












Summary of Recommendations 
for Tourniquet Use on the Lower Leg for Adult Patients 

In view of the results of this study and prior recommen­
dations in the relevant clinical literature as described 

above, the following summary for applying and using 
tourniquet cuffs in the lower leg region on adults is pre­
sented. 

3. Apply the tourniquet cuff snugly over the limb pro­
tection sleeve, and prevent fluids (such as limb prep.1ra­
tion solutions) from coll ecting between the cuff/sleeve 
and the patient's skin (AORN, 2()(x)b). 

1. Select the widest cuff suitable for the selected limb 
location (AORN, 2000b; Crenshaw, 1988; Eslebe, 2000; 
Graham, 1993; Moore, 1987; Pedowitz, 1993) and if pos­
sible, usc a contoured cuff able to match the taper of the 
calf (Pcdowitz, 199]). Ensure that the cuff is clean and in 
g<X>d working condition (e.g., check for excessive lint foul­
ing of the hook and loop fasteners and that the cuff does 
not have permanent kinks or ridges on its inner surface). 
Place the proximal edge of the cuff near the point of 
largest calf Circumference, at least SO mm (2") distal to the 
head of the fibula. The distal edge of the cuff should be at 
least SO mm (2") proximal to the ankle malleoli. 

4. Using the applied cuff, measure the p.1lient's Umb 
Occlusion Pressure (LOP), and set the tourniquet pressure 
at LOP plus a safety margin, normally 40, 60, or 80 mmHg 
(for LOP of less than 130, 131-190, and greater than 190 
respectively), not exceeding a cuff pressure of 300 mmHg 
(Davies, 1983; Diamond, 1985; Lieberman, 1997; Reid, 
1983). 

5 . Exsanguinate by elastic bandage or elevation, as 
appropri ate for the patient and procedure (AORN, 2()(x)b). 

6. [nflate the tourniquet cuff and monitor the tourni­
quet during use, as recommended by the manufacturer 
(AORN, 2()(x)b). 

2. [f possible, select a limb protection sleeve specifi­
cally designed fo r the selected cuff. If such a sleeve is not 
available, apply two layers of tubular stockinette or elastic 
bandage, sized such that it is stretched when applied to 
the limb at the cuff location and such that the compres­
sion applied by the stockinette or elastic bandage is less 
than venous pressure (- 20 mmHg) and less than the pres­
sure of a snugly applied cuff (Tredwell, 2001). 

7. In the event that arterial blood flow is observed past 
the tourniquet cuff, increase tourniquet pressure in 25 
mmHg increments until blood flow stops (Pedowitz, 
1993). 

8. Minimize tourniquet time (AORN, 2()(x)b). 

9. Immediately upon deflation of the tourniquet, 
remove the cuff and sleeve from the limb. 

the exception of hypertensive volun­
teers K and L, this cli nical experience 
seems consistent with the range of 
standard cuff LOP values found in the 
current volunteer results (pl us the 
40-80 mmHg safety margin). [t even 
allowed for differences due to cuff 
placement at the calf rather than the 
ankle and possible volunteer and lab­
oratory setting effects. 

Cli nical literature also shows that 
250 mmHg is common for ankle cuffs 
(Chu, 1981; Mull ick 1977) and in one 
series of 454 standard cyli ndrical cuff 
applications at the calf, 250 mmHg or 
less was used for 81% and 251-]00 
mmHg for 16()() (Michelson, 1996). 

In a recent e-mail survey of podi­
atric surgeons, only 7% indicated that 
Ihey consider Limb Occlusion Pres­
sure when setting cuff pressure. The 
most commonly used lower leg pres­
sures were 201-250 mmHg (by 72% of 
ankle cuff users and 57% of calf cuff 
users); 251- 300 mmHg was most 
commonly used by 23% of ankle cuff 
users and 42% of calf cuff users (Kalla, 
2002, in review). 

Setting cuff pressure based on SBP 
plus a margin of 100-150 mmHg has 

also been suggested, leading to average 
pressures of about 250 mmHg and giv­
ing successful occlusion in most cases 
with the cuff applied at either the 
ankle or the calf in two clinical studies 
(Finsen, 1997; Uchtenfeld, 1992). How­
ever, SBP is only one variable affecting 
LOP and correlation Ix1:ween SBP and 
lOP is not always strong, particularly in 
normotensive patients (Crenshaw, 
1988; MasSC"y, 1999; Moore, 1987). The 
LOP technique optimizes cuff pressure, 
leading to generally lower pressures 
than those currently used for most 
patients and identifying the need for 
higher pressures s]X"Cifically on limbs 
that may be difficu lt to occlude. 

Testing healthy adult volunteers in 
a controll ed laboratory setting allows 
a repeated measures study design (in 
which each subject receives all of the 
treatments being compared, in this 
case different cuffs and measurement 
methods), which is the most ]Xlwerful 
way of measuring differences between 
treatments. A repeated measures study 
would not be practical in the cl inical 
setting and, as a resuit, a substantially 
greater number of subjects would be 
required. To date, results from a long-
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term clinical study currently under­
way at the first author's center follow 
the trend of the laboratory results pre­
sented above. 

Conclusions 
Based on testing of 16 healthy adult 
volunteers in the a controll ed labora­
tory setting, all three hypotheses arc 
supported with the limitation that 
the differences between treatments 
and average Lor values are assumed 
to be similar fo r patients in the surgi­
cal setting: 

l. Use of a wide contOllTed cuff 
should reduce Umb Occlusion l'ressure 
by an average of 20 mmHg compared 
to a standard width cyli ndrical cuff 
when the cuffs are applied at the calf. 

2. Setting cuff pressure based on 
an LOI' measurement of the limb 
before cuff inflation should signifi ­
cantly reduce pressures compared to 
the typical 250 mmHg currently used 
in lower leg tourniquet cuffs, partictl­
larly for normotensive patients. The 
current results suggest that using 
measured LOP plus a safety margin of 
40,60, or 80 mmHg (for LOP < 130, 
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Although it is impossible to define all 

absolutely safe tourniquet pressure and 

(Juratioll, it is generally accepted that 

lIsing the lowest CUff pressure and 

sllOrtest tourniquet time possible 

millimizes tile risk of complications. 

131-190, or 190+ respectively) with a 
standard width cylindrical cuff will 
lead to an average cuff pressure of 223 
mmflg (range 170-299, SO 36), 11 % 
lower than typical current practice 
and a nxtuction of up to 80 mmHg 
(32%) on SOIlH' p<ltients. 

Using a wide, contoured cuff 
should further nxtuce cuff pressures to 
an average of 195 rnrnllg (range 
160-280, SV 33), 22% lower than cur­
rent practice and a reduction of up to 
90 mrnHg (36%) on some patients. 

3. ·\he averag<.' difference between 
the automatic and Doppler LOP meas­
urement methods is not Significantly 
different from zero (p = 0.43), and the 
hypothesis that the average difference 
between the methods is ~ro is sUPlx)r\­
<.>d. However the results suggest that at 
its current stage of development, the 
new automatic method may be less pn .. "­
dse than the Doppler method. With 
continued development, the automatic 
method may become a viable altenla­
tive to the Doppler methoo and may 
make LOP measurement more practical 
in the clinical setting .. 
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