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ABSTRACT
Introduction: The Bicipital Groove (BG) or intertubercular groove in the upper end of the humerus is a deep
groove formed between the greater and lesser tubercles. This groove lodges the long tendon of the Biceps brachii
and also transmits a branch of the anterior humeral circumflex artery. Its lips are called as the crests of the
greater and lesser tubercles (bicipital ridges), and form the upper parts of the anterior and medial borders of the
body of the bone.
Materials and Methods The study was carried out in 87 adult humeri (39 right and 48 left sides) from the
Department of Anatomy, Sri Devaraj Urs Medical college, Tamaka, Kolar, Karnataka. Damaged or bones with
deformities were excluded from the study. The length, width, depth were accurately measured using digital
vernier callipers.The medial wall angle(MWA) and lateral wall angle(LWA) were measured using goniometer. The
parameters were tabulated and statistically analysed.
Results and Discussion: The mean length of BG on right side was 89.94 ±6.03 mm and 88.88±8.11mm on left side.
The length of medial and lateral walls of BG on the right side was 81.72± 6.34mm and 89.61± 6.03 mm
respectively and 79.56± 7.64 mm and 89.15± 8.27mm on left side. The mean width of BG on right side was 8.53±
1.56 and 7.96 ±1.39mm on left side. The mean depth of BG on right side was 6.48±1.13 mm and 6.14±1.04mm on
left side. The medial wall angle of BG on the right side was 66.15± 13.20mm and 64.37± 18.81 mm on left side. The
maximum length of humerus was 32.49± 1.83 cm on right side and 31.72 ± 2.03 cm on left side. Supratubercular
ridge of Meyer was present in 87.17 % of humeri from the right and 85 % of those from the left. Medial wall spurs
was present in 4.16% of left humeri and absent in right humeri. Bicipital groove spurs was present in 5.12% of
right humeri. Type 2 variation of medial wall angle was the commonest and Type 6 was the rare variation similar
to observation made by Hitchcock and Bechtol.
Conclusions: Bicipital groove can be a used as a landmark for humeral head replacement in fractures of the upper
end of the humerus. Osseous spurs and supratubercular ridge may predispose dislocation of tendon of biceps
brachii. Therefore the study is important as the knowledge of its morphometry is essential for the selection of
prosthetic design, size and position.
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AIM AND OBJECTIVES
The Bicipital Groove (BG) or intertubercular The aims of the present study are: To determine
groove in the upper end of the humerus is a deep the length, width, depth of bicipital groove,
groove formed between the greater and lesser lateral lip, medial lip of upper end of humerus,
tubercles .This groove lodges the long tendon length of of bicipital groove of upper end of
of the Biceps brachii and also transmits a branch humerus, to determine the medial and lateral
of the anterior humeral circumflex artery.Its lips angle of bicipital groove, determine the length
are called as the the crests of the greater and of humerus, transverse diameter, anteropostelesser tubercles (bicipital ridges), and form the rior diameter of humerus at surgical neck of
upper parts of the anterior and medial borders humerus, and also to determine the presence
of the body of the bone[1]. The depth and width of supratubercular ridges, medial wall and
of the BG are very important in the retention of bicipital groove spurs in humerus.
tendon of biceps. Several authors reported MATERIALS AND METHODS
greater incidence of subluxation and dislocation
of tendon of biceps when the BG is shallow. The The study was carried out in 87 adult humeri
instability of biceps tendon may be attributed (39 right and 48 left) from the Department of
to the lengths of medial and lateral walls, Anatomy, Sri Devaraj Urs Medical college,
medial wall angles depending on width and Tamaka, Kolar, Karnataka. Damaged or bones
depth constituting shallowness of BG, presence with deformities were excluded from the study.
The length, width, depth of bicipital groove were
of supratubercular ridge and osseous spurs.
accurately measured using digital vernier
Vettivel et al. observed a supratubercular ridge
callipers. The parameters were tabulated and
of Meyer in 88% of right and 57% of left humeri,
statistically analysed.
and reported that this ridge is probably more
necessary on the right side to prevent medial The length of the BG was measured from the
displacement of the long head of the biceps ten- point between the greater and lesser tubercles
don from the BG[2]. Cone et al., defined the to the end of the medial lip of the BG. The depth
supratubercular ridge as a bony ridge extend- of the BG was measured between the greater
ing proximally from the lesser tubercle more than and lesser tubercles. The width of the BG was
one-half of the distance to the humeral head . measured between the medial and lateral lips
However, in contrast to previous studies, Abboud of bicipital groove. The length of the medial and
et al.did not find any conspicuous anatomic find- lateral lips was measured from the tubercles to
ings of the bicipital groove in the shoulders the respective lips of the BG. The length, transeffected by rotator cuff diseases on MRI such verse diameter and anteroposterior diameter of
as a narrow groove, flat groove, or small medial the humerus were measured. Supratubercular
groove[3]. Levinsohn and Santelli [5] reported ridge, a bony prominence extending from the
that medial dislocation of the biceps tendon may lesser tubercle were noted. The presence of
be associated with flattened medial wall of medial wall spurs and bicipital grooves were
also observed. The data collected were statistiBG[4].
cally analysed in Mean ± SD.
According to Neviaser, supratubercular ridge
Fig.1: Showing measurements of bicipital groove
displaces long head of biceps tendon forward
thus favouring anterior displacement. Hence it
could be the cause of all primary lesions of Long
head of biceps tendon[5].
Variations of humerus is important in orthopedics while operating on a fracture and since there
are ethnic variations in the upper end of
humerus, the study could be useful in treating
fractures suitable for different population
groups[6].
INTRODUCTION
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Fig. 2: Showing Medial
wall angle(MWA)=abc,
Lateral wall
angle(LWA)=dbc

Fig. 8: Showing
groove spur

Fig.3: Showing Variations of medial wall angle(MWA)

Fig.4: Showing wide
bicipital groove.

Fig.5: Showing narrow
bicipital groove.

Fig.6: Showing complete
supratubercular ridge of
Meyer.

Fig.7: Showing medial wall spur
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RESULTS
The mean length, medial wall length, lateral wall
length, width, depth of bicipital groove, medial
wall angle, lateral wall angle of BG are given in
Table 1. The medial wall angle of BG on the right
side was 66.15± 13.20mm and 64.37± 18.81 mm
on left side. Supratubercular ridge of Meyer was
present in 87.17 % of humeri from the right and
85 % of those from the left. Medial wall spurs
was present in 4.16% of left humeri and absent
in right humeri. Bicipital groove spurs as present
in 5.12% of right humeri.The maximum length
of humerus was 32.49± 1.83 cm on right side
and 31.72 ± 2.03 cm on left side .The length,
transverse diameter and anteroposterior diameter of the humerus is more in the right humeri
than the left humeri (Table 2). The measurements of the humerus correlated with the
morphometric measurements of bicipital
groove.The incidence of variations of the angle
of the medial wall of the bicipital groove has
been studied. Type 2 variation was the commonest and Type 6 was the rare variation similar to
observation made by Hitchcock and Bechtol
(Table 4).
Table.1: Morphometric measurements of bicipital groove
(BG).
Right humerus
(N=39)
(MEAN ± SD)

Left Humerus
(N=48)
(MEAN ± SD)

Length of lateral lip (Mm)

89.61±6.03

89.15± 8.27

Length of medial lip (Mm)

81.72±6.34

79.56042±7.64

Length of BG (Mm)

89.94 ±6.35

88.88±8.11

Width of BG (Mm)

8.53±1.56

7.96±1.39

Depth of BG (Mm)

6.48± 1.13

6.14±1.04

Medial Wall Angle (MWA)
(Degrees)

66.15±13.20

64.37±18.81

Lateral wall angle (LWA)
(Degrees)

113.46±13.23

114.37±17.40
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Table 2: Morphometric measurements of humerus.

Table 4: Incidence of variations of the angle of the medial
wall of the bicipital groove.

Right humerus
(N=39)
(MEAN ± SD)

Left Humerus
(N=48)
(MEAN ± SD)

TYPES

Degrees

Right(%)
n=39

Left(%)
n=48

Incidence according
to hitchcock and
bechtol 1948 [23]

Length of humerus (cm)

32.49±1.83

31.72±2.03

TYPE 1

90

2.56%

12.5

23.90%

Transverse diameter of
humerus at surgical neck of
humerus(mm)

26.74±3.17

26.45±2.54

TYPE 2

75

58.97%

39.58%

27.09%

TYPE 3

60

15.38%

25%

21.70%

TYPE 4

45

23.07%

10.41%

17.39%

TYPE 5

30

-

10.41%

7.30%

TYPE 6

15

-

2.08%

2.10%

Anteroposterior diameter
of humerus at surgical neck
of humerus(mm)

24.55±3.48

23.85±2.46

Table 3: Comparison of length,width,medial wall angle of bicipital groove with previous studies.
Wafae et al
2010 [18]

Cone et al
1983 [13]

Length of lateral
LIP (mm)

-

-

Length of medial
lip (mm)

-

-

Length of BG (mm)

81

Width of BG (mm)

10.1

8.8

Depth of BG (mm)

4

4.3

MWA
(degrees)

-

-

Abboud et al
2010 [11]

Rajani S et al 2013 [3]
Right

Left

-

31 ± 6

-

Yamini S Rajan et al 2016 [1]

Right

Left

31 ± 5

89.6 ± 6.03

89.15 ± 8.27

22 ± 4

23 ± 5

81.72 ± 6.34

79.56 ± 7.64

85 ± 09

83±10.1

84.79 ± 5.84

87.33 ± 6.40

89.94 ±6.31

88.8 ± 8.11

9.0 ± 2.1

8.9 ± 1.1

6.84 ± 1.01

7.74 ± 1.96

8.53 ± 1.56

7.96 ± 1.39

5.1

5.0 ± 1.0

6 ± 1.0

4.21 ± 0.58

4.21 ± 0.58

6.48 ± 1.13

6.14 ± 1.04

-

47.34 ± 9.61

50.85 ± 10.93

-

-

DISCUSSION
The Bicipital groove prevents the Long head of
biceps tendon[LBT] from dislocating during
movement of the arm. The spectrum of abnormalities includes tenosynovitis, pulley lesions,
biceps dislocations, and proximal tears. [7].
Vettivel et al reported that the length of the
humerus correlated with the width and the depth
of the bicipital groove. A more acute angle of
the medial wall as seen more often in bicipital
groove on the right could permit a greater
medial displacement of the long head tendon.
Such a medial displacement is prevented by the
supratubercular ridge of Meyer [8,9]. Pfahler et
al [10] revealed great variation in the medial
wall angle of the groove in radiographs, whereas
width, depth, and humeral head diameter
showed sex-related differences. In our study
medial wall angle of the bicipital groove on right
and left humerus were 66.15mm and 64.37 mm
respectively and is more than that reported by
Rajani et al The medial and lateral wall length
in the present study does not match with the
earlier reports and shows huge difference
(Table 3).
Int J Anat Res 2017, 5(2.2):3870-75. ISSN 2321-4287

Right

Left

Present Study

66.15 ± 3.20 64.37 ± 18.81

Abboud et al.[11] hypothesized that there would
be a correlation between bicipital groove
morphology and the intraoperative finding of
biceps pathology. Assessment of the intraarticular and intertubercular regions of the long
tendon of the biceps forms an important aspect
of routine glenohumeral arthroscopic examination.A new technique of direct visualization of
the bicipital groove and tendon by positioning
the arthroscope in linear alignment with the
bicipital groove was described by Bhatia et
al[12]. Cone et al[13] noted bony excrescences
forming on medial wall of bicipital groove as
medial wall spurs and bony excrescences forming within the inferior one half of intertubercular sulcus were recorded as groove spurs.
Farin et al.[14] compared ultrasonography (US)
and plain radiography in the evaluation of the
bicipital groove of the humerus and determined
the accuracy of US in measurement of the width
and depth of the groove compared to plain radiography. The dimensions and morphology of a
critical zone of the intertubercular sulcus (ITS)
of the humerus were observed by Ueberham et
al[15].The critical zone extended from the first
3873
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perceptible proximal depression to the distal
extremity of the lesser tubercle[15].
Vettivel S et al. [16] studied intertubercular
sulcus of the humerus as an indicator of handedness and humeral length. . Previous studies
of BG shape variation primarily involved taking
2-dimensional (2D) measurements from a single
axial cross section of the humerus[17].
Wafae et al[18] reported the average length of
the groove as 8.1 cm which corresponded to
25.2% of the length of the humerus. The width
at the midpoint of the groove was 10.1 mm and
corresponded to 49.7% to 54.5% of the width of
the humerus. The depth was 4.0 mm and corresponded to 18.8% of the depth of the humerus.
The mean angle formed by the groove lips was
106 degrees . In the present study ,the mean
width of the groove was 8.53mm and 7.96 mm
on right and left side and corresponded to
31.89% and 30.09 % of the width of humerus at
surgical neck. The length of the bicipital groove
corresponded to 27.6 % (right) and 27.9%( left)
of the length of humerus.The length of bicipital
groove, length of medial lip and lateral lip of
bicipital groove was more in the right humeri
than the left humeri. The mean width of the bicipital groove was greater in the right humeri
compared to the left humeri. The mean
depth of the bicipital groove in right-sided humeri was slightly more than on the left .
The mean angle of the medial wall was more in
right-sided humeri .The mean angle of the lateral wall was slightly more in left-sided humeri.
With use of computerized tomographic data and
three-dimensional computer modeling, Robertson et al. studied both extramedullary and
intramedullary humeral morphology, including
canal shape, and related these findings to the
design of proximal humeral prostheses[19]. The
shape of the groove has often been implicated
in the pathogenesis of biceps tendon ruptures.
A shallow, flattened groove is commonly associated with subluxation or dislocation of the biceps tendon, and a narrow groove with a sharp
medial wall and an osteophyte at the aperture
is often associated with biceps tendinitis and
rupture. Spurs on the floor of the groove can
erode the tendon [20].
Hitchcock and Bechtol defined six variations of
Int J Anat Res 2017, 5(2.2):3870-75. ISSN 2321-4287

the angle of the medial wall of the bicipital
groove [21].
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.
Type 4 grooves had an angle of 45 degrees.
Type 5 grooves had an angle of 30 degrees.
Type 6 grooves had an angle of 15 degrees.
Anudeep Singh et al.[22] reported the height of
humerus as 306.41± 25.8mm on the right bone
and 304.43 ± 23.4mm on the left bone. In the
upper third the mean circumference of the shaft
was 60.6 ± 6.6mm and 58.85 ± 6.0mm whereas
the mean transverse diameter was 18.6 ± 2.1mm
and 18.2 ± 2 mm on right and left sides respectively.
CONCLUSION
Bicipital groove is present in the shoulder
region where wide range of movements occurs.
It can also be a used as a landmark for humeral
head replacement in fractures of the upper end
of the humerus.The present study adds more
information on the morphometry of bicipital
groove, variations of medial wall angle and
supratubercular ridge. Osseous spurs and
supratubercular ridge may predispose dislocation of tendon of biceps brachii. Therefore the
study is important as the knowledge of its
morphometry is essential for the selection of
prosthetic design, size and position.
Conflicts of Interests: None
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