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Morphometric Study on
Bicipital Groove among South
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ABSTRACT Results: The mean length of BG on right side was 84.79+5.84
Introduction: The Bicipital Groove (BG) is an indentation MM and 87.33+6.40mm on the left side. The mean width of
between the lesser and greater tubercles of the proximal ~BG on right side was 6.84+1.01mm and 7.74+1.96mm on the
part of the humerus. It conveys biceps tendon, its synovial left side. The mean depth of BG on right side was 4.21+0.58
sheath and ascending branch of anterior circumflex humeral MM and 5.01+1.05mm on the left side. The mean length of the
artery. The knowledge of the morphometry is important for the medial and lateral walls on the right side was 24.22+1.02mm

understanding of the functional aspect of the shoulder region. ~ and 32.05£2.21mm respectively and that on the left side was
23.31+2.21mm and 31.12+0.24mm respectively. 17% of humeri

on the right side and 14% on the left side showed the presence
of supratubercular ridge of Meyer in the present study.

Aim: To study the morphometry of bicipital groove of humerus
in south Indian population.

Materials and Methods: In the present study, 100 adult humeri
(50 right and 50 left) were examined. The length of the medial
wall, lateral wall, width and depth were measured by using
vernier calliper. The humeri were examined for the presence
of supratubercular ridge. All the parameters were accurately
measured and the data were analysed.

Conclusion: Bicipital groove is present in the shoulder region
where wide range of movements occurs. Osseous spurs and
supratubercular ridge may predispose dislocation of tendon of
biceps brachii. Hence morphometric knowledge is obligatory and
is significant functionally and clinically for better understanding
of this region.
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INTRODUCTION MATERIALS AND METHODS
The Bicipital Groove (BG) in the proximal part of humerus is an  The study was carried out in 100 adult humeri (50 right and 50
indentation formed between the lesser and greater tubercles.  left) from the Department of Anatomy, Sri Ramachandra Medical
The lateral edge of lesser tubercle forms the medial border of ~ College and Research Institute, Sri Ramachandra University,
BG. The proximal third of the anterior border of the greater ~ Chennai between July 2014 and September 2015. Bones with
tubercle forms the lateral lip of BG [1]. The BG or intertubercular ~ €xternal deformities were excluded from the study. The length,
sulcus lodges the long head of biceps, its synovial sheath and width, depth were accurately measured by using vernier calliper.
the ascending branch of anterior circumflex humeral artery. Al the parameters were measured by single observer twice to
The BG is converted into a canal by the fibrous band called ~ €NSUre accuracy and the average was taken. The parameters
transverse humeral ligament which extends from the lesser were tabulated and stat|st|<?ally analysed. The length of the BG
tubercle to the greater tubercle of the humerus. The transverse was measu.redl from the point between the tubercies to the end

) ) . . o of the medial lip of the BG. The depth of the BG was measured
humeral ligament provides stability and effective functioning of .

. ) between the greater and lesser tubercles. The width of the BG

long head of biceps muscle and prevents subluxation of the : . ) :

) e ) , ) was measured between the midpoint of the medial and lateral lips.
tendon during multl—dlregt|onal b|omeghan|cal movements of the The length of the medial and lateral walls was measured from the
grm [2]. Coracohumeral "Qame”t overlies the transverse humeral tubercles to the respective lips of the BG. Supratubercular ridge
ligament and continues with rotator cuff [3]. The supratubercular is a bony prominence extending from the lesser tubercle [9] and
ridge is a bony prominence that is continuous with the lesser 5 tound in few humeri in the present study [Table/Fig-1]. Data
tubercle. It was originally described by Meyer in 1928 [4] and  \yere presented in Mean+SD. Statistical significance is performed
later by Hitchcock and Bechtol [5] and it allows gradual change  ysing independent t-test. Data were analysed using SPSS 15.0
in the direction of tendon of long head of biceps by elevating  Programme (SPSS Inc, Chicago, lllinos, USA).
and forcing it laterally. Owing to the functional significance
of structures related to BG, it is an important landmark for RESULTS
replacement of prosthesis of shoulder and the knowledge of its ~ The mean length, width, depth of the BG and the mean length
morphometry is essential for the selection of prosthetic design,  of the medial and lateral walls of BG are given in [Table/Fig-2].
size and position [6]. Apart from this, morphometry of bicipital  The mean length of BG on right side was 84.79+5.84mm and
groove may influence the function of surrounding structures  87.33+6.40mm on the left side. The mean width of BG on right side
leading to various pathologic conditions [7,8]. In the present was 6.84+1.01mm and 7.74+1.96 mm on the left side. The mean
study, the morphometry of BG was examined in relation to its ~ depth of BG on right side was 4.21+0.58mm and 5.01+1.05mm.
length, width, depth, length of the medial and lateral walls of the ~ The mean length of the medial and lateral walls on the right side

BG and the presence of supratubercular ridge of Meyer in south ~ was 24.22+1.02mm and 32.05+2.21mm respectively and that on
Indian population. the left side was 23.31+2.21mm and 31.12+0.24mm respectively.
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[Table/Fig-1]: Measurements of the bicipital groove.

Bicipital groove Right side Left side

Length of BG

84.79+5.84 mm

87.33+6.40

Width of BG

6.84+1.01mm*

7.74+£1.96 mm*

Depth of BG

4.21+0.58 mm*

5.01+£1.05 mm*

Length of the medial wall

24.22+1.02 mm

23.31+2.21mm

Length of the lateral wall

32.05+2.21mm

31.12+0.24mm*

[Table/Fig-2]: Measurements of the bicipital groove.

* Statistical significance p<0.05

17% humeri on the right side and 14% on the left side showed the
presence of supratubercular ridge of Meyer in the present study.

DISCUSSION

The BG in the humerus lodges the tendon of biceps brachi in a
tunnel formed by the fibrous band i.e., transverse humeral ligament.
The humerus moves with the tendon of biceps in all movements
of the shoulder. Rajani S et al., conclusively reported the length of
the medial and lateral walls of the BG [2]. In their study, the length
of the medial wall was 23+4mm on the right side and 24+5mm
on the left side and the length of the lateral wall was 31+6mm on
the right side and 31+5 mm on the left side which is similar to the
present study [Table/Fig-3].
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side and vettivel et al., reported such morphometric change in
the BG [7]. Murlimanju et al., in the Indian population reported
the mean length of the BG on the right and left side which is
86+10.1mm and 83.3+11.5mm respectively [12]. The mean width
was 8.3+2.4mm on the right side and 8.7+2.2mm on the left side.
The width was found to be lower in the present study than the
studies done by other authors. The other parameters are similar to
Rajani S and Murlimanju et al., [2,12]. Wafae et al., reported mean
width of 10mm which is higher than the other study population [9].
Most of the parameters are found to be similar among different
study population and so role of ethnic variation is not reported.
Pfahler et al., and Robertson et al., reported sex differences in the
morphometry of BG [19,20].

Hitchcock and Bechtol demonstrated definite correlation between
the supratubercular ridge and tendonitis [5]. Cone et al., defined
the supratubercular ridge as a bony ridge extending proximally
from the lesser tubercle more than one-half of the distance to the
humeral head [10]. In their study supratubercular ridge was present
in 48% of all specimens and 46% of all patients. But the authors
through radiographic interpretations in specimens and patients
concluded that the supratubercular ridges are not pathologically
significant. This is in contravention to the findings of Hitchcock and
Bechtol. However cone et al., agreed that bicipital tendonitis does
not have radiological manifestations, so the theory of Hitchcock
and bechtol cannot be completely discounted. Sangeeta gupta
et al., observed 42% incidence of supratubercular ridge in North
Indian population but their findings were not statistically significant
[21]. Vettivel et al., found this ridge in 88% on the right side and
57% on the left side [7]. The authors in a functional perspective
described the higher incidence of supratubercular ridge on the
right side will prevent medial displacement of biceps tendon.
Murlimanju et al., reported supratubercular ridge in 24 (23.1%)
of the humeri of which 16 (15.4%) were on the right side. In the
present study we found a lower incidence of 17% supratubercular
ridge on the right side and 15% on the left side. This may probably
be due to ethnic variation and it needs to be substantiated with
comparison with different population.

LIMITATION

Though the present study focussed the morphometry of BG, the
variation with respect to gender is not examined. Owing to the

V\:If’a[%]et Con[(: at al, e?l;r?[l‘ll(:] Murlimanju et al., [12] (mm) Rajani S et al., [2] (mm) Present study (mm)
Parameter (mm) (m) (mm) Right Left Right Left Right Left
Length 81 - 86+10.1 83.3+11.5 85+09 83+10.1 84.79+5.84 87.33+6.40
Width 10.1 8.8 8.3+2.4 8.7+2.2 9.0+2.1 8.9+1.1 6.84+1.01 7.74+1.96
Depth 4 4.3 5.1 4.7+£2.0 4.2+1.6 5.0+1.0 6.0+1.0 4.21+0.58 4.21+0.58

[Table/Fig-3]: Comparison of length, width and depth of bicipital groove with other authors [2,9-12].

No other authors have reported the lengths of medial and lateral wall
and so comparison could not be made with different population.
Rockwood and Masten mentioned that humans are unique among
primates in presenting marked variations in the configuration of the
BG [13]. The depth and width of the BG are very important in the
retention of tendon of biceps. Several authors reported greater
incidence of subluxation and dislocation of tendon of biceps when
the BG is shallow [3-5,14,15]. The instability of biceps tendon may
be attributed to the lengths of medial and lateral walls, medial wall
angles depending on width and depth constituting shallowness of
BG, presence of supratubercular ridge [16-18]. The length, width
and depth of BG of different authors are given in [Table/Fig-3].

The morphometry of BG is likely to be influenced by the nature
of manual work a person does. In manual workers the pressure
on the biceps tendon will be higher on the right side than left

functional differences of shoulder joint between sexes, gender
differences may exist and need to be elucidated.

CONCLUSION

In the present study, the width of the BG is reduced and the
incidence of supratubercular ridge is less when compared to other
studies. The findings would pave way for better understanding
of the structural and functional aspects of the BG. The data of
the present study would also add knowledge to the existing
literature.
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