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ABSTRACT
Background: The bicipital groove (BG) or intertubercular sulcus lies between the greater and lesser tubercles on
the proximal end of humerus. This groove acts as a useful landmark for proper placement of lateral fin of a
prosthesis in shoulder replacement surgery. The variations of BG may lead to various pathologies of biceps
tendon which is one of the common causes of shoulder pain. Hence this study is undertaken to examine the
various morphometric parameters of BG in South Indian population.
Materials and Methods: The study was conducted on 98 dry human humeri (48 right side and 50 left side)
belonging to south Indian race. The length, depth and width of BG were measured with digital vernier calliper. The
opening and medial wall angles of BG were measured with help of scale and goniometer.
Results: The mean length of medial wall, lateral wall, width and depth of BG were 23 ± 4 mm, 31 ± 4 mm, 8.4 ± 01
mm and 5 ± 1 mm respectively. The average medial wall angle and opening angles of BG were 48.72 ± 9.37° and
82.9 ± 20.5° respectively. The supratubercular ridge of Meyer was observed in 26.5 % of humerus.
Conclusion: We hope that this study will be an important reference for anthropologists, clinical anatomists and
for scientific research.
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INTRODUCTION
The humerus or the arm bone which extends
from shoulder to elbow is the longest of long
bones in the upper extremity [1]. The proximal
end of humerus consists of head, lesser and
greater tubercles and neck. Head is spheroidal
and articulates with glenoid cavity of scapula
to form gleno-humeral joint. Lesser tubercle or
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tuberosity projects forward from the proximal
end of humerus just beyond the head. Greater
tubercle or tuberosity occupies the lateral part
of proximal end whose convex lateral surface
projects beyond the acromion and forms rounded
contour of shoulder [2].
The intertubercular sulcus or bicipital groove
(BG) is an indentation between lesser and
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greater tubercles in the upper end of humerus
and it continues below for about 5 cm on the
anteromedial surface of the shaft of humerus
[3]. This groove accommodates the long head
of biceps brachi tendon (LHBT) covered by synovial sheath and ascending branch of anterior
circumflex humeral artery. The sulcus presents
lateral and medial walls and floor. It is bridged
by the transverse humeral ligament [4] / muscle
fibers of subscapularis, supraspinatus and
pectoralis major [5, 6]. The lateral lip of BG
receives the bilaminar insertion of pectoralis
major, medial lip the teres major and floor the
latissmus dorsi. The bicipital groove along with
the transverse humeral ligament provides
stability and aids in the smooth functioning of
long head of biceps brachi and also prevents
the subluxation of LHBT during the supination,
flexion, and screwing biochemical movements
[7]. The dimensions of the intertubercular
sulcus may possibly influence the functions of
surrounding structures, leading to some
pathological conditions [8].
The bicipital groove forms the important
landmark for placement of prosthesis in
shoulder joint replacement surgery. Hence the
knowledge of BG gains significance in prosthetic
sizing, positioning and designing [9]. Some
studies have analysed that the BG serves as a
landmark for humeral head replacement in
fractures of proximal end of humerus [10]. The
knowledge of morphometry of BG is significant
as the abnormalities of bicipital tendon and its
synovial sheath have been implicated in the
variety of causes shoulder pain and disability
[11,12]. Few authors have studied the morphology of proximal end of humerus in various
regions of the world [13-15]. Hence this study
aimed at examining the various morphometric
data pertaining to BG in south Indian
population.
MATERIALS AND METHODS
The study was done on 98 dry humeri
consisting of 48 right humeri and 50 left humeri
belonging to the osteological section of
Anatomy department of Dhanalakshmi
Srinivasan medical college, Perambalur,
Tamilnadu, India, after getting approval from the
Institutional ethical committee. The age and sex
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of the bones were not determined. The bones
with external deformities were excluded from
the study. The lengths of the humeri were
measured with the help of osteometric board.
The length of the lateral wall and medial walls,
width and depth of BG were measured with a
digital vernier calliper. The anteroposterior and
transverse widths were measured at the
surgical neck of humerus. The depth of BG was
measured at the midpoint of lesser and greater
tubercles. The opening angle (OA) and medial
wall angles (MWA) were measured with help of
goniometer and scale. All these data were noted
down separately for both right and left humeri.
The presence of supratubercular ridge of
humerus was also been examined. Supratubercular ridge was described by Meyer in 1928 [16].
It is defined as a bony protuberance extending
proximally from the lesser tuberosity more than
the half the distance to the head of the humerus.
It allows the tendon of long head of biceps a
more gradual change in direction when it
enters the bicipital groove by raising and
forcing it laterally. It prevents the medial
displacement of bicipital tendon.
RESULTS
The data were presented as mean ± standard
deviation as shown in Table 1. The mean length
of medial wall of BG on right side was 23 ± 3
mm and that on left side was 24 ± 5 mm. The
mean length of lateral wall of BG on right side
was 30 ± 2 mm and on left side was 32 ± 6 mm.
The mean length of humerus on right side (30.68
cm) was almost same as that on the left side
(30.38 cm). The average transverse width and
antero posterior width of right humeri was 24.9
mm and 22.0 mm respectively and on left
humeri was 21.4 mm and 24.2 mm respectively.
The average length of BG corresponds to 27.2%
of the total length of humerus and average
width of BG is 47.4% of the average width of
humerus. The mean depth of BG was 26.2% of
the mean antero-posterior width of humerus. The
average medial wall angle of BG is 48.7°. The
mean opening angle of BG was 82.9°. The
supratubercular ridge was observed in 26.5% of
humeri, out of these 18.1% were seen on right
humeri.
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Fig. 1: Showing Width and Depth of Bicipital Groove.

Table 2: Comparison of Morphometric data of BG among
previous studies.
Mean ± SD in mm

Parameters
MWL

Right

Left

Total

23 ± 3

24 ± 5

23 ± 4

LWL

30 ± 2

32 ± 6

31 ± 4

Width

8.7 ± 01

8.3 ± 04

8.4 ± 01

Depth

5±1

6±1

5±1

Medial Wall Angle (°)

47.12 ± 7.81

49.63 ± 10.41

48.72 ± 9.37

Opening Angle (°)

83.9 ± 16.4

82.58 ± 24.3

82.9 ± 20.54

BG – bicipital groove, MWA – medial wall angle, OA –
Opening angle, MWL – medial wall length, LWL – lateral
wall length. NA – Not available

DISCUSSION
Although the BG is described in many of the
anatomy and orthopaedic textbooks, the
Fig. 2: Showing Opening Angle (OA) and Media Wall Angle morphometric data on BG is scarce. Very few
studies have been carried out on BG in various
(MWA).
parts of the world. The morphometric knowledge
of BG is a subject of clinical interest. Anatomic
variations in BG may give rise to sliding of the
tendon of long head of Biceps brachii. The
anthopometric study of BG carried out by
various authors has been compared with the
present study as shown in table 2. The length of
BG is similar to the results of Wafae et al. [16]
but less than that of the values obtained by
Murlimanju [17] and Rajani [18].
The width of BG in the present study is nearly
close to that of Murlimanju and Cone et al. [19].
But lower than that of Wafae et al. The depth of
BG is 5mm in our study which coincides with
Abboud et al [20]. but higher than the results of
Wafae et al. and Cone et al. and lower than
that of Rajani [18].
PQ – Medial Wall Angle and QRS – Opening Angle.
Table 1: Various measurements of BG in present study. The depth of BG is more on the left humeri than
the right humeri in our study which is same as
Wafae et al. Cone et al Abboud et al. Murlimanju et S. Rajani et al.
the findings of Rajani. Lengths of the medial wall
Parameters
Present study
2010 [16] 1983 [19] 2010 [20] al 2012 [17] 2013 [18]
and lateral walls of BG are 23 mm and 32 mm
Length (mm)
81
NA
NA
84.6
84
83
respectively which is nearer to the results of
Rajani. The medial wall angle of BG of our study
Width (mm)
10.1
8.8
NA
8.5
8
8.4
is closer to Rajani and Abboud et al. but less
Depth (mm)
4
4.3
5.1
4.4
6
5
than that of Cone et al. The opening angle of
MWA (°)
NA
56
47
NA
48.91
48.72
BG in the present study is nearer to the results
OA (°)
NA
NA
81
NA
82.2
82.9
of Abboud et al. and Rajani. The supratubercular
MWL
NA
NA
NA
NA
23
23
ridge is found in 26.5% of the humeri out of which
LWL
NA
NA
NA
NA
32
31
18.1% is on right side 8.4% on left side. In the
BG – Bicipital groove, MWL – medial wall length, LWL – studies of Hitchcock and Bechtol [7], the supralateral wall length.
trochlear ridge was markedly developed in 8%
AB – Maximum width of Bicipital Groove.
CD – Depth of Bicipital groove.
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and moderately developed in 59% of cases. They
reported a definite relationship between the
ridge and the biceps tendinitis. Cone and his
colleagues observed this in 50% of the patient’s
radiographs but they opined that it was not
pathologically significant. Vettivel et al. found
this ridge in 88% of right humeri and 57% of left
humeri and concluded that this ridge is more
necessary on the right side to avoid the medial
displacement of tendon of long head of biceps
brachii from the BG [8].
Clinical implications of morphology of BG:
Shoulder pain affects the large population of
mankind especially among elderly people. The
pathology of long head of biceps brachii such
as tenosynovitis, impingement, and instability
of tendon at the entry into the BG is the most
common causative factor for shoulder pain
[21-28].
Anomalies and variations of BG have been
proposed as a cause for subluxation and
tendinitis of long head of biceps. The depth and
width of BG are important factors in the
retention of LHBT. Cone et al [19] reported that
wide grooves (i.e.>17mm) are often shallow, a
combination which may predispose to tendon
subluxation or dislocation. Finally they
suggested that a groove less than 3mm deep
should be viewed with suspicion in managing
pathological conditions of the shoulder. De
Palma [29] propounded that a shallow BG leads
to chronic trauma of impingement by the
overlying acromion, rotator cuff and coracoacromial arch during shoulder rotation but a deep
narrow groove is likely to constrict the tendon.
Flattened medial wall of BG also predisposes to
medial dislocation of biceps tendon [21].
Hitchcock and Bechtol [7] found that there is a
correlation between the MWA and the probability of subluxation of LHBT. But Cone [19] on the
other hand did not find the correlation between
low MWA and incidence of subluxation of LHBT.
Vettivel et al [8] reported the correlation between
the shapes of BG with hand dominance. In their
observation, they documented BG was wider and
had a more acute MWA on the dominant extremity. They described this difference to greater
stress passing through the tendon in the dominant limb especially during manual activities. O
Donoghue [30] proposed that MWA < 30°
Int J Anat Res 2016, 4(2):2187-91. ISSN 2321-4287

predisposes subluxation whereas MWA 90°
may restrict the movement of LHBT and results
in tenosynovitis.
Meyer postulated that fully developed
supratubercular ridge predisposes the LHBT to
instability by potentially levering it out of the
groove. This well-developed ridge can also increase the contact force between LHBT and
transverse humeral ligament and thereby predispose to tendinitis. According to Neviaser,
supratubercular ridge displaces LHBT forward
thus favouring anterior displacement. Hence
Supratubercular ridge could be the cause of all
primary lesions of LHBT [31].
CONCLUSION
Since biceps tendon pathology has long been
implicated in shoulder pain and weakness,
assessment of the bicipital groove may provide
important information in evaluating patients
with potential abnormality of the biceps tendon.
Hence we made an attempt to report the
morphometric parameters of bicipital groove in
South Indian population. We believe that data
obtained herein will be an important reference
for scientific research and for anthropologists
and orthopaedic surgeons.
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