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Analysis of Internal Rotator-External Rotator Muscle of the
Shoulder with Cybex II

Kwon Ick Ha, M.D., Seong Ho Hahn, M.D., Min Young Chung, M.D. and Jong Won Ryu, M.D.

Department of Orthopedic Surgery, National Police Hospital, Seoul, Korea

In recent trends of popularized sports and increased industrial hazards, we need the therapeutic mo-

dality in clinical setting, as a training and testing device for sports practicians, and as a method for

scientific examination of post-operative status of muscles and joint function for orthopedist. Isokinetic

exercise with Cybex I overcomes many biomechanical factors and can be used for fatigued patients by

control of resistance.

We examined internal rotator and external rotator muscle force of the shoulder joint, in order to

acquire the isokinetic normative data of the shoulder for clinical use.

The result were as follows

1. Strength and Power decreased as ages getting old, and there was significant diminish between 5th

decade and 6th decade.

2. Power endurance did not decrease significantly as ages getting old.

3. The mean values of strength and power in internal rotator were higher than external rotator.
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Table 1. Distribution of occupation

Occupation No. %

Office worker 38 47.5
Housewife 16 20.0
Student 10 12.5
Farmer and laborer 10 12.5
Policeman 4 5.0
Others 2 2.5
Total 80 100.0

Table 2. Distribution of dominant hand

Dominant hand Right Left
3rd decade 17 3

“4th decade 17 3

5th decade 18 2

6th decade 19 1
Total 71(89%) 9(11%)

# unit; persons

S3oi4 A WY

YA LS gstr dos A H 3|
v ARA gee] gl 1d o)A AT AH
o] gl 809 =Yg o 204 He] 594
7= 2 A g 108408 F9ct.

Ao W § duk AHFA o] 389 (47.5%), F
2.7} 169 (20%), 4ol 107 (12.5%), ¥4 o
g2 o] 1093 (12.5%), 7 &do] 4% (5%), ~IEt
z)ojo] 29 (2.5%) o] gl.o= (Table 1), o]F AEA
ol 9o 11%9 v&-& vielych(Table 2).

=8 &4 -2 $}2) ZHposition angle)s} $-&FAi(to-
rque curve)d EAjo] 7128 4+ U Cybex 1
Dynamometer* & -3¢0, vlo] & Yo 4 =}
Aol 4 Al o sl ¥ A s F4H-¢ Dyna-
mometerol] LA A|H Argte] 4} Dynamometer?)
input armz} 3 =A) 3 F3H-E52 o] Dyn-

amometer?] %33} Y2 F 34} (Fig. 1,2).

a3 244 Hdl Yo UHHES £HY &
Azl 7179 AEdel D 2FEAE S ARA 4
= 5kdct.

229 94 Dynamometer& 60° /sec®] $F4
=22 25l AR WA Y A g o
gre 2 A3 el. o4 DynamometerE& 180° /

2= ! *Cybex II Dynamometer is Dynamometer is
manufactured by Cybex, Division of Lumex, Ro-
nkoma, N.Y., US.A.

Fig. 1. Position of internal rotation test of sh-
oulder with Cybex 1.

Fig. 2. Position of external rotation test of sh-
oulder with Cybex II.
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Fig. 3. An example of actual test recording. Strength is mesaured with 5mm/sec. and 25mm/sec. chart
speed, and power is measured with 5mm/sec. chart speed.

sec?] $FEER TSI Y] 50% 3L
2 A7 WA 93RS et

Strength®} Powerx 60° /sece} 180° /sec®] %
Sxeld f F A+ 4749 Yo ZHAHF
don gelE ft-1bs** 2 el Hct.

2]+ (power endurance)-& Lol 4 Powerr}
50%2 74" @7z FEN2 el el
(Fig. 3.).

532y 9 24

Cybex I & o] &3 279 WAz} 3l
2] Strength$} Power, 2|7 (power endurance) 2|
23R s of&at 2t

1. Strength

60° /sec®] £E o4 &Ag Strengtht ¥ 809
ol 4 dominant handZ 3 non-dominant hand. &
9] W34 & Strength7} @=}e]4 dominant hand
Zo0] 30.8ft.-1bs, non-dominant hand &) 27.4 ft.-
1bsgdel. Y=} W3]xZ Suength= dominant
hand&o] 200 32.4ft.-1bs, 30t 32.1 ft.- 1bs, 40t
31.6ft.-1bs, 50c) 27.4 ft.-1bs2 non-dominant ha-
nd% 5 Strengtht # 91} dominant handZ3} w}
A7Ex 2 40choll 4 50w Atololl WA 4E B
det. A=l 4= FAgt 7 8-E Bk (Table 3).

2] 3] 4 Z2| Strength: W) 8] 4-Z2| Strengths} v}
A7k 2 g ofAE B Gc)(Table 4)

2. Power

** 0. d (torque)-> A 2] (distance) X3} 5 (load) 2.2
Vel o foot-pound®] wr¢| 7} AFLE AL 1ft.-1bse
1.355818 Newton-meterol] 3| 3=l ¢},

Table 3. Strength of internal rotation

Decade Male Female
3rd decade

D. 32.4(+6.8) 19.4(+4.6)

ND. 29.7(+7.3) 14.6(+4.2)
4th decade

D. 32.1(+4.9) 18.7(+4.6)

ND. 28.0(+£4.8) 13.4(+4.4)
5th decade

D. 31.6(4+5.2) 17.9(+4.8)

ND. 26.8(+£5.1) 12.0(+3.4)
6th decade

D. 27.4(+5.5) 16.0(+5.1)

N. 25.2(1+4.6) 11.2(+4.4)
Total mean 30.8

D. 30.8 18.0

ND. 27.4 12.8

unit; ft.-1bs(+ standard deviation), D.; Dominant
hand, ND; Non-dominant hand.

180° /sect] <5l 4 23 % Powery Strength
o o] wWalREolr}h 4B QTN 2T 4004950
A Aoldld A% Be dish sled WHRE
9] Power: =z}l 4 dominant handZ-0] 29.7ft.-
1bs, non-dominant hando] 26.5ft.-1bs, ¢ =}oil
4 dominant handZ-¢) 17.5ft.-1bs, non-dominant
handZo] 12.3ft.-1bs¢lc}(Table 5).

2]8] - Z¢] Powery: 2ol 4 dominant hand%-
o] 20.4ft.-1bs, non-dominant handZo| 15.5ft.-
1bs, & #}oi] 4] dominant hand Zo] 18.1 ft.~1bs, no-
n~dominant hand2-¢] 10.3 ft.- 1bsg t} (Table 6).

3. Power endurance

%79 (power endurance)-& Power &7 x] 2] 50%
7 | s 78] WA 23] wbdslgE ey



Table 4. Strength of external rotation

Decade Male Female
3rd decade

D. 25.6(14.5) 18.6(+4.4)

ND. 20.3(14.4) 11.9(+4.7)
4th decade

D. 24.2(1+4.2) 17.4(£5.1)

ND. 19.7(£3.8) 10.9(+4.6)
5th decade

D. 22.7(£5.3) 16.8(+4.6)

ND. 18.8(+4.4) 15.2(t4.4)
6th decade

D. 21.1(4.4) £  15.2(£4.4)

ND. 17.2(+4.7) 9.2(£5.5)
Total mean

D. 23.4 17.0

ND. 19.0 10.6

unit; ft.-1bs{+ standard deviation), D.; Dominant
hand, ND.; Non-dominant hand.

Table 5. Power of internal rotation

Decade Male Female
3rd decade

D. 31.5(14.5) 19.2(+4.7)

ND. 28.3(%5.2) 14.3(£4.9)
4th decade I‘ :

D. 30.1(+5.4) 18.4(+5.0)

ND. 27.3(+4.8) 13.0(+4.7)
5th decade

D. 29.4(14.6) 17.2(+4.8)

ND. 26.3(14.6) 11.8(£5.2)
6th decade

D. 27.8(+5.3) 15.2(+4.9)

ND. 24.2(15.0) 10.0(+4.4)
Total mean

D. 29.7 17.5

ND. 26.5 12.3

unit; ft.-1bs(+4 standard deviation), D.; Dominant
hand, ND.; Non-dominant hand.

Qom W42 AFYL Yxjel 4 dominant
handZ¢| 28.3%|, non-dominant handZo¢] 26.03],
o} z}oll A dominant handZ¢] 22.83], non-domin-
ant hand&o| 21.23] e}, siA 2 AFHL
z}ell 4} dominant handZo¢] 27.73], non-dominant
hahd&-0) 26.43], o =}oll 4 dominant hand &)
22.23], non-dominant handZo¢] 21.83] ¢ v} (Tab-
le 7,8.).

o #

A ¢%29 sNd-& Perrines} Hislopol] ¢]3j
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T
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Table 6. Power of external rotation

Decade Male Female
. 3rd decade
D. 22.4(1+4.7) 19.2(14.7)
ND. 17.1(+3.9 11.7(14.3)
4th decade
D. 21.2(£5.1) 19.1(+4.9)
ND. 16.0(+488) 10.4(+5.1)
5th decade
D. 20.7(+4.9) 18.4(%4.4)
ND. 15.5(45.2) 10.1(£5.1)
6th decade )
D. 17.2(+4.9) 15.8(+5.1)
ND. 13.2(+5.1) 9.0(+4.8)
Total mean
D. 20.4 18.1
ND. 15.5 10.3

unit; ft.-1bs(+ standard deviation), D.; Domiaant
hand, ND.; Non-deminant hand.

Table 7. Endurance of internal rotation

Decade Male Female
3rd decade 3 .

D. 30.2 23.2

ND. 27.2 21.7
4th decade

D. 27.9 21.3

ND. 26.9 20.8
5th decade

D. 28.2 24.0

ND. 26.8 22.7
6th decade

D. 26.8 22.7

ND. 25.8 20.2
Total mean

D. 28.3 22.8

ND. 26.0 21.2

unit; times, D.; Dominant hand, ND.; Non-domi-
nant hand.
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o] Fo H e}t
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Table 8. Endurance of external rotation

Decade Male Female
3rd decade

D. 29.2 21.3

ND. 27.2 21.2
4th decade

D. 27.9 22.4

ND. 26.6 21.2
5th decade

D. 27.2 23.2

ND. 26.2 22.8
5th decade

D. 26.3 22.7

ND. 25.4 21.9
Total mean

D. 27.7 22.4

ND. 26.4 21.8

unit; times, D.; Dominant hand, ND.; Non-domi-
nant hand.

NE FFHL ZL A2 $5aldoknz e
o 243 2ok B LN BB oL+
ek, olel Wl $44EFL AR SR &
sl 285t Aol AR £50leh T + Ao

1,2,9)

2
k|

Thistle-2 5 <4 (isokinetic), S24] (isotonic), 5

2 4 (isometric) -39 AlFE 8F7 +FAA AL
A4 FE44EEY $44¢ 5. 2ot
g2 Azl total work abilityoll /] S&4¢50
35.4%, TR EHL 27.5%, THAHEFL9.2%
2 57Hg B¢.on peak force abilityoll 4= S
ATl 47.2%, FAYEFo| 28.6%, FHASL
ol 13.1%9] F7He RPN BEA4EFL o3
A 4ded 84S THT 4 Aok 4, &
FAFF] TFo| 53 Wol A Fg ¥4
€ dd4 4 g FA4Y $5UHE T8 4+
Qen], 5 =i ¢ length-tensionr] 5L L2
o] 83 4 93 spasticity$} tremorE oJL-AHE =
3¢ + debn s aglep,
. Rosetswing= ¢] | 742 A3 +FEE int-
egreated EMGE ¢] 83l 4450 953 &
muscle action potential ¢ Vel = A& WAy
oo,

TEALFTL TR BIA B AW E
£ 44 8T A £330 7 anglenfr)
maximum contractiong & 4 ¢& AAL JMxL
Aol = sl Bl Fapdolgps,

Hellebrandt= 28338l $Egug $E<%
7b o & 438 Fuin slg .o " Moffroid &

< 7 H5lE 1dor SRl ANy 7Y
2 7Y bl o & EHE vepden v
o,

Osternig= Cybex Dynamometer 5 A}-£3}od mu-
scle power& 57H4717] $1% o] 4l £ (tor-
que)zt £-X (velositylg B 8}¢ich?.

ol gl isokinetic exercise’] & o] &3d &
53 Algto] A14-3l= muscle force§ 9Hile] fo-
ot poundi} kilogram-meter® ¥4|3ic}. 4= R
P.M.(Revolutions per Minute) ¢ 2  # 4] %}c}.

Cybex T& FAHEE] Fotol F& A4S 1}
this Ay simnos s B4, 20|
A Y S 4% BAL 2 A2Ea 3
72 ol §4 4 rpermn guh ohzh $E44
8 1239 Hoh, ey %Y A Fal, 2
2 £49 oy, A 224 o] AL Fx)
%E Ao A wE 383 H4A ) 4
#7] 58 FAE Ao oz Fugt dF5}
deg ez Auxld.

2 =2 T AL 4 Yol ARAY )
A, gs|AT9] 28 F4AAE ko4 Y9
A 22 AR FroE, FHAEY 24 ,H
volsbs $EA4-e] 29 23lel §rhE st ¢
ol & wiolde A ol 4 WaRTo] 9
3" X}, strengthy) powers} =5 & AzlE
El 0. w}il7}x] 2 dominant handZ¢] strength
Y} power7} non-dominant handZ¥c} o] 2z &
el et

4 B

HabgE F A4 43l 809 sl Cybex
IE o] &, A} AT @ sz 28 ¢
2% v ohgt A AES A

1. A4 9 Strengths} Power: o7} w g4
5 dsisls Qg Rolw, 40t 9} 5000 <jo)ol] 4
7 e 4AE B4

2. ATFH L volol HE FY 4E Ho|x
= ¥t

3. internal rotator®] Strength2} Power: exte-
rnal rotator¥.c} v &8 HFAEF B4t
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