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Incidence of Skiing Injuries

Å10,000 skiers in U.S. in 1935. 
15 million in 2000 (200 million 
worldwide)

ÅAlpine skier injury rate 2-4.4 per 
1000 skier days (down from 5-
8/1000 before 1975)

ÅInjury rate in children 59% 
higher than in adults

ÅBeginners at greater risk for 
injury (skiers and 
snowboarders)



Boots

ÅDecreased injury rate 
related to decrease in 
ankle fractures (down 
91%) and other injuries 
distal to the knee related 
to modern boots with 
high, rigid shell

Å1980s to 1990s adult 
ACL injury rate 
increased 280%, tibial 
plateau injury rate 
increased 485%



Medial Collateral Ligament Injury

Å20-25% of all skiing 

injuries, especially 

among beginners and 

intermediate skiers

ÅForced genu valgus: 

falling from 

ñsnowplowò or 

catching an edge with 

the ski suddenly 

tracking laterally



Medial Collateral Ligament Injury

ÅMRI helpful to
Diagnose displaced tears

Identify associated injuries (ligamentous, meniscal or 
osteochondral injuries)

ÅMRI grading
I   edema around ligament

II  partial tear

III complete tear

ÅTreatment
Hinged knee brace for isolated injury

Associated injuries may require surgery



72 year old woman with skiing injury

Grade III MCL injury



Anterior Cruciate Ligament Injury

Å200,000 new ACL injuries/year in U.S.

Å20,000 related to skiing

Å13-19% of all skiing injuries



Anterior Cruciate Ligament

ÅPrimary restraint to anterior displacement 

of the tibia (Anterior tibial displacement 

primary cause of isolated ACL injury)

ÅSecondary restraint to tibial rotation 

particularly internal rotation in full 

extension

ÅMinor secondary restraint to varus-valgus 

angulation in full extension



ACL injury mechanisms

Phantom boot mechanism

ÅDeep knee flexion and internal 
tibial rotation

ÅBackward fall between the skis 
with deeply flexed knees and 
weight on inner edge of the 
downhill ski

ÅSharp inward turn of ski tip

ÅTail of ski and stiff boot act as 
lever applying twisting force to 
knee



ACL injury mechanisms

Boot-induced mechanism

ÅLand after a jump on the tail of the ski, forcing 

the back of the boot against the calf, forcing the 

tibia anteriorly

ÅMay be combined with forcible quadriceps 

contraction



ACL tear
Bucket handle tear 

medial meniscus

ñDouble PCLò

Bucket handle tear

Lateral meniscus

ñDouble deltaò

Quadruple cruciate sign

ñJack and Jill lesionò



ACL injury mechanisms

Aggressive quadriceps contraction

ÅProduces anterior tibial translation through 

patellar tendon 

ÅExperts with powerful quads

ÅñFalling backò position trying to regain 

control



ACL injury mechanisms

Valgus-external rotation

ÅCatching inside edge and falling forward 

between skis

ÅAMRI

MCL, POL

medial meniscus

(OôDonohue triad)



ACL injury mechanisms

Valgus-external rotation

ÅCatching inside edge and falling forward 

between skis

ÅAMRI

MCL, POL

Medial meniscus

(OôDonohue triad)



ACL injury mechanisms

Varus-internal rotation

ÅDownhill ski catches an edge, skiier falls 

over it

ÅALRI

lateral ligaments

lateral meniscus

+/- Segond frx





ACL tear distribution

ÅProximal 1/3 of ACL 80%

ÅMiddle 1/3 17%

ÅDistal 1/3 3%



Anterior Cruciate Ligament Injury

ÅPhysical exam

62-100% sensitive

56-100% specific

ÅMRI

90-98% sensitive

90-100% specific

Accuracy decreased for partial thickness or chronic 

tears

Helpful to identify displaced tears, associated injuries



Injuries associated with ACL tear

60 acute complete ACL tears in skiers

Å98% bone contusions

Å60% posterior soft tissue injuries (posterolateral 
capsule, popliteus)

Å50% MCL

Å35% medial meniscal tear

Å18% partial PCL tear

Å17% LCL

Å15% lateral meniscal tear

Å3% Segond fracture



72 year old

woman with

skiing injury



Injuries associated with ACL tear

328 acute ACL tears in skiers

Å23% meniscal tear (13% lateral, 10% 

medial)

Usual incidence of meniscal tear in acute 

ACL injury 60-70% (60% lateral, 40% 

medial)



ACL deficient knee

Å6 times more likely to have a recurrent 

skiing injury

ÅRecurrent skiing injury more severe



Skierôs thumb

ÅAcute injury of the ulnar 
collateral ligament of the 
MCP joint of the thumb

ÅAKA gamekeeperôs thumb 

ÅMost common upper 
extremity injury in skiing

Å35-80% of upper extremity 
skiing injuries

Å8-17% of all skiing injuries



Skierôs thumb mechanism
ÅFall with pole in 

outstretched hand

ÅPole handle acts as a 
fulcrum at the base of the 
thumb, resulting in 
hyperabduction and 
extension

ÅMolded, strapless grips do 
not change frequency of 
injury

ÅShould ski without straps 
and release the pole during 
fall before hit ground



Skierôs thumb

ÅClinical presentation acute UCL injury ï

pain, swelling, ecchymosis

ÅSmall, tender lump on ulnar aspect of 

MCP joint of thumb highly suggestive of 

Stener lesion, but lack of lump doesnôt rule 

it out



Skierôs thumb

ÅNormal radiographs versus 
small avulsion fracture

ÅValgus stress radiographs 
(contraindicated if large intra-
articular fracture, fracture of 
shaft of MC or proximal 
phalanx of thumb, ?small 
avulsion fracture) 

ÅComplete rupture of UCL 
likely if radial deviation at the 
MCP joint > 30-35 degrees or 
10 degrees > opposite side



Cases courtesy of 

Tudor Hughes

Avulsion fractures

http://www.medmedia.com/image4/i1/game3.jpg


Skierôs thumb

ÅPartial thickness, nondisplaced complete 

tear, or displaced complete tear (Stener 

lesion ïin up to 80% of complete tears) 

ÅDistal tear 5x > proximal tear > 

midsubstance tear



Stener Lesion

ÅComplete distal or midsubstance tear 

ÅTorn UCL displaced superficial to the proximal 
adductor pollicus aponeurosis

ÅDisplaced UCL will not heal effectively unless 
normal anatomy is restored

ÅSurgery helps to prevent complications of 
chronic UCL instability (pain with pinch and 
grasp maneuvers)

ÅóYo-yo on a stringô = proximal margin of the 
adductor aponeurosis abutting the folded UCL



Ulnar collateral ligament anatomy

A  Proper collateral ligament
Metatarsal head to volar aspect of 

the phalanx

Taut in flexion

B  Accessory collateral ligament
Volar to proper ligament and 

attaches to the volar plate

Lax in flexion

C  Volar plate

On MRI UCL = band of low SI 
closely apposed to medial 
joint margin along its entire 
course



Adductor pollicis

Adductor aponeurosis

=UCL

=UCL

Adductor 

aponeurosis

Adductor pollicis muscle



Partial tear proximal UCL



Case courtesy of 

Tudor Hughes

Complete distal UCL tear

Nondisplaced



Case courtesy of 

Tudor Hughes

Stener lesion 

ñyo-yo on a stringò


