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The Influence of the Glenohumeral Rotation on the Scapulothoracic Motion

Joong-Bae Seo, M.D., Eui-Seong Choi, M.D., Choong-Hee Won, M.D.,
Yong-Min Kim, M.D., Ho-Seung Lee, M.D., Eung-Rok Kim, M.D.

Department of Orthopedic Surgery, Chungbuk National University, Cheongju, Korea

This study was performed to evaluate the influences of the passive glenohumeral rotation on the scapulothoracic
motion. We took anteroposterior radiograms of the right shoulders including the thoracic vertebrae with supine posi-
tion in 10 normal male adults, at 0 degree abduction, 45 degrees abduction and 90 degrees abduction in scapular
plane and in neutral rotation, maximal internal rotation and maximal external rotation in each abduction view. The
scapulothoracic motion was measured as the distances between the vertical line drawn from the spinous process of
the 7th cervical vertebra and the inferior and superior angles of the right scapula respectively. At 0 degree abduction,
the distances were not changed in internal rotation relative to neutral rotation, but decreased significantly in external
rotation, that is, the scapula shifts medially on external rotation. At 45 degrees abduction, the distances were
increased significantly only in internal rotation, that is, the scapula shifts laterally on internal rotation. At 90 degrees
abduction, the scapula rotated laterally on internal rotation and medially on external rotation. In conclusion, when a
physician examines the rotation of the shoulder joint, he cannot exclude the scapulothoracic motion just by examin-
ing the patient with supine position. And we concluded that the rotatory movement of the shoulder is not solely con-
tributed to the glenohumeral motion.

Key Words : Shoulder, Glenohumeral rotation, Scapulothoracic motion
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Fig. 1. The scapular motion was evaluated by measur-
ing the distances between the line drawn from
the 7th cervical spinous process(C7) through
the low thoracic spinous process and the inferi-
or(IA) and superior angles(SA) of the right
scapula.
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Table 1. The distance from the inferior angle of the right scapula and the bisecting point perpendicular to line from
the 7th cervical through low thoracic spinous process.

0 degree abduction

45 degree abduction

90 degree abduction

Neut IR ER* Neut IR ER Neut R ER
11.8 9.8 9.3 12.6 13.6 12.2 14.5 16.0 14.2
9.2 9.2 8.5 10.1 10.6 10.6 11.8 11.9 11.7
12.3 12.5 10.8 14.2 15.0 13.5 16.1 16.0 15.0
8.7 8.3 8.0 84 114 10.1 12.5 13.8 13.3
79 8.3 6.3 9.4 104 10.0 9.6 114 11.3
11.0 10.6 9.6 9.5 114 10.8 11.2 11.6 11.2
9.4 9.7 6.5 11.2 11.5 10.1 10.3 11.1 8.1
13.3 12.7 10.7 143 14.3 13.6 14.3 16.3 14.9
12.3 12.0 11.0 14.0 14.1 13.3 15.3 16.0 14.0
10.2 10.7 9.3 12.7 13.1 11.6 13.6 14.0 12.7
Av. 10.6 104 9.0 11.6 12.5 11.6 12.9 13.8 12.6

* Neut: Neutral rotation, IR: Internal rotation, ER: External rotation

Table 2. The distance from the superior angle of the right scapula and the bisecting point perpendicular to line from
the 7th cervical through low thoracic spinous process.

0 degree abduction 45 degree abduction 90 degree abduction

Neut IR ER Neut IR ER Neut IR ER
7.7 7.7 73 6.9 6.6 6.4 5.5 5.5 6.3
8.0 8.0 7.5 7.2 1.5 7.7 6.5 5.0 6.0
9.4 9.2 9.2 8.0 8.5 8.2 7.3 7.3 7.6
6.3 6.9 6.3 4.5 6.1 55 5.6 5.4 5.9
6.5 6.8 6.1 6.6 6.9 6.3 6.3 6.3 7.0
7.9 7.7 7.7 7.9 8.6 7.7 74 7.0 7.6
7.6 1.5 6.5 5.3 6.7 5.5 53 47 4.0
10.0 8.9 8.9 7.7 7.9 7.6 6.3 6.3 7.5
8.0 83 73 6.1 6.5 6.1 4.7 4.7 5.7
72 7.8 7.0 59 6.3 5.9 5.6 5.6 5.9
Av. 79 79 7.4 6.6 72 6.7 6.1 58 6.4
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Table 3. The results of paired t-test.

0 degree abduction 45 degree abduction 90degree abduction
Neut-IR P>0.05 P<0.05 P<0.05
Neut-ER P<0.05 P>0.05 P>0.05
IR-ER P<0.05 P<0.05 P<0.05
0 degree 45 degree 90 degree
0 degree 45 degree 90 degree 12
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Fig. 2. Graphic display of the changes in the distance to
the inferior angle of the scapula at each abduc-
tion view.

yaA ARA 13.8mzE F7HEIled, 93A
Aol 12.6eme 2 ZHAE Gt (Table 1). &%
WA Ale), 22j3 WIA-23) A Alold=
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Fig. 3. Graphic display of the changes in the distance to
the superior angle of the scapula at each abduc-
tion view. Compare the shape of curves in 90
degrees abduction with that in Figure 2.

L=
\_,

el
w3
Bem,

R R
3ol &80 77 o
QES!

_IB. re J}n‘.
R om
re
Mo
off
o
XN
&

X, o
2
v
4

o M

ﬂllO Ho

é °1H15¥ ?Séﬁ —Sr%é’-: dreAd daA £d
g 747t o2 ZAsE Rustn e AxE =
ol H3 glow, =g 7 Pake) ARd ¢F
Al dehE Er Aol g AP= thgstA ol
Fol Ale & ZEAY 5933 A7t gds
Al el Fol l e, AE oA 99 e
RellXe] & Al ARFHRE] AA oud
AEL A deMe 1 d¥ BEE g}

B7) o3& Fzo|th

ABE o A HEMFEETd AR e
9 @A) N BN Freedmans’e ot
9AY &R AXoM 24 A FEMIEE
34 AZFZETo FF 3uh 29 W& o] Fo)
§ Huda, Poppens’e A IALEH
ARFZEE0l 0xdAM 30 <A A 4 19

— 189 —




H &2, 305 ol A Al 5o 49 H]&=
v, gEbd 305 R olFo| AYRFHE
0= YAETE dFoz wol wAeS
st =3 o5 AAIALEY ARF
£EH7F HE 1.6t 18 o] FoA|n, Akrle]
Z A Ao dRE dHPFaTAA-A o
yozh Ao 3 HeldMe 15U 19 H|&
2, a2z FHd o4 ZAAME vHlE&o] 44
o, AFRFZEEC] o o] WAt B3l
th BANIAEE Al FdEFol Agld g
AFAA Poppens'*# ol 5" AxAA +53
A A FEEFe AYE, Howell3'e £33
214X, Harryman$®e X9 58 23 A
FETTe A E 2FslRen, o’

e AnE
£ 5540z £5¢ ugt $5H02 £5¥
A Z .‘%

]

fT oft nl

SR TR )

L2

d

dE Tl A 2ozt o, ol ARA
w3 o 2859 FEFEol I
S vx)7] WZolgtn FAEAT
AREFRBZ APl st Paletta®? &
kUl

=
FE AUNFHLE Alole w7 FME
93, Warner$¥& 19 Moired A%
topographic analysis) 94 A&A 2%
Holz #AjoA FZo] vt & o] RE
S B oAL ARFF o] A obH
d Ngge dudgn FA3A .
Freedman$’® Saha$" & #ddeteE3
HEFGEEol R3E ofFY] e A
¢ AA3E T80 F83 4TS ddn
o, olFoiM A A FRIo] M
g dag doia 99, Lefferts"
Jobe® e & FFFolU ABE B A
A o] ¥ 259 %3y} utdctn Fch
22l Glousmans’e 2 ZHE AAblA
TR T 3L AFIE A 4A 92
7} ethn B uskygch

2 dAT7E A8 ) e AW A A B
Aopgatady YR EFoeA ogA FoT
d3g e ARFIRHl, ATWAe] INLF
MM HA oJmd &L et=A, 2 1 9
o7} FRJIAE gebslr] A o=, 0%, 45
T, 90x9) AztAY oA AdulolA Ade] 3]

(o} HE
wlo 4%

o M
pe

QroMt sldo] W ARFZETY ¥HIE
239 E3 HawkinsS dll 2sha dad
o] IS ZHE W AUFZEFZ A
A& SRE G oM HARIZS gt e,
AREL 7R g9 E FHste Ao ANFZLE
TS AR F deA Lotry] Al BE WAL
A 2GS gl AlEarct ‘
A7 2 0T A AeoA] 3] Aldw 9
v A AZEe] WS A9sn, 4559 0% ¢
A el s B Al ou|A 5 A
HRAed, 0% A AeolA i3 A Al A3z}
A9 gle A& FRAEE Azt AAR 4g
29 A9FE F32 U3 AHAIZ Aol AAAe]
3AdE BT grFAF1Al K& 3o} ohdr) st
FE&ata Yrh. e F #xoA WA 9
3174 Atolel ofu] glA AZIol M9l Ee A
TS BEged, o A@de HAe g4 &%
| @A FA ot Bd Ao o]FozE Ao
ohvzel ddeldddde] AAH JAE (static
constraint) ©] 3l &3t= HY 9o AAFZLEE
ol AWE Ao o= Hx 71AEE vt
E F ok 0= YA fA]olA] d3del A o
B2 3 #AHGH o7 dEIge Ao
AL m ged”?, o] Fid oA 7Fe
o] Qg sl =3o] Bt A Alde &
FEPFARAU S} e FAERAU Y] HFEIE A
E2 98¢ 3tx, A9 94 e &
T FAAuZE e HH AERAN o
&Z 3, 0= A-23A YReA = shEA
el ARz, AM-Ed AxCdAE
shaE kAol iyl V)it gelA
dck?, B A3 AN 0= 2 AYUd5E)9
AA FelollA WisA Al AzpEeo] i oS A
AHA3, 93)H A i U F "= Ae, o
e A2 FAgeozn dHtdBAe] F
2 Ao 2lF A AFE FE3t HGFo]

O

2

£

— 190 —



Aude il 7ldste Aol A &
F¥ & glom, 0= A ’“Eﬂ oA WA Al
AZkzo| 9sldsta, #3ld Al AgEel A
st A& olAYAY dAFol7] mEdd HEsiA
AFE FE govh, FEHoR AdEE AU
A3 d e WIAE slo] U7 W2 AAE
o] AAtd Az d3)Hse] Fo=M AHH oA
Bl o ggZ A AdE BF AA F

E @goz Wwolsdth ol AWHE A&
gAspgAEEo] gle Aol Adde] 3

el

-

A=,
W3l dste A3

—
R

Azbee 1089 A3 de
el st 0= 2, 45%= 2,
FRM 22t SRR, WA, ASHA Az
29| $AYE G WP AAR FAE t
I e 2ES 42 F At 0= oA el
A 9 A AZBol HE2R da AAH
o a2y 45%= A AEdaNe WEdAd A
#Eel g0z A9EY IR 0% oA
RN e BN AZEel dFo2 A
A1, JFAN WSz AR GaelA
A% P FET ¥ W, AnEAAE
T WA s IS AR £or 3
BAY, EAE TN HA W E S
e, ® 47 2% HaF JdetleMe 2ad
ﬁﬂf~ﬁ@%ﬂﬂ @qﬂﬂ%wrﬁq

4o} 3 2ge
%ﬂoh4d%%%%

h=3

NI’J

m"‘

A3t
T
=9
=

—QHOL_\Q

oA H
AEFEEY
aHA J%ﬂi&
F& AHel g}, e o9
ATlA 5’49} 2ol B o), AREAY 4
A Bxe eg A Aol siukior goin
Azt

REFERENCES

D) olgd, Y8 : 3ude wEde Bty
$e% 9 AUFHLE. OAFRIIIA, |
93-99, 1998.

2) 0182, WM, OjHS, OFIE : B ABAe)

e BAaEE 24
1242-1248, 1995.

3) Browne AO, Hoffmeyer P, Tanaka S, An KN
and Morrey BF : Glenohumeral elevation stud-
ied in three dimensions. J Bone Joint Surg, T2-
B:843-845, 1990.

4) Freedman L and Munro RR : Abduction of the
arm in the scapular plane: Scapular and gleno-
humeral movements. A roentgenographic study.
J Bone Joint Surg, 48-A:1503-1510, 1966.

5) Glousman R, Jobe FW, Tibone J, Moynes
MS, Antonelli DA and Perry J : Dynamic elec-
tromyographic analysis of the throwing shoulder
with glenohumeral instability. J Bone Joint Surg,
70-A:220-226, 1988.

6) Harryman DT, Sidles JA, Clark JM, McQuade
KJ, Gibb TD and Matsen FA : Translation of
the humeral head on the glenoid with passive
glenohumeral motion. J Bone Joint Surg, 72-
A:1334-1343, 1990.

7) Hawkins RJ and Bokor DJ : Clinical evalua-
tion of shoulder problems. In : Rockwood CA
and Matsen FA ed. The shoulder. 2nd ed. Phila-
delphia, WB Saunders Co:164-198, 1998.

8) Howell SM, Galinat BJ, Renzi AJ and
Marone PJ: Normal and abnormal mechanics of
the glenohumeral joint in the horizontal plane. J
Bone Joint Surg, 70-A:227-232, 1988.

9) Iannotti JP, Gabriel JP, Schneck SL, Evans
BG and Misra S : The normal glenohumeral
relationships. An anatomical study of one hun-
dred and forty shoulders. J Bone Joint Surg, 74-
A:491-500, 1992.

10) Jobe FW, Moynes DR and Brewster CE :
Rehabilitation of shoulder joint instabilities.
Orthop Clin N Am, 18:473-482, 1987.

11) Leffert RD and Gumley G : The relationship
between dead arm syndrome and thoracic outlet
syndrome. Clin Orthop, 223:20-31, 1987.

12) Morrey BF, Itoi E and An KN : Biomechanics
of the shoulder. In : Rockwood CA and Matsen
FA ed. The shoulder. 2nd ed. Philadelphia, WB

HF g H e, 30:

— 191 —



Saunders C0:233-276, 1998. humeral joint. Its application in rehabilitation of

13) Paletta GA, Warner JJP, Warren RF, Deutsch flail shoulder in upper brachial plexus injuries
A and Altchek DW : Shoulder kinematics with and poliomyelitis and in replacement of the upper
two-plane x-ray evaluation in patients with ante- humerus by prosthesis. Acta Orthop Scand,
rior instability or rotator cuff tearing. J Shoulder 44:668-678, 1973.

Elbow Surg, 6:516-527, 1997. 16) Warner JJP, Micheli L], Arslanian LE,

14) Poppen NK and Walker PS : Normal and Kennedy J and Kennedy R : Scapulothoracic
abnormal motion of the shoulder. J Bone Joint motion in normal shoulders and shoulders with
Surg, 58-A:195-201, 1976. glenohumeral instability and impingement syn-

15) Saha AK : Mechanics of elevation of gleno- drome. Clin Orthop, 285:191-199, 1992.

— 192 —



