
 Joint replacement and 
snowsport  

–  
a no-go? 
Thomas Ilchmann 

Prof, MD, PhD 



•  Habit	
•  Addic*on	
•  Profession	
->	Expecta*on	

F.T.m 53 yrs  
skiing instructor, mountain guide 



no	go	-	points	of	concern	

•  Wear	
•  Shorter	implant	survival	
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•  Disloca*on	
•  Ligament	injuries	
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The hip reaction force and the contact stress distribution

on the inner surface of the acetabular cup during single-leg
stance were determined for each patient individually

according to the HIPSTRESS method [13–15] from the

postoperative AP radiograph. Single-leg stance was taken
as a representative body position because the contact stress

distribution during this stance reportedly resembles the

averaged contact stress distribution during the walking
cycle [8].

Assessment of the hip reaction force R was based on
force and torque equilibrium of the body in single-leg

stance [13, 15]. The geometry of the musculoskeletal

model of the hip was scaled for each patient individually
according to the following geometric parameters measured

from the AP radiograph (Fig. 1): height of pelvis H, width

of pelvis C, and vertical and horizontal positions of the
greater trochanter x and z, respectively. The resultant hip

force R determined in single-leg stance lies near the frontal

plane of the body [15] and can be expressed by its mag-
nitude R and by its inclination in the frontal plane with

respect to the vertical plane #R (Fig. 1). Angle #R is con-

sidered positive in the lateral direction from the vertical
axis and negative in the medial direction from the vertical

axis.

In addition to the resultant hip force R, input parameters
of the mathematical model for calculation of contact stress

[15, 17] were the geometry of the prosthesis given by the

radius of the acetabular cup r and the position of the ace-
tabular cup. We assumed no clearance between the femoral

head and the acetabular cup. The position of the acetabular

cup on the AP radiograph was determined by its inclination
with respect to vertical a (Fig. 1A), where no anteversion

was assumed.

After loading, the modeled femoral head and acetabular

cup were brought into contact. Because the stiffness of
UMWPE is approximately two orders of magnitude smaller

than that of the CoCrMo femoral head, the metallic head acts

as a rigid indenter of the polyethylene [37]. We assumed that
the back of the polyethylene insert was not deformed [42]. As

a result of the spherical geometry of the contact surfaces, the

radial deformation of the acetabular cup is [17]

d ¼ d0 cos c

where d0 is the displacement of the center of the femoral

head and c is the angle between the direction of the femoral

head displacement and the direction of the radius vector
from the center of the femoral head to the chosen point at

the contact surface. The point where the deformation d
equals d0 (c = 0) is denoted as the stress pole (P). The
position of the stress pole is given in the frontal plane by

the angle #P. Angle #P is considered positive in the lateral

direction from the vertical axis and negative in the medial
direction from the vertical axis (Fig. 1A). If we assume that

the contact stress p is proportional to the radial strain of the

polyethylene cup [24, 34], it follows that [40],

p ¼ p0 cos c

where p0 is the contact stress at the stress pole. The sum of
the contact stresses over the contact surface is equal to the

force R [7].

R ¼
Z

pdA

Solution of the integral equation yields the position of

the stress pole (#P) and the magnitude of stress at the pole

BA

Fig. 1A–B (A) A schematic view of the acetabular cup shows
penetration of the femoral head into the polyethylene cup. The
direction of linear penetration (#W), the direction of the vector to the
point of the peak contact hip stress (#P), and the direction of the hip

resultant force R (#R) are shown. Also shown is distribution of the
contact hip stress. (B) The geometric parameters of the hip and pelvis
needed to determine the peak contact hip stress (pmax) on the
weightbearing area by the HIPSTRESS method are shown.
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Kosak R et al. CORR 2011;469 

Wear 

forces  number of cycles 

Schmalzried T et al. CORR 2000;381 

* 



Soft 
polyethylene 

hard  
ceramic 
metal  

what is the optimal bearing surface? 

Wear 

friction: Fr = µ * Fn 
µ: friction coefficient 



Polyethylene: 
Osteolysis and wearing through 

Wear 

Ceramic: 
Fractures and squeaking 

Metal: 
pseudotumors, osteolysis 



Modified (highly crosslinked) PE:  
wear reduction 50 – 80 % 
-> better survival 

Australian registry 2012 

Wear 



Lee GC J Arthroplasty 2017/32 

modern ceramic: low fracture risk 

Fracture rate BIOLOX heads per diameter 

Wear 
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DePuy ASR™ Hip Recall Guide
In August 2010, DePuy Orthopaedics issued a voluntary recall of its ASR™ XL Acetabular Hip System and DePuy ASR™ Hip Resurfacing System. Please select your country from
the list below to learn more. Find information about possible symptoms, testing, treatment, and DePuy's commitment to addressing reasonable and customary costs related to the
recall. The DePuy Orthopaedics ASR Hip System first became available in July 2003. If you had your hip surgery prior to July 2003, the hip you received is not subject to this
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Click Here for the latest information on the ASR Hip System
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Canada - English
Canada - Français
Estados Unidos -
Español
United States - English

Australia - English
India - English
Malaysia - English
New Zealand - English
Singapore - English
Thailand - English
中国 – 中文
���� - South Korea
Country Not Listed

Danmark - Dansk
Deutschland - Deutsch
France - Français
Hrvatska - hrvatski
Nederland - Dutch
Norge - Norsk
Österreich - Deutsch
Polska – język polski
Portuguese -
Portugués
Přeloženo do: Česká
republika - český
Suomi - suomi
Sverige - Svenska
United Kingdom -
English
Россия — русский
язык
Country Not Listed

Türkiye – Türkçe”
Country Not Listed

metal on metal: almost out of use 

Wear 



Baylyss LE Lancet 2017 

Age at operation (years)                 

higher lifetime risk for revision for the young 

implant survival 



Ollivier M et al. CORR 2012 

THA 15 years: 80 % survival for high impact group 

implant survival 



THA 
male sex (p = 0.001),   
high activity level (p = 0.001) 
 
TKA 
no host factors associated with loosening! 

Cherian et al. CORR 2015;473 

implant survival 



Swedish hip registry 2013 

Reasons for first revision 

fracture 

loosening   

dislocation 



Periprosthetic fractures 

relevant for the hip rare in knees 



Periprosthetic fractures: 
higher risk for uncemented stems 

Lindberg-Larsen M et al. Acta Orthop 2017, DK 7`169 hips 

uncemented cemented 



Dislocations 
 rarely during sports 

14 yrs 1 year 



ligament injuries  
not frequent in skilled persons 

stem fracture 

 
 
 
 



•  26.4% unable to return to sport (pain) 
•  largest decline in high-impact sports 

(badminton, tennis and dancing) 
•  no difference according to type of operation 

Wylde V et al. JBJS Br 2008;90(7) 



Active in skiing: 
•  More active in summer sport too 
•  more wear 
•  more femoral osteolysis (n.s.) 
•  no fractures 

Gschwend N et al. Acta Orthop 2000 (71) 



many patients attempt high-impact 
jogging, downhill skiing, singles tennis, racquetball, squash, basketball 
  
4 years f-up:  
32 of 33 knees successful outcomes 
high satisfaction (9.1 of 10 points) 
 
-> some patients participate high-impact sports 
 and enjoy excellent clinical outcomes 

Mont MA et al. J Arthro 2008; 23 



recommended for older persons: 
well-being, perceived pain, knee function,  
perceived exertion 

no additional loosening 
no additional wear 

Alpine skiing with total knee arthroplasty 

Hofstaedter et al. Research group of Salzburg. Med and Sci in Sports 2015;25 



no evidence to be very restrictive 
gently return to sports earliest 6 months post-op 
high impact sports only if well trained 
but: 
•  Higher risk for periprosthetic fractures (hip) 
•  Trauma not more frequent but more severe sequelae 
•  Shorter implant survival 

 Joint replacement and snowsport 


