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SHOULDER INJURIES CAUSED BY THROWING
DURING WATER POLO
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GoORO TAkAHASHI, IsSA0 SAKATA and HITOSHI SHIRAKI

Abstract

A study was conducted to investigate the influence on the shoulder joint of throwing
during water polo. One hundred sixty-seven water polo players were interviewed about
injuries caused by water polo, and 70 players claimed to have had shoulder pain.

In 21 players, clinical examinations were performed, and in 31 players, assessment of
external rotation stability was made. Then three-dimensional analysis of hand-to~-hand shoot
motion was performed in 7 players,

The results were as follows ;

1, The painful phases of the throwing motion were the take-back phase and the
acceleration phase, the pain being present at the anterior and lateral portions of the shoulder
joint,

2. Assessment of stability revealed that the external rotation displacement on the
affected side was significantly larger than that on the control side in the injured players.

3. Analysis of hand-to-hand shoot motion revealed that the external rotation angle in
the acceleration phase was significantly larger in non-injured subjects than in the injured.

4, The external rotation angle after ball contact was increased in the injured, but
decreased in the non-injured.

5. To prevent injury, it appears important to catch and throw the ball using the upper
extremity and rotation of the trunk in a high body position in the water, and to strengthen
the muscles of the shoulder.

(Jpn. J. Phys. Fitness Sports Med. 1990, 39 : 60~68)
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Table 1, Physical characteristics of the subjects (men)
Group No. Age Height Weight Career »
(vr) (cm) (kg) (vr)
First interview 70 20.6+27 173.3+5.1 68.3+6.5 57+2.1
Second interview 45 19.8+1.3 1723+4.8 67.045.6 57421
Clinical test 8 213+14 174.5+54 70.8+5.5 6.1+2.7
Table 2, Physical characteristics of the subjects (women)
Group No. Age Height Weight Career
(vr) (cm) (kg) (vr)
First interview 97 16.9+5.9 158.0+5.9 52.0+5.5 1.8+14
Second interview 25 177420 158.7+4.7 53.5+3.9 25+1.3
Clinical test 13 175+2.2 159.8+4.2 53.3+4.1 28+1.4
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Photo 1, Shoulder stability testing instru-
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Fig. 1.

Displacement-torque curve in shoulder external rotation.
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Table 3,  Pain in shoulder

part n(%)
anterior parts 54 (77.1)
lateral parts 41 (58.6)
posterior parts 32 (45.7)

total (n=70)

Table 4. Cause of injury

motion n (%)
throwing 30 (42.9)
contact 13 (186)
swimming : 6 ( 86)
unknown 10 (14.3)
etc 11-(15,7)

total (n=70)

DBk % & % & acceleration phase * & dic
take-back phase I b A EZE L HDDONEH A
bhiz(E5). '
B. ERIEORERER

CERIRALE Rk, K, SEMEREE
BAfEIHICE P L. Ao RE, By
7 U7- 3 11 Impingement test, Apprehension
test TH L AbRhz (36 ).

Table b5, Pain in throwing phase

hand-up take-back acceleration follow through
n(%) n (%) n (%) n (%)
hand-to-hand shoot 18 (25.7) 42 (60.0) 50 (71.4) 33 (47.1)
standing shoot 18 (25.7) 43 (614) 46 (65.7) 35 (50.0)
pass 17 (24.3) 40 (57.1) 42 (60.0) 29 (41.4)
layout pass —_ 20 (28.6) 26 (37.1) 17 (24.3)

Table 6, Clinical test

total (n=70)

. Table 7, External rotation displacement (deg)

n(%) meanz+S. D,
Tenderness With pain (n=14)
anterior parts 18 (85.7) affected side 106.6+-26,8 — **
Coracoid process 16 (76.2) control side ' 79.8+364 —
Greater tuberosity 11 (52.4) difference 26.8+29.8 —
Bicipital groove 8 (38.1) Without pain (n=17)
posterior parts 3 (14.3) dominant side 101.1+£31.7 *
Special test ‘ undominant side 91.2+36.8
Impingement test - 14 (66.7) difference . 944267 —
Apprehension test 10 (47.6) total (n=31)
Yergason test 1190) dominant side 10362202 — **
total (n=21) undominant side 86.0+37.1 —

Significant level ; * ; p<{0,05 ** ; p<0.01
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Table 9,
in take-back phase

Table 8, External rotation stiffness(kgecm/deg)
mean=+3S, D,
With pain (n=14)
affected side 0.94+0.64
control side 1.22+0.69
difference 0.29+0,97
Without pain (n=17)
dominant side 0.88+0.48
undominant side 0.90+0.64
difference 0.02+0.81
total (n=31)
‘ dominant side 0.90+0.55
undominant side ‘ .1.05i0.67
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Peak angle and angular velocity of external rotation

peak angle (deg)

peak angular

velocity(deg/sec)
mean=*S, D, mean=+S, D,
- With pain (n=3) :
rightward 11264119 - 165.9+141.5
leftward 1073+ 4.2 1704+ 73.8
total ' 1100+ 85 . 168,2-4+101.0
Without pain (n=4)
rightward 11444100 117.2+174.9
leftward . - 1107 56 80.0-:104.3
total - 1115+ 76 . 98.6+134.8
total (n=7)
rightward 1125+ 9.9 138.14150.5
leftward 109.2+ 50 118,74+ 98.0
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Table 10, " Peak angle and angular velocity of external rotation

in acceleration phase

peak angle (deg)

peak angular

velocity{deg/sec)
mean=+S, D, mean=+S, D,

With pain (n=3) .

rightward 1225+ 8.1 334.0+131.5

leftward 1202+ 7.8 288.3+ 82.6

total 1214x 7.2 — 311.1+101.4
Without pain (n=4)

rightward 1328+ 8.7 * 395.44-118.8

leftward 137.4+14.0 3743+ 86.6

total 1351+£11.0 — 3849+ 96.9
total (n=7)

rightward 1284+ 9.5 369.1+117.9

leftwaid 130.0+14.2 3374+ 90.2

Significant level ; * : p<{0.05

Table 11, Peak angle and angular velocity of abduction

in take-back phase

peak angle (deg)

peak angular

65

velocity(deg/sec)
meanz=+S, D, mean=+S, D,
With pain (n=3) ‘
rightward 87.8+ 94 153.64 70.1 — *
leftward 86.74 9.8 1313+ 733 —
total 87.3+ 8.6 1425+ 653
Without pain (n=4)
rightward - 85.3+19.9 197.84+135,0
leftward 89.7+ 23 191.0:137.7
total 87.5+13.3 194.3+126.5
total (n=7) :
rightward 86.4+15.1 178,7+106.6
leftward 884+ 6.1 165.4+110.8
Significant level ; * : p<{0.05
AR =V X HEBEHEFCIEA DL 0N
|V. % $ H =] ﬁ { %

LBl I B\ CEERE R IRENE H i
%<, EFIEREWAL ERTARE DR « AU
g Zbht. X b Impingement test, Ap-
prehension test OEHENRE M. Zhbik
Impingement sign, Eﬁéﬁﬁd)iﬂ%ﬁ@zﬁz) z

R LT 5.

D, MBI X BHE, BREBEGEY 7t Lo,
BHRNEREOME D O & LTEERE, “Swimmer’s
shoulder”®® 2% %. “hbOFEHE L LTk im-
pingement, FRMBREEAELZ DR T L
X D AKBREFORE O L BERE,  “Swimmer’s

& shoulder” » [F#£, Impingement syndrome o —
DEARLLCIVWEEbRS. ‘

NI | -El ectronic Library Service



The Japanese Soci ety of Physical Fitness and Sport Medicine

66 &R, WH, =Xk BB 9H, B

Table 12,
in acceleration phase

"Peak angle and angular velocity of abduction

peak angle (deg)

peak angular
velocity(deg/sec)

mean=+S, D, mean=+S, D,

With pain (n=3)

rightward 915+ 29 558.1+ 464 —( k¥

leftward 110,0+17.2 724.1+150.0

total 100.7£15.0 641,1+134.7 1 —
Without pain (n=4)

rightward 91+ 76 369.54 758 — * — *

leftward 107.6+19.2 554,54-188.5 —

total 100,9+153 461.7+165.6
total (n=7)

rightward 93.0+ 5.8— * 450.3+117.3— *

leftward 108.6+16.8— 626.9+183.1—

Significant level ; * : p<0.05 ** ; p<0.01
Table 13,  Peak angle and angular velocity of horizontal extension

in take-back phase

peak angle (deg)

peak angular

velocity(deg/sec)
mean=+S, D, mean=+3S, D,
With pain (n=3)
rightward 3.3+0.8 * 126+34 — *
leftward 4427 241469 —
total 3.8+1.9 — 18.3+8.0
Without pain (n=4)
rightward 87+26 — * — * 21.3+7.2
leftward 51+12 — 21.8+14
total 6.9+27 21.64+4.8
total (n=7)
rightward 6.4+3.4 176+7.2
leftward 48+1.8 22843
Significant level ; * : p<0.05
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Table 14. Peak angle and angular velocity of horizontal extension’
in acceleration phase

peak angle (deg) peak angular
velocity(deg/sec)
meanzxS, D, mean=+S, D,
With pain (n=3)
rightward 16.6+0.7 13424264 —
leftward 15.6+6.5 124.2+61.2
total 16.14+4.2 12924425 *
Without pain (n=4)
rightward 18.5x5.2 89.7425.4 —
‘leftward 19.2+6.4 127.3+£63.7
total 18.9+5.4 108.5+49.2
total (n=7)
rightward 177+38 108.8+33.5
leftward 17.7+6.2 1259+57.3

Significant level ; * ; p<{0.05
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Fig. 2, Angle and angular velocity of shoulder external rotation in throw cycle of water
polo. )
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