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Table 1. The number of patients categorized by wearing hel-
met at the time of injury.
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Table 3. The number of patients divided by sex and experience.

Wearing helmet Without helmet Expert Beginner Tota
Ski 143 169 Male 195 237 432
Snowboard 140 206 Female 78 148 226
Total 283 375 Total 273 385 658
Table 2. The number of patients divided by injury mechanism.
Callision with Collision with .
cause . Slip down Fall down Etcetera Total
person substitute
287 212 108 39 12 658
Table 4. The number of patients categorized by the severity of injury.
Severi Don't need Need atreatments Need atreatments Need operation or Total
ety atreatments (less than 2 weeks) (more than 2 weeks) invasive treatments °
score 1 2 3 4
106 538 12 2 658
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Table5. Types of injured skier and snowboarder divided by whether they worn helmet or not.

97

- Wearing helmet Without helmet
ype SKi Snowboard  Subtotal Ski Snowboard  Subtotal
Sprain 78 70 148 76 68 144
Contusion 64 68 132 91 136 227
Cervical spine Fracture 1 1 2 2 2 4
Cervical spine Dislocation 0 1 1 0 0 0
Tota 143 140 283 169 206 375
Table 6. Patient population of fracture & dislocation in skier and snowboarder
Case  Sex Age Level Column’ Fracture Mechanism Associated injury
Skull base Fx.
1 M 26 Cc1 P Lateral mass Fall down Liver laceration
Multiplerib Fx.
.. Rib Fx.
2 M 17 Cc2 A, M Dens Collision to rock
Pneumothorax
3 F 43 C3 P Spinous process Collision to person None
4 F 36 C6 P Spinous process Collision to person Nasal bone Fx.
5 M 38 C6 P Spinous process Slip down AC-CCinjury
) Fx. Distal radius
6 F 29 C6 P Lamina Fall down . .
Facial laceration
Bilateral facet . ACL complete rupture
7 M 52 C5/6 A, M, P . Collision to tree )
subluxation Rib Fx.
T A = anterior, M = middle, P = posterior
Table 7. Types of injured skier and snowboarder divided by expert or beginner
- Male Female
ype SKi Snowboard Subtotal Ski Snowboard  Subtotal
Sprain 89 101 190 50 52 102
Contusion 112 125 237 58 64 122
Cervical spine Fracture 2 2 4 1 1 2
Cervical spine Dislocation 0 1 1 0 0 0
Total 203 229 432 109 117 226
Table 8. Types of injured skier and snowboarder divided by male or female.
T Expert Beginner
ype SKi Snowboard Subtotal SKi Snowhoard Subtotal
Sprain 70 81 151 74 67 141
Contusion 51 68 119 104 136 240
Cervical spine Fracture 1 1 2 2 2 4
Cervical spine Dislocation 0 1 1 0 0 0
Total 122 151 273 180 205 385
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=ABSTRACT =

The influence of wearing helmet and cervical spine
injury in skiers and snowboarders.

Sung Hun Kim, M.D., Tae Kyun Kim, M.D., Keun Churl Chun, M.D., Jae Sun Hwang, M.D.

Department of Orthopaedic Surgery, School of Medicine, Wonkwang University, Iksan, Korea

Purpose: As the number of people enjoying skiing and snowboarding which are two popular winter
sports has been increasing, wearing helmet during doing these sports has been needed for safety. The
rates of head or face injury have decreased after using helmet. However the effect that wearing helmet
has on cervical damage is not yet to be known. So through this research we intend to be helpful in
developing effective program and safety equipment.

Materials and Methods. During two seasons from December 2009 to march 2011 , cased 658 cervi-
cal injuries within 14538 admittance in medical center of major resort due to skiing and snow-board-
ing injuries. For survey and research model, one year before the research year conducted a pilot study.
Admittance were 432 male and 226 female, advanced 273 and 385 novice. We divided them into two
groups depending on wearing helmet, measured cervical damage ratio and injury mechanism, and
researched the severity of damage and diagnosed injury. Each group used SPSS 12.0 (SPSS Inc.,
Chicago, IL, USA) to process data statistically.

Results: The number of patients was 312 in skier and 346 in snow boarder. Patients wearing helmet
were 146 in skier and 127 in snow boarder. Classification of each injuries were confirmed as 292
cases of simple sprain, 359 bruising, 6 cervical fractures and 1 case of dislocation. Classification of
injury mechanisms were 287 of human collision, 212 material collision, 108 of slip down by oneself,
39 of falling and 12 cases of etc. In cases wearing helmet ski 78/ snow board 70 were simple sprain,
ski 64/ snowboard 68 were shown as bruising, ski 1/ snow hoard 2 had cervical fracture or disloca-
tion. The ratio of cervical sprain increased in cases of wearing helmet compared to non-wearing cases
and there was a statistical significance (p<0.001). The ratio of cervical contusion increased signifi-
cantly in non-wearing helmet user (p<0.05). However, there was no significant increase in fracture
and dislocation compared between helmet user and non-user (p> 0.05).

Conclusion: In this study, wearing helmet had no relation to additional cervical injury occurrence or
severity among skiers and snow boarders. The ratio of cervical sprain increased significantly in hel-
met user with person to person accident. However, the cervical contusion decreased. On this ground,
further biomechanical studies are required and modified helmet will be necessary.

Key Words: Ski, Snow board, Cervical injury
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