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Effects of Elbow Ulnar Collateral Ligament Injury on Differences in
Maximal Isometric Strength of Upper body in Young Baseball Pitchers
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Abstract Many pitchers suffer from various types of injury (distortion, sprain and so on). The rate of injury is
increased if there are differences in strength between the extensor and flexor muscles when a joint movement is
performed with maximum speed. However, there has been insufficient research into the injury caused by strength
differences between the extensor and flexor muscles. Thus, the purpose of the study was to examine the effects of
elbow ulnar collateral ligament injury on the maximal isometric strength in young baseball pitchers. The data
collection was conducted for 2 weeks. The subjects (n=36) who participated in this study were placed into either the
injury group (n = 18, IG) or normal group (n = 18, NG). The maximal isometric strength for the pectoralis major
(PM), infraspintus (I), biceps brachii (BB), triceps brachii (TB), flexor carpi radialis (ECR) and extensor carpi radialis
(FCR) muscles were determined by an isometric strength machine (K-DFX) and then the differences in strength were
calculated by muscle group. All of the data were analyzed by SPSS 18.0 with the independent t-test. In the results,
the maximal isometric strengths in the IG for the I (p=0.035), BB (p=0.031) and TB (p=0.041) were significantly
lower than those in the NG, while that for the ECR (p=0.047) was significantly greater. In addition, the differences
of the maximal isometric strength between the PM and I (p = 0.008), BB and TB (p = 0.002), and FCR and ECR
(p = 0.032) in the IG were significantly greater than those in the NG. In conclusion, the differences in muscle
strengths of the subjects in the IG were greater than those in the NG, which suggests that they might have a higher
injury rate in the future. However, they might be able to recover from their injury and achieve better performance
if the differences in strength were reduced by training.
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5378 (Flexor carpi radialis), <=5 (Extensor

B
sk e o] A F37t  carpi radialis)®] o] 794 FHAA FH5EHS SA4NA
Aol Artetginh. AFAEAA & Ao A4S 1, SAS 9 A4 B A2 <Table 2> 2t
w8 Aistal SO etk WA A k% 2 5z B Hdl 7oA THA 75 F4E AT F
oly) ¥9je] o] IAY B 2 B5S T4 30% FAS HER slo] & AES uhE Z450] o
8oL, TR ¥hgo] 2~E |2 H2E(valgus stress test) = U o4 5HA 5 AAHS S,
Z %3 B30 UdE T 18WE 53 i(njury 7 WA F I5E9 28 AE AtEih
group(IG)) o2 Hix] Q& ZHlld] F-91¢] F474 0]
U S50l i 5% HAEE B3 S350 flv B 2.3 X2z
187 A4 (Normal group (NG)) L2 LHSIE} o 2 Ao #1% AEE2 SPSS version 18.05 0]
AR AN 54 <Table 1>7 2ov], $24 A galo] BARMS Axsith ddAEe] Yk &
e Bl 7w AR A 5SS VR AleR e 244 142 913 independent t-testE A48
HERsT 1, F a9 Hd T3 F59¢ AolE nlusty] 9]
34 kologorov-smirnov #74& &3l A4S 7H4s)
22 A74A H Hx} o] independent t-testE AASFSATE BE SAEA] oA
A7 2708 BE gidatEe] A . foS A ekl o4 a=0.05% Agskth
® FoM A ZAHE AAEIT BE dEAE
A ARE AAE] Aol A3e] H4& Aysta 5o
& Ao, A4F 24 A Foajof E AES 6 3. 914t
g o Aol o4 FHA 58S SAsAG
Ho) o4 524 $£5EL FHSAY|(K-DFX)E 3.1 Zt a8 228 I+EH
1A Eoll AR o FAstlt AR = BE 259 HeEEs 151 HalE sto] v
QML (Pectoralis  major)¥  HPREHS TH=4.945, p=0.035), w6248, p=0.031),

=g

=2
(Infraspinatus), ZHPdoA= Zagddd (Biceps  ZHBD

o=

TH(t=4.491, p=0.041), =5H (=0.439, p=0.047)
brachii)@} 2 (Triceps brachii), &EZHdo|A = 7 ] 893 2Fo]= WAL} <Table 3>.

Table 1. Subject Characteristics

Variables IG (n = 18) NG (n = 18) t

Age (years) 16.56 + 1.65 1639 + 1.50 0317

Height (cm) 17731 + 4.24 176.81 + 4.31 0.351

Weight (kg) 73.95 + 4.49 73.61 = 4.05 0238
Mean + SD, IG; injury group, NG; normal group
Table 2. Position and Motion for Measuring Maximal Isometric Strength

Muscles Position Motion

Set degree of elbow at 90"and back side of hand

s Intorsion of shoulder
toward interior

Pectoralis major

Set degree of elbow at 90" and back side of hand

X Extorsion of shoulder
toward exterior

Infraspinatus

Elbow Extensor Set degree of elbow at 90° Elbow extension
Elbow Flexor Lay down and set shoulder at 90° Elbow flexion
Extensor Carpi Radialis Set degree of elbow at 90°and palm toward bottom Carpi Extension
Flexor Carpi Radialis Set degree of elbow at 90" and palm toward top Carpi Flexion
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Table 3. Maximal Isometric strength for 6 muscles in each group

Muscles IG (n = 18) NG (n = 18) t P
Pectoralis Major (N) 17.672 + 6.080 19.540 + 5919 0.949 0.703
Infraspinatus (N) 10.150 + 3.394 19.466 + 5.969 4.945 0.035
Biceps Brachii (N) 16.856 + 4.345 20.702 + 3.857 6.248 0.031
Triceps Brachii (N) 12..158 + 3.933 17.959 + 5.267 4491 0.041
Flexor Carpi Radialis (N) 8.833 + 3.810 9.613 + 3.144 0.670 0.211
Extensor Carpi Radialis (N) 15.902 + 1.990 17.535 + 2.389 - 0439 0.047
Mean + SD, IG; injury group, NG; normal group
3.2 Oo{niEtdEel otZRSEZut HESEZC 10
ZtiSHY+53 x}0| H|w
oiedel ey wREYze AusEy z°
—
F5ue] A BT HE 7.522+ 4369N, BTl 5 . [
M 4.074+4.665Not}. T+ Lg7ke] HEAtols FA 2
- . ]
Ao fofgt 2ol & HATK=2.859, p=0.008)<Figure R J
I>. £
2
15 * % 0
G NG
212 T Fig. 2. Differences of Maximal Isometric Strength
5 between biceps brachii and triceps brachii
9
g
v — — - -
£, 3.4 £ZEo| Zeldut H29 Zisdd
o
£ 422 xj0| Hlm
3 - = I3 = = ==
Eugbde] galaa o] A5 S5 A
0 EFTAAME 870243.924N, /oA 6.289+2.290N
s NS oft}. ¥ aFrel HitAel: BALOE FI Aol
. . . . = 1Y = < >
Fig. 1. Differences of Maximal Isometric Strength = HSITH(=2.253, p=0.032) <Figure 3
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Fig. 3. Differences of Maximal Isometric Strength
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