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Wrist Injury in Juvenile Gymnasts

Choong Gil Lee, M.D., Jin Woo Kwon, M.D., Jae Hyum Park, M.D.
Sang Hoon Lee, M.D., Wan Eup Kim, M.D.*, Eun Sik Shin, M.D.**

Department of Orthopedic Surgery, Pohang Sun-Rin Hospital, Pohang, Korea
Shin Eun Sik Orthopedic Clinic*

In the adolescent gymnasts, recent studies have shown that wrist is particularly vulnerable to-
chronic stress. In the immature skeleton, growth plate is especially vuinerable to acute or chronic
trauma since the joint capsule and ligamentous structures are strong.

The purpose of this study is to report the frequency, finding of radiologic abnormalities and the
type of sports to cause wrist pain.

The authors examined 26 adolescent gymnasts, 20 males and 6 females. The age range was 11
years 10 months to 17 years 5 months for males and 11 years 9 months 10 14 years 4 months for
females. .

The results were as follows ;

1. The radiologic abnormalities were found in 23 cases(88%), 19 males and 4 females.

2. Wrist pain was mos! frequently caused by pommel horse exercise in males and by floor exercise
in females.

3. Among 23 cases, [8 showed widening of distal radial growth plates and irregularities of the
margins of the growth plate (15 cases were bilateral). Widening of distal ulna growth plates were
combined in six cases, ulna styloid process fracture in 3 cases and radial styloid process fracture in |
case.

4. Among 23 cases, 5 cases showed widening of distal radial metaphysis and increased ulnar
tilting.
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Table 1. Age and sex distribution
SewAge I1 12 13 14 15 16

17 « total

. Male 2 2 4 4 2 4 3 X

Fermale 1 2 2 |1 6
Toad - 3 4 6 5 2 4 3 %

Average age : 13 years and 8 months
Table 2. Duration of exercise
Duration (years)

2.3

34

45

56

6 7

7-8

89

9-10

Total

No. of gyminasts

8”—&—00#0\”

Average : 5 years
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Table 3. Duration of pain

Duration of pain (month) No. of gymnasts
06 7
6-12 3
12-24 9
24-36 2
Total 21

Average : 15 months
Table 4. Exercise that aggravates wrist pain.
Bxercise No, of gymnasts

Pormmet horse
Floor exercise
Still ring
Paralle] bar
Fron rod

Totat
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Table 5. Radiologic findings
Radiologic findings No. of gymnasis
Physis widening and imegularity 18
Distal radius only (12)
Distal radius and vina (6
Widening of metaphysis of distal radius
and increased ulnar tilting 5
Total 23
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Fig. 1-A. Initial radiographs show widening, imegular margin and scalloping of epiphyseal piate of distal radius, increased radial
inclination (32" ), and fracture of the uinar styloid process.

B. Radiographs made 8 months later show nomalized epiphyseal plate, decreased radial inclination (27°) and union of ulnar

styloid process.
— 1127 —



- K] i

Fig. 2-A. immmdmmmmmmdwmdmm mdmrgmdmegmar
margin of distal unlar epiphyseal plate, ulnar shortening, and increased radial inclination (33°)
B. Radiographs made 8 months Iater show normnalized epiphyseal plate, bt ulnar shortening and increased radial inclination

persist

Fig 3A. huualruﬁogaplsofbﬁwnstshcwsmllopmcfdmlmdmlcpnphyscalplalc.wﬂumgmdmcgularmmnofdsml
ulnar epiphyseal plate, callus formation of distal ulnar metaphysis, increased radial inclination (34" ) and ulnar shortening.
B. Radiographs made 8 months later show narrowing of velouinar epiphysis of the distal eadius and normalized ulnar
epiphyseal platc, but uinar shariening and increased radial inclination persist

T

4737) A5 wEe F4 & Y g4
Al gl s AERET of 29olA 59%
X 715t7] " 4] &35 4.

Aads] A4S FOREL 2 £%9 R/
44 ot A1 el AFRE gl
7] Wi o8 FELFo) v deaws &
BNEst #9}, Fliegel®® 432 9] 4Hn
£ 447 A degyal fA8 dep) o
o] Z7ighYols Salter M1% 3 P& WAL A

270 ¥om . 2 Mo ox FEA
MEe £E@EA2 A3¥A 448R 4398 |
AEZ ¥ 2AF oI¢ U 2 B A&
Hql Hgro] MY sF@Hs] 84 d44a
B Salter A1%e MN2IPEE 2T 4 Urtn
3t Read®% 437 QM 5ol F2BEE
g mMad %8 &4d7 4dn AU
Carters} Aldridge®e Adraiel S1d«s ey
of ol8iA YALE 4FHs] &yo] 2gdcia ¥
fen AxEe F3E PAHAAA o4 270
e 1738 E48 A3t e aohesal, o7
E HREF FME H2 &3 5= 3% 49

— 1128 —



qyx 2xyAle] FFo] 7P dsdnin Bed
o 5L BR FOWENd uEI Aol
Z8A 718 A= FveEa § ¢ U

A7 A4Es] UAAE, UNNE 40 &8
off dAsiA Carter$°€ B ol 144 10719 &
4 X DAYAQ +SBH TS 2hNE 799
MZAeel 198 FHAANEMTE dies
SRALAALA & FAME B Mol 3 U9l F
A3ge] 3-5mgold UMR i FUTERS
8] WA} gpalsiel e &R F ¥ 3
of thh dalsigien &9 WApdspAd ad B0
ayel A&o] BEY gL ¥dn gk

2§ T 5 pRHEoE 2 FE7 H
2 govl g LN T YRl E AR 23
o} velditia #dch Carterst Aldridge®2
Q47 MzA5ols S48 2128 LYRT Y
#e 24y 2ndded 1% £5%E ¥
CEER FEoIRen UYL AANM AFHEA
T3 AddAvn sy el 2AezE
U RE AW FHAE7 53] Wolllz 8T ¢
Hge] Bgo] Folzon 2] FRHIL Hol
Adn sdd, EAEEe] wHe dgMe
Alexander”, Resnick®t Niyayama®& 2 4
FaEdol A ol Folv] o o FUEEA
Zyg gtdte] Foix datAQl &AAE o] Wokm
ek Auberge®T& 10592 A szds
Z B3%A RAIY WAAARE Emdtgen
Read®, RoyE" Fliegel®%® #AH¢ 47& 83
sgct, Mage 2§ WENUdy 134 MUY 26
deol MXHF F 21PN +2VHS- FEE £
Bglom 23% (88%) MM WALHARUA oldad
+ Jehdch, @& ARG ojdadese
g9 @M AAge] oA glogA 2 g
H7F ETRAG FEelgian] THCAM YHEE 39
e y& § AFo] FolR edeiMe 2 A=
g AT AU E fAE 4278 Bin $%
ol gAY FFol 248 Ffc UHA8EY UG
H7b oA sllen s&7Agel F7ise] AN
t}, z2lm Carterst Aldridge®7?} 2o 214 &
17287} FAd5Hed ole Fatst oatel FEo)
gdazx dazt M el o ol dagfe] YAl
7b dapdct 4709 o Wr) WEolatn Basisicl

AR ALE WAMHARRAG o)Al Wehd
233 & 19317F 9ARLy o)E9 BHAARL 14
d g7gelNE 48le] AxH4ge] BFAY L 12
d 57890l Carter$& #3# 18744,
Carters} Aldridge®e dHe 16709, <i=ke 12
AY F49 Ado] ANtk Basm Malina
FE MMl 4% Ad ® oz A% A
FaEde A977 S o dee g3
Afpaa 2 wixrt oda sisich

ARRE 67NAM 2650 Qe & g3
BEA e Aveg ¥Ncn gen AAE
& 208olA AR MnnAE 45 dAstgey
ARAA F 4RHA AMAARAY YolAd A
of WaT AP 27% BYeR I 99 AT
of WANE 4z i A B3 65014 Y
HAYES Asg ot AT BY FH2A
9] oj2]&e} AUk

G3HQ AR E 2AY AAAE Aol &
B89AA A7)EA7E 22 #idn #5len Chan
3} Huang®& #Ee| 9 Zoale WY (positive
ulna variance) &, Carter® Aldridge™= 83<
ANzl Z7ise g€ w2 s

#2 £

AAES 26We] Hady] MEH4E des
B2 g g PAHE ¥ FS 21644
$2RER $¥o] URan 2320 (88%) o)A wAbA
AR oluAHg YRR 230 $ 18a4A
YHLE Aol WolAn AFwe] WARS &
FHG 20& vgn, 5d0ME 9988 B
27t Welxla 8& AAlze] 30,852 Fr7hEe &
A& Bfich

AAgEsgel e gggee] daide 27HQ
Aol a7

REFERENCES

1} Alexander CJ : Effects of growth rate on the
strength of the growth plate-shaft junction. Skeletal
Radiology, 1:67-76, 1976.

2) Auberge T, Zenny JC, Duvallet A, Godefroy D,

- — 1129 —



Horreard P and Chevrot A : Etude de la matu-
ration osseuse et des lesions osteoarticulaires des
sportifs de haut niveau. Journal de Radiologie, 65:
555-561, 1984.

3) Carter SR and Aldridge MJ : Stress injury of the -

dista! radial growth plate. J. Bone Joint Surg, 70-
B:834-6, 1988,

4) Carter SR, Ardridge MJ, Fitagerald R and Da-
vies AM : Stress changes of the wrist in adolescent
gymnsts. Br. J. Radiology, 61:105-112, 1988.

5) Chan KP and Huang P : Anatomical variations in
radial and ulnar lengths in the wrists of Chinese.
Clin Orthop, 80:17-20, 1971,

6) Fliegel CP : Stress related widening of the radial
growth plate in adolescent. Ann Radiol(paris) 29:

374-376, 1986.

7) Malina RM, Bouchard C, Shoup RF, Demirjiay
A snd Larieviere G : Growth and maturity stays
of Montreal olympic athletics iess than 18 vears of
age. Medicine Spon, 16:117-127, 1982,

8) Read MT : Stress fractures of the distal radius in
adolescent gymnasts. Br J sports Med 15:272-27¢
1981. '

9) Resnick D and Niwayama G : In diagnosis of
bone and joint disorders. 14th ed. Philadelphia, WB
Saunders Co:2302, 1981.

10} Roy 8, Caine D and Singer KM : Stress changes
of the distal radial epiphysis in young gymnasts.
Am J Sports Med, 13:301-308, 1985,

- 1130 —



	2: 
	5: 
	6: 


