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Normal Range of Shoulder Motion and Fluoroscopic Analysis of Motion Fraction

Chang-Hyuk Choi, M.D., Gi-Hyun Yun, M.D.

Department of Orthopaedic Surgery, School of Medicine,
Catholic University of Taegu-Hyosung, Taegu, Korea

We measured, with manual goniometer, the active and passive arc of motion of the shoulder in 31 healthy male
subjects who were right-hand dominant and who ranged in age from twenty to thirty-one years. Among ten direc-
tions through the four motion plane, the range of motion on the dominant side were significantly smaller than those
on the non-dominant side in the motion of six directions.

We also measured the motion fraction of the glenohumeral and scapulothoracic movement using fluoroscope in
30-degree intervals of arm elevation in the scapular plane. The ratio of glenohumeral to scapulothoracic movement(d
GH/6ST) was 1.6 for the full range of motion in scapular plane. At the lower angles of abduction, scapulothoracic
movement was slight compared with glenohumeral movement. The motion fraction of scapulothoracic joint was
increased from 60-degree to 150 degree of arm angle especially between 120 to 150 degree. During arm elevation,
scapula was also extended from 42 degrees to 20 degrees tilting as well as internal rotation.

The measuring technique of glenohumeral to scapulothoracic movement(@GH/@ST) with fluoroscopy could be
applied to the simple radiographic measurement at the out-patient clinic in order to identify the pathology and recov-
ery of shoulder motion after treatment.

Key Words : Shoulder, Arc of motion, Glenohumeral and scapulothoracic, Motion fraction
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Measurement of motion fraction(¢fGH/ST)

8GA : Gross arm angle fRA: Radiographic arm angle
6GH: Angle of glenohumeral movement
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Fig. 1-A,B. (A) The angle of radia-
tion was 15 degrees ce-
phalad through the whole
motion in scapular plane.
The tilting of torso was
42 degree at neutral posi-
tion and 20 degree at full
elevation in order to get
the image which was per-
pendicular to scapular
spine and glenohumeral
surface. (B) Angle of
glenohumeral motion and
scapulothoracic motion
can be taken from gross
arm angle and radiologi-
cal arm angle.

n: Radiographic arm angle at neutral position
0ST: Angle of scapulothoracic movement
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Table 1. Range of motion through 10 directions(Dominant vs non-dominant)

DA NDA p-value DP NDP p-value
Abduction on 160.6+5.6 163+6.2 p<0.05 170.4+4.0 172.3+4.6 p<0.05
scapular plane(SA)
Abduction on 162.5£10.7 163.1+116 p>0.05 172+6.8 172+7.8 p>0.05
coronal plane(CA)
Flexion on 159.6x7.4 160.9+7.1 p>0.05 169.7+5.4 168.6+5.5 p>0.05
sagital plane(NF)
Extension on 48.2+6.7 51.1+7.4 p<0.05 60.9+7.1 61.4+6.4 p>0.05
sagital plane(NE)
Extension on 26.8+5.3 28.2+5.5 p<0.05 35.4+5.2 36.1+5.3 p>0.05
horizontal plane(HE)
Flexion on 30.9+4.4 33.324.3 p<0.05 38.4+4.9 41+4.8 p<0.05
horizontal plane(HF)
External rotation on 64+8.7 65.4+8.1 p>0.05 78+8.6 77.3+£7.6 p>0.05
sagital plane(NER)
External rotation on 106.1+11.8 104+12.1 p<0.05 117.9+11 114.6+10.1 p<0.05
horizontal plane(HER)
Internal rotation on T7.3+T1.3 T5.8+T1.3 p<0.05 T5.9+T1.5 T4.6:T1.4 p<0.05
sagital plane(NIR)
Internal rotation on 45.2+11 51.7+12.8 p<0.05 56+10.9 63.6+12 p<0.05
horizontal plane(HIR)

*DA: Active motion of dominant arm
DP: Passive motion of dominant arm

NDA: Active motion of non-dominant arm
NDP: Passive motion of non-dominant arm
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(A) Motion component in dominant arm
120 o
100 29,8
Fig. 2-A,B. In the arc of motion bet-
80 ween 0 and 30 degree of
active scaptation, most of
60 |— .
motion was occured at
40 44.2 the glenohumeral joint
56 4 ) © 28.7 and the mean ratio of the
20 o - 15.8 glenohumeral movement
5 3.6 35 53 1.9 16 1 d to scapulothoracic move-
0 nt was 1.6 at the (A)
30 80 90 120 150  Ful ment was 1.6 at the

(B) Motion component in non-dominant arm

— 224 —

dominant arm and (B)
non-dominant arm.



235Ut 60=9] Azt AA] A eptet
ZHOGH) & 2zt 475 2 44=Rem Az
FH40ST) < 247t 132 2 1622 &%
54015} AZAARZS)Y Z7Fe) ek (90
= 9 120%) Aak AGFH4OST) S £&
ol Axe Foliom, kA NS 5
Z oA AFAZOGH) ] 9=, A
AERZOST) o] 6250 FHE TN E
Zvzt 1005, 6252 23 o #d o dazt
% AzFEZ4e v @GHAST) = 25 1.6
012t} (Fig. 2-A,B).
3) A#E gokelE AR EZ Dominant arm

7} Non-dominant armelr EF 60%=°]
A 1505 A4 7kx] &A=z AYF

5 B8] AXE ol
ZolA 150=9] 9HA] AHRF

53] 120

1) Bl H o
I%‘\L"g

120~
150

3060 6090 90-120

0-30

o] 7} =ZA vEhdth(Fig. 3A-B). =4
2 30%oA] SAAGAAAA 5 EEE
GH/6ST) 2 Dominant arm¥ Non-
dominant armelA ZZb 1.2 2 1.322
Yttt (Fig. 4). A2 A4 (Sca-
pular tilting) e FHYNAN < 425901
A wet Jzp zolxlon] - A LA
T % 2022 FHAUT. ojmdlz 120%
AA 150=e] AGAl WErt 7 ZA
et (Fig. 5).

ABEE QA A 71 7HEA 0] 2 Bo|H,
AAQ Sl s FLE ZEstel A

(A) Fraction of motion component in dominant arm
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30-60 60-80 90-120

(B) Fraction of motion component in non-deminant arm

Fig. 3-A,B. Through the arm eleva-
tion in 30-degree inter-
vals, GH/ST ratio was
decreased toward the 150
degree of scaptation. The
change of ratio was most
prominent from 120 to
150 degree of scaptation
at the (A)dominant arm
and (B)non-dominant
arm.
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Fig. 4. For the arm angle range of 30
to 150 degree, the ratio of the
glenohumeral angle to the
scapulothoracic angle was 1.1
and 1.2 at the dominant and
non-dominant arm respective-
ly. The ratio was 1.2 and 1.3
from 30 degree to full eleva-
tion respectively and both 1.6
from neutral to full elevation.

O-FULL

Motion fraction ratio in dominant and non-dominant arm
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Fig. 5. We traced the scapular plane
under the guide of fluoroscope,
which was angled 42 degrees

: aaterior to the coronal plane at

"ap the neutral position. Torso tilt-

ND ing was abruptly decreased at

: the angle of 120 to 150 degrees

and finally 20 degree at the full

elevation position.

Scapula tilting in dominant and non-dominant arm
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