THE ABCs OF LOP

Have any of your patients complained of
post-operative tourniquet pain or transient
nerve pain? If so, are you using a standard 300 mm
Hg for thigh pressures & 250 mm Hg for upper arm?

Make no mistake; Limb Occlusion Pressure (LOP)
is not just any pressure that stops blood flow to
the limb as the competition may want to portray.
We know that patients all have different systolic blood
pressure, limb shape & circumference – so why would
we want to use unnecessarily high tourniquet pressure
on all of your patients?

The Zimmer Biomet A.T.S.® 4000 measures the
minimum cuff pressure to stop arterial blood flow
and reports this back to the healthcare professional.
Concurrently, it also displays the Recommended
Tourniquet Pressure (RTP) for that specific patient,
which accounts for any fluctuations in blood pressure
throughout the case.

Let's discuss the ABCs of LOP

A

A IS FOR “ABSOLUTE MINIMUM”

B IS FOR “BLOODLESS FIELD”

C IS FOR “CONFIDENCE”

A

Absolute Minimum

The true definition of LOP as defined by McEwen et al, is the
minimum cuff pressure that stops arterial blood flow distal
to the cuff.6 This definition is recently well supported by
Tuncali et al, as being called arterial occlusion pressure (AOP).4
The term AOP and LOP are synonyms. Using the minimum
effective pressure (i.e. LOP) added to a pressure margin has
been shown to allow the use of lower tourniquet cuff pressures
when compared to recommended standards without affecting
limb hemostasis.2

B

Bloodless Field

It has been well reported and studied that high tourniquet
pressure can cause injury to the tissue under and near the
tourniquet cuff, nerve damage, and could cause weakening,
partial or complete muscle paralysis.1,2,7 Tourniquet cuff
pressures that are too low could result in bleeding distal to
the cuff which can result in undesirable blood in the surgical
field and blood loss. Insufficient tourniquet cuff pressures
have been reported to impair venous return while allowing
arterial blood flow to continue.3 Hence, setting tourniquet
pressures too low can cause pooling of blood in the field.

C
Confidence

Researchers have shown that using a Doppler stethoscope
(the gold standard) in the determination of the minimum
effective tourniquet pressure to be quite useful and effective.5
A similar study concluded that there was no significant
difference between the LOP obtained by the plethysmographequipped tourniquet system [A.T.S.® 3000] and the LOP
obtained with a Doppler stethoscope.6 Moreover, the study
found that using a standard width tourniquet cuff and using
the plethysmograph technique to sense LOP and adding a
pressure margin, the patient experiences tourniquet cuff
pressure of 12 to 25% less when compared to current practice
and tourniquet hemostasis was successfully obtained in 93% of
the cases.6 The A.T.S. 4000, similar to the A.T.S 3000, does this
entire process in approximately 30 seconds. Reid et al, showed
that the LOP plus a pressure margin gave good hemostasis in
93.2% of the upper extremity procedures and 97.5% in lower
extremity procedures.2 The A.T.S. 4000 reports the LOP and
RTP and gives the healthcare professional an option in setting
the tourniquet cuff pressures.
With the minimal time required, ease of use and well
documented benefits of lower tourniquet pressures,
the A.T.S. 4000 Automatic Tourniquet System offers the
healthcare professional an option in setting the tourniquet
cuff pressures while always keeping the final setting of
pressure in the healthcare professional’s hands. Minimizing
tourniquet pressure and pressure gradients with LOP helps
minimize the risk of post-op tourniquet pain and nerve-related
tourniquet injuries.8

References
1. Tredwell S.J., Wilmink M., Inkpen K., McEwen J.A., “Pediatric
tourniquets: Analysis of cuff and limb interface, current practice,
and guidelines for use.”, J Pediatr Orthop 21:671-676, 2001.
2. Reid H.S., Camp R.A., and Jacob W.H., “Tourniquet hemostasis:
a clinical study”, Clin Orthop 177:230-234, 1983
3. Massey K.A., Blakeslee C., Martin W, Pitkow H.S., “Pneumatic
ankle tourniquets: physiological factors related to minimal
arterial occlusion pressure”, J Foot Ankle Surg 38:256-263, 306307, 1999
4. Tuncali B, Karci A, Tuncali BE, Mavioglu O, Ozkan M, Bacakoglu
AK, Baydur H, Ekin A, Elar Z. “A new method for estimating
arterial occlusion pressure in optimizing pneumatic tourniquet
inflation pressure.”, Anesth Analg. 2006 Jun; 102(6):1752-7
5. Diamond E.L., Sherman M., Lenet M., “A quantitative method
of determining the pneumatic ankle tourniquet setting”, J Foot
Surg 24:330-334, 1985
6. McEwen J.A., Inkpen K.B., Younger A., “Thigh tourniquet safety:
Limb occlusion pressure measurement and a wide contoured
cuff allow lower cuff pressure” Surg Tech 34:8-18, 2002
7. McEwen J.A., Kelly D.L., Jardanowski T., Inkpen K., “Tourniquet
safety in lower leg applications”, Orthop Nurs 21:55-62, 2002
8. Noordin S, McEwen JA, Kragh Jr, Eisen A, Masri BA. “Surgical
Tourniquets in Orthopaedics” The Journal of Bone & Joint
Surgery 2009 Dec; 91(12):2958-67

This publication and all content, is protected by copyright, trademarks, and other intellectual property
rights owned by, or licensed to, Zimmer Biomet or its affiliates unless otherwise indicated. This material
is intended for physicians and the Zimmer Biomet sales force only. Distribution to any other recipient
is prohibited. This publication must not be used, copied, or reproduced in whole or in part without the
express written consent of Zimmer Biomet or its authorized representatives. For product information
see the package insert and zimmerbiomet.com. Zimmer Biomet does not practice medicine, does
not recommend a particular orthopaedic implant or surgical technique, and is not responsible for the
kind of treatment selected for a specific patient. The surgeon who performs any implant procedure is
responsible for determining and utilizing the appropriate techniques for implanting a prosthesis in
each individual patient. ©2017 Zimmer Biomet

1389.1-US-en-REV0417

