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Functional 
Anatomy

Those	who	cannot	remember	the	
past	are	condemned	to	repeat	it

George	Santayana	‚The	Life	of	Reason‘	
1905/06

Dye SF:  J Bone Joint Surg 69A, 976-983, 1987
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Crossed four-bar linkage

34
Burmester-curve: MCL, LCL

The Knee
Stepless transmission ?

The	‚golden‘	eighties	
(1986-89)

Niklaus	Friederich,	Victor	Tiegermann,	
Stefan	Freudiger	at	Kantonsspital	Bruderholz
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ACL-femoral, movie 1 (1988)

Therapie

44



45

• D. Mommersteeg, Thesis Nijmegen 1994 
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Progressive 
recruiting of 
fibers

54

ACL-femoral, movie 2 (1988)
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Currently very detailed 
anatomical studies by Robert 
Smiglieski, Poland  
and Rainer Siebold, Germany 
come to the same results
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Sommer Ch, Friederich NF, Müller We: Improperly placed anterior cruciate 
ligament grafts: Correlation between radiological parameters and clinical results. 
Knee Surg Sports Traumatol Arthrosc 8:207-213,2000 64

Sommer Ch, Friederich NF, Müller We: Improperly placed anterior cruciate 
ligament grafts: correlation between radiological parameters and clinical 
results. Knee Surg Sports Traumatol Arthrosc 8:207-213,2000



To operate or not



Do surgical 
techniques matter?



Do surgical 
techniques matter?
till the 1980’s 

Open surgical techniques: 
- Sutures of torn ligaments (augmented, i.e. 

silk) 
- Replacement with iliotibial band, bone-

patellar tendon-bone, later on with 
synthetics (Carbon, Gore-tex®, Dacron, etc) 

Komplexe Verletzungen

Martinek V, Steinbacher G, Friederich NF, Müller We:  
Combined ACL and PC Injuries. Should the Cruciates be 
preserved? Am J Knee Surgery 13(2):74-82, 2000



Do surgical 
techniques matter?

till the 1980’s 

Open surgical techniques: 
- Published success rate: about 80%  

Do surgical 
techniques matter?

Do surgical 
techniques matter?

After 1980 

Arthroscopic surgical techniques: 
- Replacement with iliotibial band, bone-

patellar tendon-bone, hamstrings 



Do surgical 
techniques matter?

After 1980 

Arthroscopic surgical techniques: 
- Published success rate: about 80%-90% 
- Becomes big volume surgery worldwide  

Do surgical 
techniques matter?

Do surgical 
techniques matter?

After 1980 

Arthroscopic surgical techniques: 
- Standardized, very fast -> 20’ - 30’ 
- Very expensive single use instruments 



Fanelli et al:      
J Bone Joint Surg 

Am 2010

Newer techniques ?

Newer techniques ?

After 2015 

’Biologic/Biotech approach’: Sutures, 
augmented, stem cells, healing response 
(Martha Murray, Boston; Savio Woo, Pittsburgh) 



Mg-based ring with AZ31 alloy 

Bridge the gap / Internal splint 
 
Degrades with healing 
 
Cytokines, cells, bioscaffolds 
 
Based on mid-substance of 
ACL 
 
Novel implantation technique 
 

Savio L-Y Woo



Z.Unfallchir.Vers.med. 86,81-89,1993 Courtesy of  Prof. em. Werner Müller

Critical load 
cases

Johnson RJ, Ettlinger CF Shealy JE, Meader C:  
Impact of super sidecut skis on the epidemiology of skiing injuries 
Sportverletz Sportschaden 11(4):150-152,1997
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Kniegelenke von Katzen (und Hunden) haben ganz 
andere Winkel und Hebelarme als wir Menschen –
Deshalb auch deutlich mehr Arthrose nach VKB-Ruptur 

Diagnose 
Tibia - Kompressions Test 

Kreuzband - Osteotomien 

•  Bei Beugung des Sprunggelenkes 
kommt es zu einem Vorwärtsgleiten 
der Tibia. 

Kniegelenke von Katzen (und Hunden) haben ganz 
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Deshalb auch deutlich mehr Arthrose nach VKB-Ruptur 

Diagnose 
Tibia - Kompressions Test 

Kreuzband - Osteotomien 

•  Bei Beugung des Sprunggelenkes 
kommt es zu einem Vorwärtsgleiten 
der Tibia. 
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8 Load sensors (4 medial, 4 lateral)



Parcours, Turns, Cameras

x

Orthopädie Traumatologie KSBruderholz

Abb. 3.8: Markierung und Standorte der Videokameras

Slalomstangen

Videokameras
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Critical load 
,Hip below Knee‘

Knee loads at 
acrobatic skiing
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