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Abstract 
The healing in 20 through-knee amputations was 
compared wi th preoperatively measured skin 
perfusion pressure, determined as the minimal 
external pressure required to stop the washout of 
isotopes injected intradermally 10 cm distal to 
the knee joint . Out of 18 amputations with a skin 
perfusion pressure of above 20 mmHg only 2 
failed to heal, whereas 2 out of 4 cases with skin 
perfusion pressure below 20 mmHg failed to 
heal. I t is concluded that the through-knee 
amputation must be considered in cases where 
the circulation is borderline for healing in below-
knee amputation. 

Introduction 
Skin perfusion pressure (SPP) measured by 

radioactive isotopes has been used in the 
determination of level in major amputation since 
1972 (Holstein, 1973) and the predictive value as 
regards the healing in below-knee (BK) and 
above-knee ( A K ) amputations has been 
demonstrated (Holstein et al, 1979 a, b; Kolind 
-Stensen and Marqversen, 1979; Holstein, 
1982). The purpose of this paper is to compare 
the healing of through-knee (TK) amputations 
wi th preoperatively measured SPP. 

Patients and methods 
Dur ing a 7 year period (1.1.1973 to 1.1.1980) 

20 T K amputations were carried out after 
measurement of the local SPP in 20 patients with 
occlusive arterial disease with gangrene. The 
arithmetic mean age of the patients was 73 years 
(range 56-91). Three of the patients had diabetes 

mellitus. The surgical technique included 
bilateral flaps (Kjölbye, 1970) with a sagittal 
suture line. Suction drainage was used when 
necessary and preoperative antibiotics were not 
used. The postoperative dressing was a loosely 
applied elastic band. Sutures were removed on 
the 21st day. The patients were mobilized as 
soon as possible in a wheelchair or preferably on 
walking appliances. Prosthetic fitting was made 
when the stump was mature. 

Measurement of the SPP 
The principle has recently been described 

(Holstein, 1980) and wil l only be summarized. 
About 0.1 ml of a radioactive tracer-histamine 
mixture is injected intradermally. The tracer 
used is either 1 3 1 I - a n t p y r i n e (10-20 μ Ci) or 99m 

pertechnetate (50 μ Ci). The washout is 
measured with conventional scintillation 
detector and counting equipment. A 
semilogarithmic curve is written on a penwriter. 
By means of a blood pressure cuff placed directly 
on the depot external pressure is applied to the 
labelled skin and kept constant. By raising the 
pressure stepwise the washout decreases and the 
SPP is defined as the minimal external pressure 
required to stop the washout. The pressure 
intervals used are 5 mm Hg. I t is most important 
to immobilize the leg completely during the 
procedure wi th sandbags. Since the procedure 
causes pain analgesics are practically always 
given (Demerole 35 mg i.v. in repeated doses). 
The sites of measurements have been 
standardized: the dorsum of the foot, the 
anterolateral part of the calf 10 cm distal to the 
knee joint and the anterolateral part of the thigh 
10 cm proximal to the knee joint. In most cases 
the situation is sufficiently elucidated by one 



MEASUREMENT, I .E . THE STANDARD SITE 1 0 CM BELOW 

THE KNEE. A TOTAL MAPPING OUT OF THE LIMB IS 

RARELY INDICATED. 

RESULTS 

TABLE 1 SHOWS THE RESULTS AS REGARDS HEALING. 

BELOW 2 0 M M HG 2 STUMPS OUT OF 4 FAILED TO HEAL. 

O N E STUMP HEALED BY SECOND INTENTION AND ONE 

STUMP HEALED PRIMARILY. BETWEEN 2 0 AND 3 0 M M 

HG ONE STUMP OUT OF 6 FAILED TO HEAL AND ABOVE 

3 0 M M HG ONE STUMP OUT OF 1 0 FAILED TO HEAL. THE 

1 4 SUCCESSFUL STUMPS WITH S P P ABOVE 2 0 M M HG 

HEALED BY PRIMARY INTENTION. 

THE CORRELATION BETWEEN WOUND COMPLICATIONS 

AND S P P AS EVALUATED BY A RANK SUM TEST WAS 

ALMOST STATISTICALLY SIGNIFICANT ( P 0 . 0 7 ) . 

DISCUSSION 

IN THIS STUDY THE HEALING OF T K AMPUTATIONS 

HAS BEEN COMPARED TO THE PREOPERATIVE S P P AS 

MEASURED 1 0 CM BELOW THE KNEE JOINT, I .E . THE 

POINT USUALLY EMPLOYED FOR DETERMINATION OF 

HEALING PROGNOSIS FOR B K AMPUTATIONS. S P P 

VALUES BELOW 2 0 M M H G AT THIS POINT MEANS 7 5 TO 

9 0 PER CENT RISK OF FAILURE AND S P P VALUES 

BETWEEN 2 0 AND 3 0 M M HG MEANS ABOUT 5 0 PER 

CENT RISK OF FAILURE (HOLSTEIN ET AL, 1 9 7 9 ; 

HOLSTEIN, 1 9 8 2 ) . T K AMPUTATIONS ARE MADE A 

LITTLE MORE PROXIMALLY, AND IF NO SPECIFIC 

COMPLICATIONS RELATED TO THE T K LEVEL APPEAR, 

ONE WOULD EXPECT A SLIGHTLY BETTER HEALING 

PROGNOSIS FOR THIS TYPE OF AMPUTATION AS RELATED 

TO THE MEASURE POINT 1 0 CM BELOW THE KNEE. IN 

FACT THE HEALING FIGURES WERE SLIGHTLY BETTER WITH 

5 0 PER CENT RISK OF FAILURES BELOW 2 0 M M HG AND 

1 7 PER CENT RISK OF FAILURES BETWEEN 2 0 AND 3 0 M M 

HG. THE T K AMPUTATIONS AS WELL AS THE B K 

AMPUTATIONS HEAL IN APPROXIMATELY 9 0 PER CENT OF 

THE CASES IN NON-ISCHAEMIC TISSUE, I .E . WITH S P P 

ABOVE 3 0 M M HG. 

PRIMARY HEALING TOOK PLACE IN ALL BUT ONE OF THE 

MAINTAINED T K LEVELS. THIS IS IN CONTRAST TO THE 

B K AMPUTATIONS WHERE PREVIOUS SERIES 

DEMONSTRATED A HIGH FREQUENCY OF MINOR WOUND 

COMPLICATIONS (HOLSTEIN ET AL, 1 9 7 9 ; HOLSTEIN, 

1 9 8 2 ) . ALTHOUGH THE T K AMPUTATION IS MADE 

WITH A MINIMUM OF SOFT TISSUE COVERING A LARGE 

BULKY TRIANGULAR HARD SURFACE, THE STUMP SEEMS 

TO B E MORE RESISTANT THAN A B K STUMP DURING THE 

HEALING PHASE. MOREOVER REHABILITATION AS 

REGARDS WALKING WITH A PROSTHESIS IS ABOUT EQUAL 

IN PATIENTS WITH T K AND B K AMPUTATIONS (STEEN 

JENSEN ET AL, 1 9 8 3 ) . FOR THESE REASONS THE T K 

AMPUTATION MUST BE CONSIDERED AN ALTERNATIVE TO 

THE B K AMPUTATION, FIRST OF ALL IN CASES WHERE THE 

S P P IS BORDERLINE FOR HEALING OF A B K STUMP, I .E . 

AT S P P OF 2 0 TO 3 0 ( 4 0 ) M M HG. HOWEVER, THE T K 

AMPUTATION SHOULD ALSO BE CONSIDERED WHEN THE 

S P P PRACTICALLY EXCLUDES HEALING AT B K LEVEL, I .E . 

AT S P P BELOW 2 0 M M H G ; THIS SITUATION CAN 

PROBABLY BE FURTHER EVALUATED BY MEASUREMENTS 

ON THE THIGH OR PERHAPS AT THE LEVEL OF THE KNEE 

JOINT. 

TABLE 1. THE NUMBER OF HEALED T K AMPUTATIONS IN 
RELATION TO THE TOTAL NUMBER AND IN RELATION TO THE SKIN 

PERFUSION PRESSURE ( S P P ) . 
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