




















Although it is impossible to define an

absolutely safe tourniquet pressure and

duration, it is generally accepted that

using the lowest cuff pressure and

shortest tourniquet time possible

minimizes the risk of complications.

131-190, or 190+ respectively) with a
standard width cylindrical cuff will
lead to an average cuff pressure of 223
mmHtg (range 170-299, SD 36), 11%
lower than typical current practice
and a reduction of up to 80 mmHg
(329%) on some patients.

Using a wide, contoured cuff
should further reduce cuff pressures to
an average of 195 mmllg (range
160-280, 5D 33), 22% lower than cur-
rent practice and a reduction of up to
90 mmHg (36%) on some patients.

3. The average 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 zero is support-
ed. However the results suggest that at
its current stage of development, the
new automatic method may be less pre-
cise than the Doppler method. With
continued development, the automatic
method may become a viable alterna-
tive to the Doppler method and may
make LOP measurement more practical
in the clinical setting.

References

AORN. (1999). Question & answer article.
AORN Journal, 7((5), 911.

AORN. (2000a). Letters. AORN Journal,
71(2), 324-325.

AORN. (2000b). Recommended practices
for use of the pneumatic tourniquet.
In Standards, recommended practices and
guidelines  (pp. 305-309). Denver:
Author.

Chu, J., Fox, 1., & Jassen, M. (1981). Pneu-
matic ankle tourniquet: Clinical and

electrophysiologic study. Archives of

Physical Medicine and Rehabilitation,
62(11), 570-575.
Crenshaw, R.G., Hargens, A.R., Gershuni,

62

D.H., & Rydevik, B. (1988). Wide
tourniquet cuffs more effective at lower
inflation pressures. Acta Orthopaedica
Scandinavica, 59(4), 447-451.

Davies, J.A., Hall, LD., Wilkey, A.D., Smith,
J.E., Walford, AJ., & Kale, V.R. (1983).
Intravenous regional analgesia: the dan-
ger of the congested arm and the value
of occlusion pressure. Anaesthesia, 39,
416-421.

Derner, R., & Buckholz, ]. (1995). Surgical
hemostasis by pneumatic ankle tourni-
quet during 3027 podiatric operations.
Journal of Foot and Ankle Surgery, 34(3),
236-246.

Diamond, E.L., Sherman, M., & Lenet, M.
(1985). A quantitative method of deter-
mining the pneumatic ankle tourniquet
setting. Journal of Foot Surgery, 24(5),
330-334.

Estebe, J., LeNaoures, A., Chemaly, L., &
Ecoffey, C. (2000). Tourniquet pain in
a volunteer study: Effect of changes in
cuff width and pressure. Anaesthesia,
55(1), 21-26.

Finsen, V., & Kasseth, AM. (1997).
Tourniquets in forefoot surgery: Less
pain when placed at the ankle. Journal
of Bone and Joint Surgery (Br), 79-B(1},
99-101.

Graham, B., Breault, M.]., McEwen, J.A,, &
McGraw, R.W. (1993). Occlusion of arte-
rial flow in the extremities at subsystolic
pressures through the use of wide
tourniquet cuffs. Clinical Orthopaedics,
286, 257-261.

Kalla, T.P,, Younger, A., McEwen, J.A,, &
Inkpen, K. (in review). (2002). Survey
of tourniquet use in foot and ankle
surgery.

Lichtenfeld, N.S. (1992). The pneumatic
ankle tourniquet with ankle block anes-
thesia for foot surgery. Foot and Ankle,
13(6), 344-349.

Lieberman, J.R., Staheli, L.T.,, & Dales,
M.C. (1997). Tourniquet pressures on
pediatric patients: A clinical study.
Orthopedics, 20(12), 1143-1147.

Massey, K.A., Blakeslee, C., Martin, W,, &

Pitkow, H.S. (1999). Pneumatic ankle
tourniquets: Physiological factors re-
lated to minimal arterial occlusion
pressure. Journal of Foot and Ankle
Surgery, 38(4), 256-263 and comments
306-307.

McEwen, J.A., & Auchinleck, G.E (1982).
Advances in surgical tourniquets.
AORN Journal, 36, 889-896.

Michelson, J.D., & Perry, M. (1996).
Clinical safety and efficacy of calf
tourniquets. Foot and Ankle International,
17(9), 573-575.

Mohler, L.R., Pedowitz, R.A., Lopez, M.A.,,
& Gershuni, D.H. (1999). Effects of
tourniquet compression on neuromus-
cular function. Clinical Orthopaedics,
359, 213-220.

Moore, M.R., Gartin, S.R., & Hargens, A.R.
(1987). Wide tourniquets eliminate
blood flow at low inflation pressures,
Journal of Hand Surgery, 12A(6), 1006-
1111,

Mullick, S. (1977). Low leg tourniquet.
West Indian Medical Journal, 26, 182-
186.

Pauers, R.S., & Carocci, M.A. (1994}, Low
pressure pneumatic tourniquets: Effect-
iveness at minimum recommended
inflation pressures. Journal of Foot and
Ankle Surgery, 33(6), 605-609.

Pedowitz, R.A., Gershuni, D.H., Botte, M.].,
Kuiper, S., Rydevik, B.L., & Hargens,
A.R. (1993). The use of lower tourni-
quet inflation pressures in extremity
surgery facilitated by curved and wide
tourniquets and an integrated cuff
inflation system. Clinical Orthopaedics,
287, 237-244.

Pedowitz, R.A., Gershuni, D.H., Schmidt,
A.H., Friden, ]., Rydevik, B.L., & Har-
gens, A.R. (1991). Muscle injury
induced beneath and distal to a pneu-
matic tourniquet: A quantitative ani-
mal study of effects of tourniquet pres-
sure and duration. Journal of Hand
Surgery, 16(4), 610-621.

Reid, H.S., Camp, R.A., & Jacob, W.H.
(1983). Tourniquet hemostasis: A clin-
ical study. Clinical Orthopaedics, 177,
230-234.

Tredwell, S.J., Wilmink, M., Inkpen, K., &
McEwen, J.A. (2001). Pediatric tourni-
quets: Analysis of cuff/limb interface,
current practice, and guideline for use.
Journal of Pediatric Orthopedics, 21(5),
671-676.

Warriner, C.B., Fancourt-Smith, I, McEwen,
JL.A., & Crane, J. (1993). Evaluation of a
limb occlusion pressure (LOP) sensor and
the relationship of tourniquet cuff design
and application to LOP. Proceedings of
the 19th Canadian Medical and Bio-
logical Engineering Conference (Ot-
tawa, Canada), 326-327.

Acknowledgment

The authors would like to thank Amie

Chu and Allen Upward for their assis-

tance in developing the automatic

LOP device and in performing this

study.

Orthopaedic Nursing — September/October 2002 - Volume 21 » Number 5



