gupta s et al(24) 717 4.23

10. Present study 9 4.6

TABLE 3: Comparison between depth of bicipital groove

SNO Depth of the bicipital groove Cone et al (19) Present study

1. </=3mm 10% 14.5%

2. 4-6 mm 86% 83.9%

3. >6mm 4% 1.6%

Hitchcock and Bechtol analyzed a group of 100
humeri in regard to the conformation of the
intertubercular groove; they found a partial or
complete supratubercular ridge which has the effect
both of making the groove more shallow and of
affording a roughened area that may traumatize the
tendon , in 67% of their specimens (8% complete
and 59% partial).(25) Vettivel et al observed a
supratubercular ridge of Meyer in 88% of right and
57% of left humeri, and reported that this ridge is
probably more necessary on the right side to
prevent medial displacement of the long head of the
biceps tendon from the BG.(16) However, Cone et

al., from their radiological interpretation, observed

the supratubercular ridge as an osseous
protuberance in about 50% of cases and reported
that it does not seem to be pathologically
significant.(19) In B.V.Murlimanju study, this
ridge was identified in 23.1% of humeri. Of these,
15.4% were on the right and 7.7% were on the left
side.(15) .In Gupta S et al study STR was seen in
42% of the humeri of which 71% were of the right
side and 29% on the left.(24) In Arunkumar et al
study the supratubercular ridge was found in 26.5%
of the humeri out of which 18.1% on right side
8.4% on left side. (26). In the present study STR
was seen in 58% of the specimens (26% complete
and 32% partial) out of which 28% on right side

104

www.ijbamr.com P ISSN: 2250-284X , E ISSN : 2250-2858



Indian Journal of Basic and Applied Medical Research; September 2017: Vol.-6, Issue- 4, P. 99-107

and 30% on left side. The values of our study is

less than Hitchcock and Bechtol ,Vettivel et al

study and greater than Cone et al, Muralimanju et

al , Gupta et al ,Arunkumar et al study. (table 4)

Table 4 : Comparison of supratubercular ridges (STR) among various authors

SNO Author % of STR Right side (%) | Left side(%)

1. Hitchcock and Bechtol (25) 67 - -

2. Vettivel et al(16) - 88% 57%

3. Cone et al (19) 50% - -

4. B.V.Muralimanju et al (15) 23.1% 15.4% 7.7%

5. Gupta S et al (24) 42% 71% 29%

6. Arunkumar et al (26) 26.5% 18.1% 8.4%

7. Present study 58% 28% 30%

Hitchcock and Bechtol found marked differences degrees. Type 4 grooves had an angle of 45
in the depth of the groove and in the angle that its degrees. Type 5 grooves had an angle of 30
medial wall makes with its floor, with 8 per cent degrees. Type 6 grooves had an angle of 15

having a medial wall that made an angle of less
than 45 degrees. Hitchcock and Bechtol defined six
variations of the angle of the medial wall of the
bicipital groove . Type 1 grooves had an angle off
90 degrees. Type 2 grooves had an angle of 75
degrees. Type 3 grooves had an angle of 60

degrees.(25) In the present study type 3 is
commonest followed by type 2. Type 4 is the least
and other types are absent. In Hitchcock and
Bechtol , Ashwini et al study type 2 is commonest
and type 6 is the least and the present study doesn’t

coincide with the above authors study.(27)

Table 5: Incidence of variations in the medial wall angle of the bicipital groove

SNO Type of variations Degrees | Hitchcock and Bechtol Present study
1. Type 1 90 23% -

2. Type 2 75 27.09% 20.5%

3. Type 3 60 21.70% 79%

4. Type 4 45 17.39% 0.5%

5. Type 5 30 7.30% -

6. Type 6 15 2.10% -

The medial wall angle of BG of our study is
greater than Rajani et al (22) and Abboud et al (28)
, Arunkumar et al study and equal to that of Cone et

al. The opening angle of BG in the present study is

less than results of Abboud et al. and Rajani et al,

Arunkumar et al study. (TABLE 6)
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Table 6: Comparison of medial wall angle of bicipital groove

SNO Author Medial wall angle Opening angle
(degrees) (degrees)

1. Cone et al (19) 56

2. Abboud et al (28) 47 81

3. Rajani et al (22) 48.91 82.2

4. Arun kumar et al (26) 48.72 82.9

5. Present study 56.46 62.21

In the present study medial spurs were found in
31% and is less than Ueberham et al study (29)
and more than Ashwini et al ( 27 )study as they
reported 4.16% medial spurs. In the present study
lateral spurs were found in 3.9% which is very less
compared to Ueberham study in which they
reported 32% lateral spurs. The present study was
limited in that it did not include parameters such as

the height, body build and gender of the donors.

CONCLUSION

The present study is an attempt to determine the
morphometry of the bicipital groove ,variations in
the medial wall angle and supratubercular ridges in
the humeri of south Indian population. The data is
an attempt to add to the knowledge of the bicipital
groove in the south Indian population which can
be useful in planning of orthopaedic surgeries
around the proximal humeri as well as diagnosis of

the pathological conditions of the tendons and other
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