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ABSTRACT 
LONG-TERM RESULTS OVER A PERIOD OF MORE THAN 1 0 
YEARS GIVE EVIDENCE OF THE SUPERIORITY OF THE 
THROUGH-KNEE COMPARED TO THE ABOVE-KNEE 
STUMP. HOWEVER, FAILURES IN THROUGH-KNEE 
STUMPS BEFORE, DURING AND AFTER OPERATION AND 
PITFALLS IN PROSTHETIC FITTING ARE STILL TOO FREQUENT. 
THEY ARE MOSTLY DUE TO ERRORS BECAUSE THE 
PECULIARITIES OF THE STUMP AND THE PROSTHETIC 
MANAGEMENT ARE NOT RECOGNISED. THIS PAPER 
EMPHASIZES FREQUENT CAUSES OF FAILURE IN THE 
SELECTION OF THE LEVEL OF AMPUTATION, THE 
OPERATIVE TECHNIQUE, POST-OPERATIVE TREATMENT 
AND PROSTHETIC REHABILITATION IN ORDER TO REDUCE 
THE COMPLICATION RATE. 

INTRODUCTION 
IN COMPARING KNEE DISARTICULATION VERSUS 

ABOVE-KNEE AMPUTATION IN DETAIL, THE AUTHOR 
TRIED TO ENCOURAGE SURGEONS AND PROSTHETISTS TO 
GIVE PRIORITY TO THROUGH-KNEE ( T K ) AND NOT TO 
ABOVE-KNEE ( A K ) AMPUTATION WHENEVER POSSIBLE 
(BAUMGARTNER, 1 9 7 9 ) . THE MESSAGE WAS 
UNDERSTOOD BY MANY COLLEAGUES WHO, IN TURN, ARE 
RECOMMENDING THE PROCEDURE (VAUCHER AND 
BLANC, 1 9 8 2 ; STIRNEMANN AND ALMAUS, 1 9 8 3 ) . 
OTHER COLLEAGUES GAVE UP THIS PROCEDURE 
BECAUSE THEY HAD TOO MANY COMPLICATIONS AND 
FAILURES AND THEREFORE AGAIN GIVE PREFERENCE TO 
A K AMPUTATION WITH LESS WOUND HEALING 
PROBLEMS REGARDLESS OF THE FURTHER RESULTS OF 
OVERALL REHABILITATION. IN FACT, COMPLICATIONS 
IN T K AMPUTATIONS ARE STILL TOO FREQUENT 
AND ARE REPORTED TO BE AS HIGH AS 2 5 % 
(STIRNEMANN AND ALTHAUS, 1 9 8 3 ) . THE PURPOSE OF 
THIS PAPER IS TO ANALYSE THESE PITFALLS IN ORDER TO 
REDUCE THE COMPLICATION RATE AND TO IMPROVE THE 
POSSIBILITIES OF REHABILITATION. 

1 LEVEL OF AMPUTATION 
IT IS UNDERSTOOD THAT EVEN A SHORT BELOW-KNEE 

( B K ) STUMP IS BETTER THAN ANY METHOD OF T K 
AMPUTATION AS LONG AS THE B K STUMP IS FREE FROM 
PAIN, PERMITS A TOTAL SURFACE CONTACT WITH THE 
PROSTHETIC SOCKET AND THE FUNCTION OF THE KNEE 
JOINT IS NOT IMPAIRED BY TRAUMA OR BY SEVERE 
OSTEOARTHRITIS. A S IN ANY LEVEL OF AMPUTATION, THE 
FEASIBILITY OF A T K AMPUTATION MAINLY DEPENDS 
UPON THE QUALITY OF THE TISSUES WHICH IN TURN IS 
GIVEN BY A SUFFICIENT BLOOD SUPPLY. A LOSS OF 
SENSATION OR A FEMORAL FRACTURE ARE NO 
CONTRAINDICATIONS. 

THE ASSESSMENT OF A SUFFICIENT TISSUE BLOOD FLOW 
THEREFORE REPRESENTS THE MAIN PROBLEM. DESPITE 
THE MANY LABORATORY TESTS TO INVESTIGATE LOCAL 
BLOOD CIRCULATION, ANAMNESTIC AND CLINICAL 
FINDINGS BEFORE AND PARTICULARLY DURING SURGERY 
ARE STILL OF PRIMARY IMPORTANCE. A S FOR THE MAIN 
ARTERIES, AN OBLITERATION OF THE POPLITEAL ARTERY 
MIGHT STILL PERMIT A SHORT B K STUMP TO BE 
OBTAINED. ALSO, THE OBLITERATION OF THE SUPERFICIAL 
FEMORAL ARTERY DOES NOT REPRESENT A 
CONTRAINDICATION FOR A T K LEVEL AS LONG AS IT WAS 
NOT DUE TO A SUDDEN OCCLUSION BY EMBOLISM OR 
TRAUMA. A N OCCLUSION OF THE ILIAC ARTERY, 
HOWEVER, REQUIRES AN A K AMPUTATION AT THE LEVEL 
OF, AT LEAST, THE MIDDLE THIRD OF THE FEMUR. 

THE OBSERVATION OF LOCAL BLOOD CIRCULATION IS 
MOST IMPORTANT IN THE ASSESSMENT OF TISSUE 
VIABILITY. IN SOME CASES, PRIMARY WOUND HEALING 
MAY STILL BE OBTAINED WITHOUT A SINGLE ARTERY 
HAVING TO B E CLAMPED. ATTENTION MUST BE GIVEN 
NOT ONLY TO THE ARTERIES, BUT ALSO TO THE VEINS. 
VENOUS THROMBOSES ARE BAD SIGNS AND JUSTIFY A 
HIGHER LEVEL OF AMPUTATION. 

THE SKIN MUST COVER THE ENTIRE SURFACE OF THE 
STUMP WITHOUT THE SLIGHTEST TENSION. THE SKIN 
FLAPS MUST BE LARGE ENOUGH IN ORDER TO 
COMPENSATE FOR THE REMARKABLE SKIN RETRACTION 
DURING THE OPERATION. 

SEVERE CONTRACTURES OF THE HIP JOINT WHICH 
PERSIST UNDER ANAESTHESIA ALSO SUGGEST AN A K 
RATHER THAN A T K LEVEL. 



2 OPERATIVE TECHNIQUE 
THE PATIENT LIES IN THE SUPINE POSITION WITH THE 

PELVIS SLIGHTLY ELEVATED BY A CUSHION. THE HIP AND 
KNEE JOINTS ARE ALLOWED FREE MOTION TO PERMIT 
EASY ACCESS TO THE POSTERIOR PART OF THE FEMUR. 

IN ORDER TO OBTAIN PRIMARY WOUND HEALING 
ESPECIALLY IN VASCULAR PATIENTS, the SURGEON MUST 
MINIMIZE TISSUE DAMAGE BY USING ATRAUMATIC 
TECHNIQUES AND BY REDUCING TO A MINIMUM THE 
AMOUNT OF SUTURE MATERIAL IN THE WOUND. IN 
VASCULAR PATIENTS, THE TOURNIQUET SHOULD NOT BE 
USED. WITH THIS PHILOSOPHY IN MIND, EVERY DEEP 
SUTURE AND LIGATURE ARE AVOIDED AND ARTERIAL 
GRAFTS ARE ALSO REMOVED BY MAKING FIRST AN 
INCISION AT THE INGUINAL LIGAMENT TO DISCONNECT 
THE GRAFT AND TO PULL IT DOWNWARDS. THE EDGES OF 
THE FEMUR MUST B E CAREFULLY ROUNDED WITH A 
RONGEUR OR THE FILE. IN TRANSCONDYLAR 
AMPUTATIONS, THE PATELLA HAS TO BE REMOVED 
THROUGH THE SAME INCISION. 

WOUND DRAINAGE IS OF UTMOST IMPORTANCE. 
THERE IS NO SPACE FOR A HAEMATOMA WHICH WILL 
DAMAGE THE SOFT TISSUES AND MAY LEAD TO NECROSIS 
AND INFECTION. WHATEVER TYPE OF DRAINAGE IS USED, 
IT HAS TO BE SAFE FOR 4 8 - 7 2 HOURS. 

3 POSTOPERATIVE MANAGEMENT 
IN THE POSTOPERATIVE MANAGEMENT OF THE 

STUMP, AGAIN EVERY EFFORT MUST BE MADE TO OBTAIN 
PRIMARY WOUND HEALING. WHETHER A SOFT, SEMI
RIGID OR RIGID DRESSING IS APPLIED, ITS PURPOSE IS TO 
REDUCE THE POSTOPERATIVE OEDEMA, TO PROTECT THE 
STUMP FROM INFECTION AND TO PREVENT PRESSURE 
SORES. 

THE PECULIAR ANATOMY OF THE T K STUMP NEEDS 
SPECIAL PRECAUTIONS IN WOUND DRESSING. THE 
DORSAL SIDES OF THE CONDYLES AND THE PATELLA ARE 
EXTREMELY SENSITIVE TO EXTERNAL PRESSURE (FIG. 1 ) . 
IN THE NEUTRAL POSITION, THE STUMP ALWAYS GOES 
INTO SLIGHT EXTERNAL ROTATION. THIS MEANS THAT 
EVEN WITH A PATIENT LYING IN BED, THE LATERAL 
CONDYLE IS AT THE LOWEST LEVEL AND THEREFORE 
PARTICULARLY IN DANGER. IT MUST BE RELIEVED BY A 
THICK PAD APPLIED DORSALLY IN THE SUPRACONDYLAR 
AREA. THE SITUATION IS VERY MUCH THE SAME AS IN 
THE HEEL AND THE ACHILLES TENDON. THE DORSAL PART 
OF THE CONDYLES IS PARTICULARLY SENSITIVE TO 
PRESSURE SORES IF THE OPERATIVE SCAR IS PLACED 
TRANSVERSELY AND NOT SAGITALLY (FIG. 2 ) . IF THERE IS 
STILL EVIDENCE OF SKIN NECROSIS, STITCHES SHOULD BE 
REMOVED IMMEDIATELY. IF UNDERLYING BONE 
BECOMES VISIBLE THROUGH THE WOUND, SURGICAL 
STUMP REVISION SHOULD NOT BE POSTPONED. 

4 PROSTHETIC MANAGEMENT AND REHABILITATION 
EVERY T K STUMP IS VERY SENSITIVE TO EXTERNAL 

PRESSURE IN THE FIRST WEEKS. STUMP BANDAGING 
DIRECTLY ON THE SKIN IS UNABLE TO PROVIDE UNIFORM 
EXTERNAL PRESSURE AND MIGHT CAUSE PRESSURE SORES 
(F IG . 1 ) . THE PATELLA AND THE CONDYLES NEED 
CAREFUL PADDING BEFORE ANY TYPE OF DRESSING IS 
APPLIED. TOTAL END-BEARING CAN ONLY BE OBTAINED 
GRADUALLY WITHIN THE FIRST 4 - 6 WEEKS AFTER SURGERY. 
T O AVOID PRESSURE SORES, THE BEST RESULTS ARE 
OBTAINED BY STARTING GAIT TRAINING WITH THE 
INFLATABLE PLASTIC BAG PROSTHESIS. IT PERMITS 
PARTIAL WEIGHT-BEARING AND APPLIES HOMOGENOUS 

FIG. 1. PRESSURE SENSITIVE AREAS OF THE THROUGH-KNEE 
STUMP. 

FIG. 2. BREAKDOWN OF AN INCISION PLACED IN TRANSVERSE 
DIRECTION. 



EXTERNAL PRESSURE AND ACCELERATES STUMP 
SHRINKING. ONLY 3 - 6 WEEKS AFTER SURGERY, THE FINAL 
PROSTHESIS IS PRESCRIBED (BOTTA AND 
BAUMGARTNER, 1 9 8 3 ) . IN ORDER TO PERMIT EASY 
ADAPTATION OF THE SOCKET AND OF THE ALIGNMENT, 
THIS PROSTHESIS IS NOT COMPLETED FOR 1-2 MONTHS. 
AFTER 6 - 1 2 MONTHS, THE SOCKET OFTEN HAS TO BE 
REPLACED COMPLETELY. 

A S WITH EVERY AMPUTATION STUMP, THE T K 
STUMP UNDERGOES SIGNIFICANT SHRINKAGE WITHIN THE 
FIRST WEEKS AND MONTHS. SINCE THE LIMITS BETWEEN 
TOO LITTLE AND TOO MUCH PRESSURE ARE VERY SMALL IN 
THE CONDYLAR AREA, THE PROSTHESIS REQUIRES 
FREQUENT ADAPTATIONS OF THE SOFT SOCKET. EVEN IN 
THE AREA OF THE CONDYLES THE STUMP WILL FINALLY 
SHRINK IN DIAMETER BY 1 0 - 1 5 M M WITHIN THE FIRST 
6 - 1 2 MONTHS. (FIG. 3 ) . THIS WILL PERMIT A 
PROSTHETIC FITTING WITH LITTLE OR NO EXTRA WIDTH AND 
LENGTH, BUT REQUIRES A PARTICULARLY WELL ADAPTED 
SOCKET IN ALL THE THREE DIMENSIONS. AT ANY TIME, 

THE ENTIRE DISTAL SURFACE OF THE FEMUR MUST BE 
INVOLVED IN END-BEARING. O N THE OTHER HAND, THE 
PATELLA NEEDS TO BE COMPLETELY RELIEVED OF 
EXTERNAL PRESSURE. THE PATIENTS APPRECIATE BEING 
ABLE TO MOVE THE PATELLA A FEW MILLIMETRES UP AND 
DOWN WHILE WEARING THEIR PROSTHESIS. 

THE THIGH PART OF THE SOCKET MUST NOT BE 
CIRCULAR, BUT OVAL ACCORDING TO THE ANATOMICAL 
SHAPE OF THE THIGH EVEN IF THE OUTER SOCKET IS 
MADE FROM FLEXIBLE MATERIAL. IF IT IS TOO HARD, 
DISCOMFORT AND PRESSURE SORES MIGHT OCCUR AT THE 
PROSTHETIC RIM. 

WITH THIS ENUMERATION OF FREQUENT ERRORS IN 
T K AMPUTATION AND PROSTHETICS, IT IS HOPED THAT 
THE NUMBER OF COMPLICATIONS WILL BE REDUCED. A S 
IN EVERY AMPUTATION LEVEL, HOWEVER, IT WILL NOT BE 
POSSIBLE TO ELIMINATE THEM COMPLETELY. 

FIG. 3 . SHRINKING OF THE MATURE STUMP PERMITS 
PROSTHETIC FITTING WITH LITTLE OR NO EXTRA WIDTH AND 

LENGTH. 
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