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— Abstract —

Characteristics of Wrist Injuries in Snowboarding

Yeong Jun Kim, M.D., Kang Hyun Lee, M.D., Kyoung Chul Cha, M.D.,
Hyun Kim, M.D., Sung Oh Hwang, M.D., Jin Rok Oh, M.D.!

Department of Emergency Medicine, Department of Orthopedic Surgery’
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Purpose: The purpose of this study was to analyze the characteristics and severity of wrist injuries in snow-
boarding.

M ethods: December 2005 to February 2008, Snowboarders who experienced wrist injures were included in
this study. On the basis of the medical records and radiographic evaluation, the severity of distal radius fracture
was classified according to the Arbeitsgemeinschaft fur Osteosynthesefragen/Association for the Study of
Internal Fixation (AO/ASIF) classification.

Results: Most of the injured snowboarders were a either of the beginner (35 cases, 46.1%) or the intermedi-
ate (27 cases, 35.5%) level. The most common cause of injury in snowboarding was a slip down (60 cases,
78.9%). Comminuted and articular fractures classified as AO types A3, B, and C, which required surgical
reduction, made up 42.3% of the distal radial fracturesin snowboarders. When we analyzed the differences in
severity between the educated and the non-educated groups, an A2 type injury in the AO classification was the
most common type of injury in the educated group (20 cases, 38.5%), it means less severe fractures ocurred in
the educated group (p=0.045). The most frequent injury mechanism of fractures was slip down (48 cases,
63.2%), and a dlip down backwards was the dominant type of dlip down (36 cases, 75.0%) (p=0.031).

Conclusion: Among the snowboarders in this study who suffered self-down injury to the wrist, more frac-
tures were associated with a backwards slip down than with a forward slip down due to over extension. For
educated snowboarders the severity of fracture was lower than it was for uneducated snowboarders.

(J Korean Soc Traumatol 2009;22:29-36)
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Fig. 1. Questionnaires of injuries in snowboarding.
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Fig. 2. AO/ASIF classification of distal radial fracture
(A) Extra-articular fracture Al: Ulnar fracture, radius intact, A2: Radius fracture, simple and impacted, A3: Radius fracture,
multifragmentary (B) Partial articular fracture B1: Radius fracture, sagittal, B2: Radius fracture, frontal, dorsal rim(Barton’ s),
B3: Radius fracture, frontal, volar rim(reverse Barton's) (C) Complete articular fracture C1: Radius fracture, articular simple,
metaphyseal ssimple, C2: Radius fracture, articular simple, metaphyseal multifragmentary, C3: Radius fracture, articular mul-
tifragmentary.
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Table 1. Demographic data of wrist-injured snowboarders

Characteristics n (%)
Sex Men 40 (52.6)
Women 36 (47.4)
Age (years) 10< 1(13)
10~20 22(28.9)
20~30 39 (51.3)
30~40 14 (18.4)
Injury event Slip down 60 (78.9)
Fall 8(10.5)
Collision 6(79
Etc. 2( 2.6)
Education Yes 52 (68.4)
No 24 (31.6)
Skill Beginner 35(46.1)
Intermediate 27 (35.5)
Expert 6(79
Unknown 8(10.5)
Difficulty of slope Gentle 35(49.3)
Intermediate 18 (25.4)
Steep 6( 8.5)
Unknown 17 (22.3)
Wrist protector Yes 9(11.8)
No 67 (88.2)
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Table 2. Distribution of distal radial fractures according to
AO/ASIF* classification

AO/ASIF classification n (%)
A2 (extra-articular, simple) 30 (57.7)
A3 (extra-articular, multifragmentary) 13 (25.0)
B1 (partidly intra-articular) 1( 19
C1 (intra-articular, simple) 4(7.7)
C2 (intra-articular, metaphyseal 4(7.7)

multifragmentary)

* AO/ASIF: The Arbeitsgemeinschaft fir Osteosynthesefragen
/ Association for the Study of Internal Fixation
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Table 3. Incidence of fracture in the protector and non-protector groups

Protector group, n(%)

Non-protector group, n(%)

(n=9) (n=67)
Fracture 7(77.8) 50 (74.6)
Non-fracture 2(22.2) 17 (25.4)
(p value=0.199)
Table 4. Characteristics of injuries according to snowboader’s skill and difficulty of slope
Non-surgical ical (A3B % a
(ALA2), N(%) Surgical (A3,B,C), n(%) p-value
Skill Beginner 14 (51.9) 13 (65.0)
Intermediate 10 (37.0) 7 (35.0)
Expert 3(11.1) 0(0)
Total 27 (100) 20 (100) 0.159
Difficulty of slope Gentle 13 (46.4) 13 (68.4)
Intermediate 10(35.7) 4(21.1)
Steep 4(14.3) 0(0)
Etc. 1( 3.6) 2(10.5)
Total 28 (100) 19 (100) 0.078




— g A 22 A A1 E —

79%)3 T= B4, 39%) Btk &5 Fdol wWol WA st MM 1499(184%), 273 59 (66%) sl Hlall Fol A 3
ATHp=0032). &4 717 W FIEE Hlw AF o Sasaki 5(4)9] ATl HiE Mg 3 oFge]
e A5 s AA7E D23 97t 209(385%) AT o= d3ht Bt el A A9 Ao )
o|x, Fetek A7k 1e(19%), TE A7t 109(19%) A B B47E B7] Wl Ales AzEn. &5
Z 9ozl Ak e ARV Ao Aok wkedh &4 @A 3 ) SHE 42 A 461%, THA
ok Aol= fltHp=0398). doix= Wl whek & 7} 365%, AL 19%% ZFAF 7 wel 4% d
e AdEsls o, de® dolxl A &dol 129 AL, T &S T2 A7k FAEITRGI3) d9lF 8
(250%), =40l obd A7t 74 (583%) AL, AR THE AO £7E A2 F99] =Ho] 23%= 7P ¥k
Rl A5 Fdol 369(75.0%), el ohd 797t 5 AN AEE olg o IAES Aldstedol 1ol
(117%) B4 stof F= dojxl Aol =] ol 1A 7bedt gl A A3(18.3%), B1(14%). C1(56%)
82 thH(p=0.031) (Table 6). C2(56%)

= Matsumoto S(13)¢] B8 7,—3349]’ T"r%}s 3133}.
|

v.on & Q7oA JlEe] A9¥ 8T A BF Py
Fernandez EF4% oY Frykman BHFHS A&l ¢
A 1097 A HEE gE A3yt F43] Z7HE 8 AO BEHS A83 o]9l A0 EREMo] U9 9
of AA F AFANME B HE&S AAGA HAXL ZA 2o L&A AFEE7] Wtk A0 BB
W S WE A £ B4, HF &4 HE & oEd 99% 229 ue B o 249 AL A2 93
45 AT M ARHER <lste] BAF oe] S o slojAe duboR wga e A3 g 24
He B A7 ol FAARTH(G) AR EE O SAA o2% 283 74E 4 9ok AL B, C 980 A
2enCe] Wl TAHe] 9] MEe] 4A £l Bol  E NPA FRE ol 9 1FES Adstelor @t
WYY 4A F R £F S4el BS WEE AT E® C 43 F A9V 2F 29 33 B 0 24
th(9,10) Sasaki 5(4)2 ZEHE EAA AAER F ZAol C2 C3 39 AL AUy ARG A7} =
&8 ZA-o] NN6%=2 FwA(175%)H A7 (42%) Bk & o] 2ot} Z o4 fAES Ae To E7pHel Ao
o) WATEL BT AT Van SADS 1649 $FL BLE 297t Brk(Fig 2).61417)
S FZ 50 A HE 3 F T6%7F &3 &5 X A9 o7 Myo] }Eu £ wige TLAd o
50 B4 525%7F FAIAHTL FRAAUT. @ @E 977 AFAAG, R S5 AFH @7l
B AT ZrNES Bl $% £402 AT wE¥ 50090 SeREE e A 3o 250588 &
FAES s BH, =do] 57el(750%) 2 A3 3 & B REYE #4477 2514PS £E BETE F80

Table 5. Comparison of AO/ASIF* classification between educated group and non-educated group

AO/ASIF types n(%)
A2 A3 B1 Cl c2
Education Yes 20 (38.5) 6 (11.5) 0(0) 4(7.7) 3(5.8)
No 10(19.2) 7(13.5) 1(1.9) 0(0) 1(1.9)
(p=0.045)

* AO/ASIF: The Arbeitsgemeinschaft fir Osteosynthesefragen/Association for the Study of Internal Fixation

Table 6. Comparison of fracture and non-fracture according to injury mechanism

Fracture, n (%) Non-fracture, n (%) p-value
Collision 3( 39 3( 39 0.032
Fall 6(7.9) 2( 26)
Slip down 48 (63.2) 12 (15.8)
forward 12 (25.0) 7 (58.3) 0.031
backward 36 (75.0) 5(41.7)
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