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Myoglobin release after tourniquet ischemia 

Hans R. 1. Jnrrgensen 

The concentration of myoglobin in plasma was assessed before and up to 68 
hours after tourniquet release in 27 patients who underwent elective operations 
with no incision into skeletal muscle. The duration of ischemia was 1-3 hours. 
A control group underwent the same kind of surgery without the use of 
tourniquet. There was a minimal elevation in myoglobin values after 65 and 
90 minutes of ischemia, and a marked elevation after more than 150 minutes 
of ischemia. Maximum values were reached 8 to 10 hours after tourniquet 
release, and preoperative values after 50 to 60 hours. 

The duration of an ischemic period is a crucial 
factor for muscle cell damage (Paletta et al. 1960), 
but opinions still differ as to the critical time limit 
for application of tourniquet, before signs of cell 
damage occur (Klenerman 1980). The release of 
intracellular proteins is considered to be the 
earliest sign of ischemic muscle cell damage 
(Newman 1984, Chiu et al. 1976) because after 
prolonged periods of anoxia, larger molecules 
such as myoglobin and enzymes will leak through 
the membrane. 

I report the effect of tourniquet ischemia on 
myoglobin concentration in plasma and the in- 
fluence of ischemic time. 

Patients and methods 

of ischemic changes in the limb. The median age 
was 67 (18-84) years, and there were 8 males and 
19 females. Nine patients had rheumatoid arthri- 
tis, never treated with steroids. 

A tourniquet of the Kidde type around the thigh 
was inflated to 6 kPa (450 mm Hg) after 10 min 
of limb elevation. After each hour of ischemia, 
there was a 10-min period for recirculation of the 
limb. The patients were subdivided according to 
the duration of ischemia in groups with an exact 
duration of 65 min (n 4), 90 min (n 5 ) ,  150-170 
min (n 5). and 180 rnin (n 1). 

A group of 5 patients (2 males and 3 females) 
who underwent the same kind of surgery without 
use of bloodless field were used for comparison. 

The assay of myoglobin was based on a radio- 
immuno assay (Hansen and N~rregaard-Pedersen 
1980). The normal upper limit for the myoglobin .~ ~~ 

Twenty-seven patients underwent elective oper- 
ations: knee prosthesis, meniscectomies, synovec- 
tomies of the knee, arthroscopy with lateral 
release. None had muscular diseases or evidence 

content in plasma by this method was 75 pg/L. 

the Mann-Whitney test were used. 
The Spearman ranked sum correlation test and 

Results 
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The preoperative values of myoglobin were below 
15 pglL in 20 cases, but slightly elevated in 7 with 
median 91 (77-120) pg/L. All in the control group 
had below 75 pg/L. 
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Figure 1. Typical course of the myoglobin concentration in 
plasma after use of tourniquet in a 72-year-old woman for 1 15 
minutes. 
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Figure 3. Peak values of myoglobin in plasma and tourniquet 
time in 27 patients. 

Preoperative concentration slightly elevated. 
o Preoperative concentration within normal range. 

After release of the tourniquet, an initial in- 
crease in the myoglobin concentration was follo- 
wed by a gradual decrease. The peak value was 
found 4 to 10 hours after release. After 68 hours 
the myoglobin had fallen to a preoperative or 
slightly elevated level (Figure 1). 

The control group showed no postoperative 
changes in myoglobin plasma concentration. 

There was a small rise in myoglobin concen- 
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Figure 2. Median concentration in plasma in patients with 
tourniquet times of 65 minutes (n 4), 90 min V (n 5), 15C-170 
min A (n 5), 180 min (n l), and a control group V (n 5)without 
use of tourniquet. 

tration in patients with a tourniquet duration of 
65 minutes and also in patients with 90 minutes, 
where the maximum myoglobin concentration 
medians were respectively 98 (74-139) pg/L and 
154 (71-150) pg/L, which were followed by a fall 
to preoperative values after 68 hours (Figure 2). 

There were no differences in peak values be- 
tween the control group and patients with a 
tourniquet duration of 65 and 90 minutes. 

Patients with a tourniquet duration of 150-170 
minutes had pronounced initial increases in myo- 
globin concentration with wide ranges in the peak 
values; median 411 (189-970) pg/L, different 
from the control group and the groups with 65 and 
90 minutes of tourniquet time (P < 0.01). 

Discussion 

In a study carried out on the rhesus monkey, 
Patterson (1979) found that the histologic changes 
in the muscle lying immediately under the cuff of 
the tourniquet were slightly more pronounced 
than those observed in muscles distal to the cuff. 
In contrast, Dahlback (1970) found that degener- 
ative muscle changes appeared to be largely 
disseminated in the muscle; the motor end plates 
were sensitive to tourniquet ischemia. 

The appearance-disappearance of myoglobin 
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concentration has been studied previously in 
myocardial ischemia. Sylven & Bendz (1978) 
found that after acute myocardial infarction, peak 
levels of myoglobin in serum were found after 9.4 
hours with a higher magnitude and a quicker 
disappearance than in my study. Bomfim et al. 
(1980) found that myoglobin concentration 
peaked during the first 4 hours after release of 
aortic cross-clamping after hypothermic cardiop- 
legia. 

The effect of cooling prior to tourniquet appli- 
cation is well known (Paletta et al 1960), and 
Nakahara (1984) demonstrated that the underly- 
ing mechanism is a more effective restoration of 
microcirculation after prolonged ischemia. 

My observation that the disappearance in 
myoglobin concentration was of longer duration 
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