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Humeral, Glenoid Retroversion and Bicipital Groove
Distance of the Normal Korean Adults

Jin Sub Kim, M.D., Jung Han Yoo, M.D. and Joo Hyuk Park, M.D.

Department of Orthopaedic Surgery, School of Medicine, Hallym University, Seoul, Korea

Purpose : Average humeral head retroversion was showed significant wide range from literatures based on vari-
able measuring technique. We performed computed tomography(CT) study in an effort to define the specific anatomy
relationships and evaluate their use.

Materials and Methods : Two hundreds shoulders and distal humeri CT scan with no known pathology were
examined. The study population was divided to 10 groups by gender and age(from third to seventh decade). The
number of each group was twenty. Retroversion of proximal humerus and glenoid were measured using the lines that
were connected the central axis of humeral head, central points of the humeral epicondyles paralleling to the trochlea,
paralled to the glenoid surface, midpoint between the transverse glenoid diameter and medial edge of the scapular.
We also measured the bicipital groove distance from the humeral central axis and scapulothoracic angle.

Results : Retroversion of proximal humerus was highly variable, ranging in this study from 13 to 58 degrees(mean
28.73) These values correlated with sex, not age, height or hand dominance. Glenoid retroversion at the inferior sec-
tions showed average 1.3 degree, did not signigicant differences. The central axis was an average of 10mm(5~15mn)
posterior to the posterior margin of the bicipital groove. Scapulothoracic angle was a'verage 43 degrees(25~53
degrees)

Conclusion : Anatomical reconstruction of retroversion angle should be individualized and bicipital groove could
be useful as landmark for the lateral fin of the prosthesis to be positioned an average of 10nm posteriorly.

Key Words : Shoulder, Normal variation, Retroversion, Bicipital groove distance
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M Bicipital angle

~ " Humeral retroversion angle

“ From central axis to
bicipital groove(bicipital distance)

Perpendicular to circle bisector

Bisector of concentric circle

Glenoid retroversion angle

Scapulothoracic angle

Fig. 1. Humeral and glenoid retroversion, bicipital angle and distance, scapulothoracic angle.

Table 1. From third to seventh decade, mean values of humeral, glenoid retroversion, bicipital angle, bicipital
distance, scapulothoracic angle in the normal Korean adult population.

HR* GR** BA- BD SA~
Age  Sex R L R L R L R L R L
21~30 M 3544 3311 1.89 1.67 7578  71.11 1.02 0.89 4400 41.11
F 3109 2845 191 1.64 63.27  64.00 0.75 0.71 4491 4236
3140 M 2894 29.38 1.75 °© 1.06 64.63  65.38 0.96 0.84 4288  37.88
F 2650 26.00 2.00 -0.5 63.83  58.17 0.82 0.68 43.00  39.00
41~50 M 2950 2850 2.08 0.33 67.25  61.17 1.03 0.80 42.08  39.95
F 2650 2313 1.62 1.88 66.75  65.63 2.03 0.75 44.00  41.63
5160 M 3245 2855 1.64 1.00 69.18  66.00 0.95 0.90 40.18  37.30
F 1933 24.00 217 0.63 60.17  69.00 0.93 0.95 45.67 41.67
61~70 M 3111 3267 0.44 -0.03 7000 68.11 1.04 0.87 41.00 38.56
F 2318 2264 2.09 0.04 65.55 69.55 0.95 0.86 44.18  40.73
Mean M 3084 3003 1.56 0.80 69.37  66.35 1.00 0.86 42.03  38.96
F 2581 2493 1.96 0.74 6391  65.27 1.08 0.79 4435  41.08

HR*, humeral retroversion ; GR**, glenoid retroversion ; BA*, bicipital angle ; BD*, bicipital distance ;
SA*, Scapulothoracic angle
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Fig. 2. There are 3~8 degrees difference between the transepicondyle axis(left)

X ® 23 H2=E—

and the trochlear axis, paralleling line of articular surface(right) in the

distal humerus.

Fig. 3. Measuring of humeral retroversion, glenoid retroversion, bicipital
angle, bicipital distance, scapulothoracic angle using the transepi-

condylar axis and paralleling line of articular surface also.

Fig. 4. Glenoid retroversion are variable at different level and decreased at the

lower scan.
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Fig. 5. Scapulothoracic angle are showed little difference between the
supine(left) and lateral trunk position(right).
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