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— Abstract —

Normal Glenohumeral and Scapulothoracic Movement
at the Cor¢nal Plane

Yong Girl Rhee, M.D., Chang Moo Yim, M.D.

Dept. of Orthopedic Surgery, School of Medicine, Kyung Hee University, Seoul, Korea

We measured the glenohumeral and scapulothoracic movements during abduction of the arm in the coronal plane
with radiologic analysis in the 30 shoulders of normal male adults who were without pain, limitation of motion, and
history of trauma.

In the resting position, the glenoid cavity of the scapula faced somewhat superiorly in over 80 percents of the
individuals, the mean superior tilting was 5.7 degrees. The mean total scapulothoracic movement was 65.8 degrees
and the mean total glenohumeral movement was 106.8 degrees during abduction of arm in the coronal plane. The
mean ratio of the glenohumeral movement to the scapulothoracic movement was 1.6 and this GH/ST ratio was
decreased toward the extreme abduction. When the arm was abducted, external rotation of the humeral head occurred
and this external rotation was increased smoothly during 0 degree through 90 degrees, but steeply above 90 degrees.
The acromiohumeral interval was 10.9 mm at the resting positon, and this interval decreased during the arm
abduction. The superior migration of the humeral head was 3.1 mm while abducting the arm.

Our measurement of the relationships of glenohumeral and scapulothoracic movements at the coronal plane would
be useful in the understandings of the biomechanics of shoulder, but further study would be required for the analysis
of the three dimensional relationship because of the limitation of our two dimensional analysis.
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Fig. 1.

Serial roentgenograms from normal
subjects illustrate in abduction at the
coronal plane.
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Fig. 2. This figure demonstrates the various angles
during the abduction.
GHA is the angle between the long axis of
humerus and glenoid line.
HTA is the angle between the axial line of

humerus and a perpendicular line of the
body({thorax).

STM is the movement between the axial midline
of the body(thorax) and glenoid line.
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Table 1. The scapulothoracic and the glenochumeral

Table 2. Shoulder movement in the seven phase of

angle in the seven position study abduction

- Angle degrees ST™M GHM GHM/STM

Position STA GHA X +SD X+SD

(degrees)

X £SD X 18D 0-30 43409  113%1.1 2.63
0 3.6+19 3.546.6 30-60 7.3%0.8 30.5%2.1 4.18
30 79427 14.8+6.9 60-90 11.3+1.2 189+1.9 1.67
60 152425 453 +5.7 90-120 142+1.3 21.0%2.0 1.48
90 26.5 +3.1 64.2 +8.1 120-150 9.9+0.7 9.6+09 0.97
120 40.7 i4-3 85.2 i7-6 150-Max ]5.2i 1.1 12.0 i 1.4 0.79
150 50.6 £2.8 94.8£6.9 *STM : scapulothoracic movement
MAX. 65.8 £5.9 106.8 £7.9

* STA : scapulothoracic angle
* GHA : glenohumeral angle

GHA / STA ratio
° (av. : 1.6)

4.18

097 o.79

0-30 30-60 60-90 90-120 120-150 150-180

Fig. 3. The mean ratio of the glenohumeral movement
to the scapulothoracic movement was 1.6 and
this GH/ST ratio was decreased toward the
extreme abduction.
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*GHM : glenohumeral movement

Table 3. Amount of scapular excursion and external
rotation of the humerus in seven phase of

abduction
degrees SE(em) ER(deg)
X+SD X +SD
0 0.0 43409
30 0.2 £0.01 153£1.2
60 1.2 +£0.05 13.3+1.5
90 2.1 +0.14 15.7+2.3
120 2.5 +0.09 36.7+£1.9
150 3.7 +0.21 56.8+5.2
Max 6.1 £0.87 69.1£7.6

*SE : scapular excursion
*ER : external rotation
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Ext. Rot. of humerus
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Fig. 4. The external rotation was increased smoothly
during O degree through 90 degrees but steeply
above 90 degrees.
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Table 4. Movement of superior migration of humerus
and acromiohumeral interval on abduction of

the arm
degrees SM(im) AHI(m)
X+SD X +SD
0 0 10.9 +0.86
30 0.1 £0.02 9.240.61
60 231071 82+0.64
90 3.1+0.93 7.6 +0.81
120 1.9 £0.37
150 1.0 £0.05
Max 0.2 £0.04

*SM : superior migration of the humeral head
*AHI : acromiohumeral interval
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