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ÖZ 

Amaç: Kayak ve snowboard kazaları sonrasında acil servise başvuran, kemik ve/veya eklemi ilgilendiren, 
bilgisayarlı tomografi ya da X-ray’de pozitif bulgusu olan yaralanmaları ve özelliklerini incelemeyi amaçladık 

Gereç ve Yöntem: 2018-2019 ve 2019-2020 kış sezonlarında snowboard (SB) ya da kayak (SS) yaralanması 
sonrası acil servise başvuran amatör dosyaları retrospektif olarak incelendi. Snowboard yaralanması sonrası 
müdahale edilen 80 olgu ve kayak yaralanması olan 137 olgu çalışmaya dahil edildi. SS ve SB grupları arasında 
istatistiksel karşılaştırma yapıldı. 

Bulgular: Ortalama yaş grup SS’de 33,21 ± 15,12 yıl, grup SB’de 27,36 ± 8,04 yıldı (p <0.001). Grup SS’de 13 
kişinin (%9.5) ve grup SB’de 17 kişinin (%21.2) ek yaralanması mevcuttu (p:0.020). Omuz yaralanmaları SB’de 
daha fazlaydı (p<0.001). SS grubundaki bireylerin tecrübe süreleri (6,47 ± 5,55) SB grubundaki bireylerin tecrübe 
sürelerine (4,96 ± 3,56) kıyasla istatistiksel olarak anlamlı düzeyde daha yüksekti (p<0.001). SB grubunda ağaca 
çarpanların tecrübe süreleri (7,09±4,35), çarpışma (3,46±1,90) ve düşme yaşayanlara (4,89±3,55) kıyasla 
istatistiksel olarak anlamlı düzeyde fazlaydı (p<0.05). 

Sonuç: Kırıklar ve çıkıklar her spor için de daha çok üst ekstremiteyi etkiliyor olabilir. Yine de alt ekstremite 
yaralanmaları kayakta daha fazla görülüyor olabilir. Snowboard yapanların, tecrübe artışıyla birlikte, risk alarak 
kayması yaralanma mekanizması üzerinde etkili bir faktör olabilir. Her iki sporda da en çok kırık ve çıkığa maruz 
kalan bölge omuz ve çevresini içeriyor olabilir. 

SUMMARY 

Introduction: The aim of the study was to examine the injuries and their characteristics in the cases who 
admitted to the emergency department after skiing and snowboarding accidents, and have positive CT or X-ray 
results for bone and/or joint. 

Material and Method: The files of the patients who were admitted to the emergency department following a 
snowboarding (SB) or skiing (SS) accident in the 2018-2019 and 2019-2020 winter seasons were examined 
retrospectively. 80 cases and 137 cases received intervention due to a snowboarding-related injury and skiing-
related injury, respectively, were included in the study. Statistical comparison was made between the SS and the 
SB groups.  
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Results: The average age was 33.21 ± 15.12 years in the SS group, and 27.36 ± 8.04 years in the SB group 
(p <0.001). In the SS group,13 cases had additional injury (9.5%), and in the SB group,17 cases had additional 
injury (21.2%) (p:0.020). The shoulder injuries were higher in those in the SB group (p<0.001). The duration of 
experience was statistically significantly higher in those in the SS group (6.47 ± 5.55) than those in the SB group 
(4.96 ± 3.56) (p<0.001). In the SB group, the duration of experience was statistically significantly higher in those 
injured from hitting a tree (7.09±4.35) than those injured from collision (3.46±1.90) and from falling (4.89±3.55) 
(p<0.05). 

Conclusion: Fractures and dislocations might rather affect the upper extremity in both sports. However, the lower 
extremity injuries might be rather seen in skiing. The fact that snowboarders ski by taking risk with the increasing 
experience might be a factor affecting the injury mechanism. Both sports might involve the shoulder and it’s 
surrounding as the site which is most frequently exposed to fractures and dislocations. 

 
 

 

INTRODUCTION 

Skiing and snowboarding sports are exciting, and 
a source of fun for athletes (1). Injuries and fatal 
accidents have significantly increased with the 
growing number of people doing winter sports 
like skiing and snowboarding, as well as careless 
behaviors (2,3). Both sports result in significant 
number of musculoskeletal injuries treated by 
orthopedic surgeons each year (4). 

While some of the winter sports-related injuries 
are serious and life-threatening, the vast majority 
of them consist of minor and moderate injuries 
(5). Examining the orthopedic injuries, it is seen 
that soft-tissue injuries (sprain, strain, laceration, 
contusion, etc.) are more common than fractures/ 
dislocations (6). 

The epidemiology of the skiing and snowboarding 
injuries has already been described in a large 
number of national and international studies. 
These studies also compared the injuries 
occurred during skiing and snowboarding 
activities (3,6). When the studies on the skiing 
and snowboarding-related injuries were 
examined, it was seen that the fractures, joint 
dislocations, soft-tissue injuries as non-extremity 
organ injuries were included in the comparisons 
(6-10). The majority of such orthopedic injuries 
were associated with soft tissue. Furthermore, 
many of them required no hospitalization (6,8). 

We suggest that the relationship between the 
only orthopedic isolated bone and/or joint lesions 
developed after snowboarding and skiing sports-
related injuries may be different when soft tissue 
lesions are excluded. Thus, the aim of the study 
was to examine the bone or joint-related injuries 
in the cases who applied to the emergency 
department with a winter sports-related injury and 
had a positive CT or X-ray result. 

MATERIAL AND METHOD 

Inclusion and exclusion criteria 

Our hospital was at a distance of about 2 km 
from the Sarıkamış ski center. There was no 
hospital in the district. Thus, the first intervention 
to all the injury cases from the ski center have 
been performed in the emergency department of 
our hospital. The files of the patients who were 
admitted to the emergency department following 
a snowboarding or skiing accident in the 2018-
2019 and 2019-2020 winter seasons were 
examined retrospectively. The cases with 
fracture, joint dislocation or avulsion fracture 
detected in the x-ray and/or computed 
tomography (CT) images taken in the emergency 
room were included in the study. Professional 
athletes as well as those with strain, sprain, 
laseration, isolated tendon/ligament/muscle/skin 
injuries, soft tissue contusions, other isolated 
tissue and organ injuries not involving the spine 
or extremities were not included in the study. 80 
cases and 137 cases who received an 
intervention following a snowboarding injury and 
a skiing injury, respectively, were included in the 
study. 

Treatment 

For the first intervention to joint dislocations, 
closed joint reduction was applied in the 
emergency department. For the cases in whom 
closed reduction has failed, the reduction was 
performed under anesthesia. The patients 
underwent neuromuscular examination following 
the reduction, and were immobilized in a sling. 
The patients treated with reduction without 
anesthesia were called for outpatient clinic check 
up with the recommendation of analgesics and a 
3-week immobilization in a sling. The patients 
treated with reduction under anesthesia were 
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kept under observation in the ward for 1 day, 
then their discharge was planned with 
immobilization in a sling and relevant 
recommendations. No cases underwent open 
reduction. The patients were immobilized in a 
short arm splint following the closed reduction of 
finger dislocations. One patient with knee 
dislocation was immobilized in a long leg splint 
following the reduction, and referred to another 
health center for surgical intervention. 

Those with conservative fractures were properly 
immobilized in a splint or a circular plaster 
following the closes reduction of fracture (if 
reduction was required), and called to the 
orthopedics outpatient department for control 
purpose after 10 days. Among the cases for 
which surgical treatment was decided, those who 
accepted the operation were hospitalized in the 
orthopedics department and treated. The patients 
who could not be operated due to the hospital 
conditions, or those who wanted to be treated in 
another health center due to being a tourist were 
transported to another health center after the first 
intervention and immobilization.   

Clinical and radiographic data 

The injured extremities were evaluated in 3 
groups; spine, upper and lower extremity. The 
injured body parts were evaluated in 11 groups; 
foot/ankle, leg, knee, thigh/hip, hand, wrist, 
forearm, elbow, arm, shoulder and spine. 

The mechanism of injury was evaluated in 3 
groups; falling, collision and hitting a tree and 
other fixed objects.  The injuries from hitting non-
living objects were evaluated in the group of 
injuries from hitting a tree and other fixed objects, 
while the injuries from collision with other athletes 
in the ski run were evaluated in the group of 
collision-related injuries. 

The athletes were asked about the sport they 
have done (skiing or snowboarding) and how 
many seasons they have done this. The number 
of seasons they have actively done skiing or 
snowboarding from the time they have started 
this sport to the day of accident were collected 
and recorded as the duration of experience. 

The age, gender, injury mechanism, injured 
extremity, injured body part, dislocated joint/ 
fractured bone, treatment decision (conservative 
or surgical), duration of experience and other 
injuries of the patients were recorded.  The cases 

were divided into two groups; SB group 
representing those injured when snowboarding 
and SS group representing those injured when 
skiing. The obtained data were analyzed. A 
statistical comparison was made between the two 
groups. 

Statistical analysis 

The suitability of the data for normal distribution 
was tested with the Shaphirowilk test. When 
comparing the quantitative data in 2 independent 
groups, the Student t test was used for normally 
distributed features and Mann Whitney U test 
was used for non-normally distributed features. 
Relationships of two independent variables with 
each other at categorical measurement level 
were tested with Chi-square. The relationship 
between two quantitative variables was analyzed 
by Pearson correlation coefficient. For descriptive 
statistics, mean±standard deviation is given for 
numerical variables while number and % values 
are given for categorical variables. SPSS 
Windows version 24.0 package program was 
used for statistical analysis and P<0.05 was 
considered statistically significant. Study approval 
was obtained from Kafkas University Medical 
School Ethics Commitee (03.02.2020 /01). 

 

RESULTS 

The average age was 33.21 ± 15.12 years in the 
SS group, and 27.36 ± 8.04 years in the SB 
group (p <0.001). The SS group consisted of 94 
males (M) and 43 females (F), and the SB group 
of 59 males (M) and 21 females (F) (p:0.423). In 
the SS group, 14 cases injured from hitting a tree 
(10.2%), 26 from collision with a person (19.0%) 
and 97 from falling (70.8%); in the SB group, 11 
cases injured from hitting a tree (13.8%), 13 from 
collision with a person (16.2%) and 56 from 
falling (70.0%) (p:0.684). In the SS group,13 
cases had additional injury (9.5%), and in the SB 
group,17 cases had additional injury (21.2%) 
(p:0.020). The majority of injuries in the 
snowboarding group resulted from chest 
trauma.The additional injuries data were 
summarized in Table 1. Non-surgical treatment 
was proposed for 79 cases (59.7%) in the SS 
group and 42 cases (52.5%) in the SB group 
(p:0.460). 

The incidence rate of upper extremity injuries 
was higher in the snowboard group (82.5%) than 
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the ski group (56.9%), while the incidence rate of 
lower extremity injuries was higher in the ski 
group (41.6%) than the snowboard group 
(12.5%) (p<0.001) (Table 2). 

When the injured body parts were examined, it 
was found that the most common injured body 
parts were the shoulder (34.3%), ankle (16.8%) 
and knee (16.8%) in those in the ski group, while 
the shoulder (40.0%), wrist (23.8%) and elbow 
(7.5%) in those in the snowboard group. The 

shoulder injuries were more common in the 
snowboard group (p<0.001) (Table 3).  

When the injuries were examined, it was found 
that the most common injuries were shoulder 
dislocation (19.0%), distal radius fracture (8%) and 
clavicle fracture (6.6%) in those in the ski group, 
while shoulder dislocation (26.3%), distal radius 
fracture (20.0%) and proximal humerus fracture 
(5.0%) in those in the snowboard group. Shoulder 
dislocation was more frequently seen in those in 
the snowboard group (p=0,020) (Table 4). 

 
 
 
 

Table 1.Comparison of additional injuries in both groups 

SKI SNOWBOARD  

          n           %      n    % p 

Maxilla fracture 1 0.7 0 0.0 0.020

Chest trauma 8 5.9 15 18.8

Head trauma 2 1.5 2 2.5

Abdominal trauma 1 0.7 0 0.0

Compartment syndrome 1 0.7 0 0.0

Additional injury 

No 124 90.5 63 78.8

The P value was obtained with the chi square exact test. 
 

Table 2.Injuries by extremity portions in both group 

SKI     SNOWBOARD   

       n       % n                 % p 

Lower 57 41.6 10 12.5 <0.001 

Spine 2 1.5 4 5.0  

Extremity 

Upper 78 56.9 66     82.5  

The P value was obtained with the chi square exact test.  
 

Table 3.Common injured body parts by both groups 

               SKI        SNOWBOARD   

        n %  n %               p 

Ankle 23 16.8 0 0.0 <0.001 

Leg 6 4.4 4 5.0  

Elbow 2 1.5 6 7.5  

Knee 23 16.8 4 5.0  

Hand 11 8.0 2 2.5  

Wrist 14 10.2 19 23.8  

Arm 3 2.2 3 3.8  

Spine 2 1.5 4 5.0  

Shoulder 47 34.3 32 40.0  

Forearm 2 1.5 4 5.0  

Injured part 

Thigh and hip 4 2.9 2 2.5  

The P value was obtained with the chi square exact test.  
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Table 4. Ditribution of common injuries by the groups 

SKI SNOWBOARD 
Injury 

n % n % p 
AC separation 5 3.6 3 3.8  0.002 
Bimalleolar fracture 3 2.2 0 0.0  
Elbow dislocation 0 0.0 1 1.3  
Distal femur fracture 1 0.7 0 0.0  
Distal humerus fracture 2 1.5 2 2.5  
Distal radius 11 8.0 16 20.0  
Distal tibia fracture 5 3.6 0 0.0  
Knee dislocation 1 0.7 0 0.0  
Eminence fracture 7 5.1 0 0.0  
Femoral shaft fracture 3 2.2 1 1.3  
Fibular shaft fracture 1 0.7 0 0.0  
Humerus shaft fracture 3 2.2 3 3.8  
Clavicle fracture 9 6.6 2 2.5  
Lateral malleolar fracture 9 6.6 0 0.0  
Lumbar vertebra fracture 1 0.7 2 2.5  
MCL avulsion fracture 4 2.9 1 1.3  
Medial malleolar fracture 2 1.5 0 0.0  
Metacarpal fracture 1 0.7 0 0.0  
Olecranon fracture 0 0.0 1 1.3  
Shoulder dislocation 26 19.0 21 26.3  
Both-bone forearm fracture 0 0.0 2 2.6  
Finger dislocation 2 1.5 0 0.0  
Finger fracture 3 2.2 2 2.5  
Patella fracture 1 0.7 1 1.3  
PCL avulsion fracture 1 0.7 1 1.3  
Proximal humerus 0 0.0 1 1.3  
Proximal femoral fracture 2 1.5 0 0.0  
Proximal humerus fracture 6 4.4 4 5.0  
Radial head fracture 0 0.0 2 2.5  
Radial shaft fracture 0 0.0 2 2.5  
Scaphoid fracture 3 2.2 3 3.8  
Scapula fracture 0 0.0 1 1.3  
Thumb UCL avulsion fracture 5 3.6 0 0.0  
Talus fracture 4 2.9 0 0.0  
Tibial plateau fracture 7 5.1 1 1.3  
Tibial shaft fracture 6 4.4 4 5.0  
Transverse process fracture 1 0.7 2 2.5  
Trochanter major fracture 0 0.0 1 1.3  
Ulna shaft fracture 2 1.5 0 0.0  

 

MCL: medial colateral ligament, PCL: posterior cruciate ligament, UCL:ulnar collateral ligament, AC: acromio clavicular joint, the 
P value was obtained with the chi square exact test.  
 
 

 

The average age of those in the SS group (33.21 
± 15.12years) was found statistically significantly 
higher than the average age of those in the SB 
group (27.36 ± 8.04 years (p<0.001). The 
duration of experience was statistically 
significantly higher in those in the SS group (6.47 
± 5.55 seasons) than those in the SB group (4.96 
± 3.56 seasons) (p<0.001). 

In the SB group, the duration of experience was 
found statistically significantly higher in those 
injured from hitting a tree (7.09±4.35 seasons) 
than those both injured from collision (3.46±1.90 
seasons) and falling (4.89±3.55 seasons) 
(p<0.05). There was no significance between the 

duration of experience and the mechanism of 
injury in the SS group (p>0.05). 

DISCUSSION 

Skiing and snowboarding are popular winter 
sports enjoyed by hundred millions of people 
worldwide. Different results have been reported 
for skiing and snowboarding injuries worldwide 
(11).  The majority of injuries associated with 
these sports involves only soft tissues (9,12). A 
study reported that 63.8% of snowboarders vs. 
28.8% of skiers had a positive x-ray finding (9). 
Individuals of various age and with different skill 
levels engage in skiing and snowboarding (6). 
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Many snowboarders learn snowboarding through 
trial and error with the help of their peers, without 
taking a course from an instructor (10). The 
previous studies showed that a proper training 
coupled with experience has been associated 
with the reduced risk of injury (13). In the 
worldwide, the snowboard-related injuries are 
more severe than the ski-related injuries (11). 
Thus, the incidence rate of injury and 
fracture/dislocation might be higher in amateur 
athletes than professional athletes. On the other 
hand, it may be different from the characteristics 
of the studies containing all the injuries reported 
in the literature, in terms of the severity of injury, 
the rates and characteristics of fractures and/or 
dislocations in both sports. Therefore, we aimed 
to examine the cases with fracture and/or 
dislocation determined by X-ray or CT in injuries 
involving amateur athletes. 

The injured snowboarders are usually younger 
than the injured skiers (10,14). Our study was 
also consistent with the literature. Another study 
reported that age groups that have the highest 
skiing-related injury rates were the 55-64 years 
(15). Although skiing is a well-established sport, 
snowboarding is relatively new (11). This might 
be the result of the average age of the skiing 
population being normally higher since the 
snowboarding has become popular later. Also, 
this might be the result of the snowboarding 
being a more exciting winter sport that is mostly 
preferred by more active and younger population. 

In the worldwide, the snowboard-related injuries 
are more severe than the ski-related injuries (11). 
Basques et. al. reported that the injury severity 
has been higher in young patients, and this might 
correspond to an increased risk-taking behavior 
in young adults (16). The increased ratio of the 
additional injury in the snowboard group may be 
result of the increased number of young athletes 
and more serious accidents.  

In the study by Marietti et.al. 59.8% of the skiers 
and 78.4% of the snowboarders were discharged 
with splint/brace (9). In our study, non-surgical 
treatment was proposed for 59.7% of those in the 
ski group and 52.5% of those in the snowboard 
group. A snowboard accident might cause more 
complex fractures due to higher energy transfer 
to the extremity at the time of accident. This 
might result in serious bone and joint injuries 
which require further surgical treatment.  

Ski-related injuries usually involve the lower 
extremity while, snowboard-related injuries 
usually involve the upper extremity. In both 
sports, the rate of injury is higher in men (10). In 
our study, the difference between the snowboard-
related upper extremity injuries and the ski-
related lower extremity injuries was statistically 
significant. However, the most common injured 
parts included the upper extremities in both 
group. A study reported that 71.2% of the skiers 
had negative x-ray and CT result. This might 
mean that the majority of the ski-related injuries 
consists of soft tissue injuries (9). Then, for 
both sports, the site most prone to 
fracture or dislocation in accidents may 
include the upper extremities. 

Common upper extremity injuries occurred in 
snowboarding are hand, wrist and shoulder 
injuries, while common upper extremity injuries in 
skiing involve the injuries occurred in the 
shoulder site (17).Our study also showed similar 
results. However, the most common injury in 
snowboarders is wrist sprain or fracture. It consist 
of 22% - 37.8% of all snowboard-related injuries. 
Fractures comprise 2/3 of these injuries (18). The 
rates of distal radius injuries in our study were 
similar to those in the literature, and the most 
commonly injured site was the shoulder site. This 
was different from those reported in the literature. 
Wrist injuries are more common among young, 
female and inexperienced athletes (19).The risk 
of shoulder injury increases in intermediate and 
advanced snowboarders with the use of wrist 
guards (18,20). In this study, we did not find a 
relation between the duration of experience and 
the injured part. The records on the use of 
protective equipment were missing. This might be 
associated with the use of protective equipment. 
Even if soft tissue injuries and fractures most 
commonly occur in wrist, the most common 
isolated fracture/dislocation site might be the 
shoulder site. 

As the popular winter sport changes, the injured 
body parts also change. And with the increasing 
popularity of snowboarding, shoulder injuries 
have been seen more frequently (21). 
Snowboarders suffer more shoulder and 
humerus injuries than downhill skiers. 
Glenohumeral dislocations are the most common 
joint dislocations seen in both snowboarders and 
skiers (17). Also, the probability of shoulder 
dislocation increases with the increasing 
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experience in snowboarding (20). In many 
epidemiological studies, the patient data are 
obtained from ski centers rather than health-care 
centers. Thus, the shoulder injuries are likely 
underreported (22). The first interventions to all 
the patients from the ski centers were performed 
in our clinic. The shoulder injuries in the literature 
might have been underreported. The most 
common snowboard-related injury might be the 
shoulder dislocation. 

Lower extremity injuries comprise of 54-57% of 
the reported downhill skiing injuries. Knee is the 
most commonly injured site in skiers while the 
sprains of anterior cruciate ligament (ACL) and 
medial collateral ligament (MCL) are the most 
common skiing-related injuries (19). Lower 
extremity fractures are not common in skiing. 
Often, tibial plateau fractures, tibial plateau 
fractures and tibial shaft fractures are seen (17). 
This was also similar in our study. However, the 
upper extremity fractures and dislocations were 
higher than the lower extremity fractures and 
dislocations. This deviation from the literature 
might be the result of the fact that the majority of 
the lower extremity injuries involved connective 
tissue and ligament injuries caused by torsional 
mechanisms. 

Clavicle fractures is the most common type of 
fracture seen in skiers followed by distal radius 
and proximal humerus fractures, which 
collectively constitute the minority of all skiing-
related injuries (17). In our study, the upper 
extremity injuries were more common in the 
skiers. The majority of fractures consisted of 
distal radius and clavicle fractures. However, the 
most common injuries resulted from the shoulder 
joint dislocations.  

Idizovski et al. reported in their study that the 
injuries mainly resulted from falling for beginner 
snowboarders, as well as from collision with tree 
and other objects for intermediate snowboarders 
(20). In our study, the relationship between 
experience and hitting a tree was significant. 
More risky behaviors like skiing among trees 
relying on the experience might have caused this 
significance. 

Ankle is the most commonly injured lower 
extremity site in snowboarders, and the ankle 
injury is more commonly seen in snowboarders 
than skiers (19,24). Fractures consist of 44% of 
ankle injuries (19). Talus lateral process fracture 

is an injury unique to snowboarders. This may be 
often missed on radiographs. Thus, it may be 
diagnosed as soft tissue damage or anterior 
talofibular ligament rupture (17,24). Therefore, 
CT examination is recommended for 
snowboarding-related ankle injuries (4). In our 
study, there was no ankle injury case in the 
snowboard group. In our hospital, the first 
intervention was performed by our emergency 
physician in the emergency department, and an 
orthopedist was called, if necessary.  In cases 
where the intervention by an orthopedist was not 
necessary, necessary immobilization was 
provided with the recommendation of polyclinic 
check-up. This might be caused by the fact that 
the patients with talus lateral process fractures 
were treated with soft tissue injury diagnosis as 
well as they admitted to another health center for 
polyclinic check-ups since they were tourists. 

The limitations in the study were the impossibility 
of long-term follow-up and treatments, and the 
lack of follow-up of the complications and further 
problems after the intervention since most of the 
cases were tourists. Also, other limitations 
include the inability of reaching the number of 
individuals used the ski center during the study 
period, the lack of knowledge about the 
protective equipment used as well as the 
maneuvers exhibited at the time of the accident 
or the lack of knowledge about the position of the 
athlete. 

CONCLUSION 

Fractures and dislocations might rather affect the 
upper extremity in both sports. However, the 
lower extremity injuries might be rather seen in 
skiing. Both sports might involve the shoulder 
and its surrounding as the site which is most 
frequently exposed to fractures and dislocations. 
The fact that snowboarders ski by taking risk with 
the increasing experience might be a factor 
affecting the injury mechanism. Shoulder 
dislocations might be an important and very 
common type of injury that needs to be 
addressed for both sports. The factors leading to 
this situation and its prevention are the issues 
that need to be addressed. The fact that skiing is 
an older and well-established sport as compared 
to snowboarding may be a factor associated with 
the injuries in advanced age group. 
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