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Morphometric Analysis of Bicipital Groove in Haryanvi Population
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Introduction: Bicipital groove (BG) in the proximal part of humerus is an indentation formed between the lesser and greater tubercle
forms the lateral edge of lesser tubercle forms the medial border of bicipital groove. It contains the long head of the biceps brachii muscle,
its synovial sheath and an ascending branch of the anterior circumflex humeral artery. The depth and width are very important in retention
of tendon of biceps. Several authors reported greater incidence of sublaxation and dislocation of tendon of biceps when the BG is shallow.
Morphometry of bicipital groove may influence the functions of surrounding structure leading to various pathological condition. BG is
important landmark for replacement of prosthesis of shoulder. Thus knowledge of BG is highly useful in prosthetic sizing, positioning and
designing. Aim and objectives — To study the morphometry of bicipital groove (BG). Subjects and Methods: Present study was done on
50 humeri in PGIMS Rohtak in which 25 were of right side and 25 left side. The length, width, depth of BG and the length of the medial
and lateral wall of intertubercular sulcus were measured using digital Vernier caliper. Data was recorded separately for right and left
humeri then it was analyzed statistically using independent t test, p value <0.05 were considered significant. The data was presented as
mean +SD. Results: In present study above stated parameters were measured which came out to be statistically insignificant except the
width of BG, which showed the statistical difference. The p value for the width of BG was < 0.05. Conclusion: Knowledge of BG is highly
useful in prosthetic sizing, positioning and designing. The present study is an attempt to determine the morphometric parameters of BG in
terms of length of medial wall, lateral wall, length of BG, width and depth of BG. The data on morphometry of BG will be of utmost use
for radiologists, orthopedic surgeons and physiotherapists.
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Introduction

Bicipital groove (BG) in the proximal part of humerus is an
indentation formed between the lesser and greater tubercle
forms the lateral edge of lesser tubercle forms the medial
border of bicipital groove.l! It contains the long head of the
biceps brachii muscle, its synovial sheath and an ascending
branch of the anterior circumflex humeral artery.’l From
functional point of view, the most important region is the
intertubercular sulcus. The coracho-humeral ligament
directly overlies the transverse humeral ligament and is
continous with rotator cuff. The tendon of the long head of
biceps play an important role in maintaining the alignment
of the head of the humerus with in the glenoid cavity of
scapula in movment involving the use of the arm and
forearm. The humerus moves on the tendon of the long head
of the biceps in all movment of the upper extremity.*]
Sublaxation and dislocations of the biceps tendon are more
common in people with a shallow intertubercular sulcus.[®"]
Morphometry of bicipital groove may influence the
functions of surrounding structure leading to various

pathological ~ condition.®®!  Rockwood and Mastsen
mentioned that humans are unique among primates in
presenting marked variation in the configuration of bicipital
groove.['%1 BG is important landmark for replacement of
prosthesis of shoulder. Thus knowledge of BG is highly
useful in prosthetic sizing, positioning and designing.* BG
also acts as an important landmark for placement of lateral
fin of prosthesis in shoulder in shoulder arthroplasty and
humeral head replacement in fractures of upper end of
humerus.*®! Anterior shoulder pain affects large masses of
people. Lesion affecting the tendon of long head of biceps
brachii have been postulated to be among the most frequent
causes of pain and disability in shoulder. This pain may be
caused by rotator cuff, supraspinatus and biceps tendon
diseases.' Hence an attempt has been made to examine the
length, width, depth of BG and length of medial and lateral
wall of BG.

Subjects and Methods

Present study was done on 50 humeri in PGIMS Rohtak in
which 25 were of right side and 25 left side. The age and sex
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were not determined. These bones were unpaired. Humeri

with gross evidence of disease were excluded from the

study. Than the following parameters were measured using
digital Vernier caliper.

1) Length of BG was measured as the maximum vertical
distance between the tubercles to the end of the medial
lip of bicipital groove.

2) Depth of BG was measured between the greater and
lesser tubercle.

3) Width of BG was measured between the two tubercles.

4) The length of medial and lateral lip was measured from
the tubercles to respective lips of BG.

Data was recorded separately for right and left humeri then it

was analyzed statistically using independent t test. P-value

<0.05 were considered significant. The data was presented
as mean =SD.

Figure 1: Showing the measurement of MWL

Figure 3.Showing measurement of width of BG

Figure 2.Showing the measurement of LWL

Figure 4.Showing the measurement of depth BG

MWL = medial wall length
LWL = lateral wall length
BG = bicipital groove

Results

Table 1: Showing morphometric measurements of BG.

Sr. | Parameters in mm Right side Left side P

no value
1. Length of BG 70.96+11.5 69.55+6.96 0.54
2 Width of BG 13.03+1.46 12.02+1.75 0.03
3. Depth of BG 3.71+0.71 3.82+0.65 0.57
4. Length of lateral wall 96.79+10.59 | 97.05+10.21 | 0.93
5 Length of medial wall 65.98+10.50 | 65.85+6.15 0.95
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Graph 1. Showing the various parameters of BG.

50 humeri. The mean length, width, depth of BG and the
mean length of the medial and lateral walls of BG were
measured, which have been computed as shown in [Table 1].

Discussion

The bicipital groove in the humerus lodges the tendon of
biceps brachii in a tunnel formed by the fibrous band i.e.
transverse humeral ligament. Morphometric studies carried
out by various authors has been compared with present study
as depicted in [Table 2].

Table 2: Showing meaurments done by various authors.

Param- | Wafae | Cone | Abboud | Murlimanju et Rajni S et al, [ Yamini SR et al,[*°] Present study

eters et et etal,t4 | altn

(mm) al,®l | alie Rt Lt Rt Lt Rt Lt Rt Lt

Length 81 _ _ 86+10.1 83.3+11.5 | 85+09 83+10.1 84.7945.8 87.316.40 70.96£11.5 69.5+6.9
BG

Width 10.1 8.8 _ 8.3+2.4 8.7+2.2 9.0+2.1 8.9+1.1 6.8+1.01 7.74+1.96 13.03+1.46 12.02+1.75
BG

Depth 4 4.3 5.1 4.7+2 4.2+1.6 5.0£1 6.0£1 4.21+0.58 4.21+0.58 3.71+0.71 3.82+0.65
BG

Length | _ ~ _ ~ — 316 3125 32.05:2.21 | 31.12¢0.24 | 96.79+10.59 | 97.05+10.21
LW

Length | _ ~ ~ ~ ~ 234 24%5 24.22+1.02 | 2331+2.21 | 6598+10.50 | 65.856.15
MW

BG = bicipital groove, LW = lateral wall, MW = medial wall

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 the left side and vettivel et al,’® reported such
morphometric change in the BG. As compared to other
studies, length of BG in present study was found to be
70.96+11.5 on right side and 69.5+6.9 on left side, which
was less on both the sides but it was statistically
insignificant. Depth of BG in present study was a 3.71+0.71
on right side and 3.82+0.65 on left side which was again less
than other author’s study, but again it was statistically
insignificant. In present study the length of the lateral wall
was found to be 96.79410.59 on right side and 97.05+10.21
on left side which was quite more than studies done by Rajni
S et al in which length of the lateral wall was 31+6mm on
the right side and 31+5mm on the left side, Yamini et al
reported the length of the lateral wall to be 32.05+2.21 on
the right side and 31.12+0.24 on left side. In the case of
medial wall, in present study it was found to be more than
other author studies, it was 65.98+10.50 on right and
65.85+6.15 on left side whereas in study done by Rajni S et
al. it was 23+4 on right side and 24+5 on left side, Yamini et
al, reported the length of medial wall to be 24.22+1.02 on
right side and 23.31+2.21 on left side. So both lateral and
medial wall findings were also statistically insignificant.

The depth and width are very important in retention of
tendon of biceps. Several authors reported greater incidence
of sublaxation and dislocation of tendon of biceps when the
BG is shallow. In present study width of BG was found to be
more than that of other authors. It was found to be
13.03£1.46 on right side and 12.02+1.75 on left side which
was statistically significant. In the present study

measurement of the width was taken between the two
tubercles whereas in studies done by other authors
measurement was taken between the medial and lateral lips
of the BG. In their studies results were statistically
insignificant whereas result of the present study came out to
be statistically significant.

Conclusion

The present study is an attempt to determine the
morphometry of BG in terms of length of medial wall,
lateral wall, length of BG, width and depth of BG. The data
on morphometry will be of utmost use for radiologists,
orthopedic surgeons and physiotherapists.
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