
  
 
Standards of Practice for Safe Use of Pneumatic Tourniquets 
 
Introduction 
The following Standards of Practice were researched and written by the AST Education 
and Professional Standards Committee and have been approved by the AST Board of 
Directors. They are effective April 13, 2007. 
 
AST developed the following Standards of Practice to support healthcare facilities in the 
reinforcement of best practices related to the safe use of pneumatic tourniquets in the 
perioperative setting. The purpose of the Standards is to provide an outline that surgical 
team members can use to develop and implement policies and procedures for the safe use 
of pneumatic tourniquets. The Standards are presented with the understanding that it is 
the responsibility of the healthcare facility to develop, approve, and establish policies and 
procedures for the safe use of pneumatic tourniquets according to established healthcare 
facility protocols.  
 
Rationale 
The following are Standards of Practice related to the safe use of pneumatic tourniquets 
in the perioperative setting. The pneumatic tourniquet is utilized during extremity surgery 
to maintain a bloodless field and/or prevent an IV regional anesthetic drug from exiting 
an extremity, eg Bier block. A tourniquet applies pressure to the limb to occlude the 
blood supply to the operative limb. Even though the pneumatic tourniquet has been 
placed in the lowest risk category for medical devices by the Food and Drug 
Administration, the pneumatic tourniquet can cause nerve, vessel and tissue injuries to 
the patient, temporary or permanent, due to incorrect cuff placement, excessive 
tourniquet pressure, prolonged inflation and improper protection of the skin underlying 
the tourniquet.9,10  The most commonly reported complication is nerve paralysis followed 
by deep-vein thrombosis.1  The safety of the patient is of utmost importance when using 
the pneumatic tourniquet.   
 
The components of the pneumatic tourniquet consist of the:  

 Inflatable cuff: Consists of a rubber bladder that is within a plastic or fabric 
covering. Cuffs may be a single cuff that contains a single chamber for the air or a 
double cuff that contains two chambers.   

 Connective tubing: Connects the cuff to the pressure device 
 Pressure device: Consists of the air compressor, buttons for setting the pressure, 

digital display of the pressure setting, and timer. The pressure device is run by 
electricity, therefore the unit is plugged into a wall outlet. Some units contain a 
battery that can run the device for a short period of time during power outages.   

 



Different styles, types and sizes of pneumatic tourniquets are available. As mentioned 
above, there are tourniquets available with one or two cuffs; different sizes of cuffs that 
can be chosen according to the size and age of the patient, eg pediatric cuffs; and contour 
tourniquets that are shaped more to the natural contour of the extremities. Additionally 
sterile disposable pneumatic tourniquets are available for use for those surgical cases 
when the operative site is close in proximity to the edge of the tourniquet.   

 
Standard of Practice I 
Surgical team members should complete training to demonstrate the knowledge and  
competency in the proper use of the pneumatic tourniquet.   

1. Surgical team members should complete training in tourniquet application that 
includes return demonstrations in a lab/mock setting and application of the 
tourniquet under close physician supervision for a predetermined number of 
patients.   

2. The training should include didactic studies that discuss the complications that 
may arise from improper tourniquet application, understanding the factors that 
can affect the patient preexisting pathophysiological condition(s), correct pressure 
settings and operating the pressure device.  

3. At the minimum, surgical team members should complete annual competency 
assessment and continuing education to remain current in their knowledge of the 
pneumatic tourniquet, including new technological advances and their effect on 
patient care and safety, and healthcare facility costs. 

 
Standard of Practice II 
Healthcare facilities should review the policies and procedures for the use of 
pneumatic tourniquets and method of determining competency according to a 
specified schedule. 

1. The policies and procedures should at the minimum address the following: 
A. Surgical team members recognized as having received the proper training 

and can be responsible for the application of the cuff. 
B. Surgical team members who have received the proper training on 

monitoring the pressure device while in use. 
C. Surgical team members who can complete the documentation related to 

the use of the pneumatic tourniquet. 
D. Establish documentation of maintenance, testing, inspection and cleaning 

of the pressure device and cuffs at regular intervals by the biomedical 
technicians.   

E. Establish methods for the care and handling of non-disposable cuffs.   
F. Review and provision of continuing education of surgical team members..  

2. Procedures should be established addressing documentation and record keeping at 
regular intervals of the biomedical inspection and preventive maintenance of the 
tourniquet system(s) that are in the surgical suite.7 Documentation of each 
tourniquet system should include the assigned biomedical/healthcare facility 
identification number, manufacturer’s serial number, date(s) of inspection and 
preventive maintenance, and comments related to the effectiveness level of the 
equipment .7  



3. If a pneumatic tourniquet malfunctions and is determined to be the cause of a 
patient injury or contributing factor to a patient death, the healthcare facility is 
required to report the incident and related information to the manufacturer of the 
tourniquet system and to the US Food and Drug Administration which is required 
according to the Safe Medical Devices Act of 1990.13 

 
Standard of Practice III 
Pneumatic tourniquets should be inspected and tested prior to patient use. 

1. Prior to the patient entering the O.R, the pneumatic tourniquet system should be 
tested and thoroughly inspected. The cuff and tubing should be checked to 
confirm they are clean, and no cracks and/or leaks are present.11 All connections, 
including stopcocks, should be inspected.   

2. The pneumatic tourniquet should be slightly pre-inflated and deflated to test the 
system.11 

3. Manufacturer’s written instructions should always be followed.     
 
Standard of Practice IV 
Non-disposable cuffs and tubing should be cleaned and decontaminated between 
patient uses according to manufacturer’s instructions.   

1. The cuff and tubing should be thoroughly rinsed of cleaning agents to avoid 
irritation of the patient’s skin. Introduction of the cleaning agent and rinsing 
solution into the ports should be avoided since the solutions can damage the 
tourniquet system.    

2. The tubing and pressure device should be wiped down with an intermediate- or 
high-level tuberculocidal disinfectant solution. The tubing should be dried of the 
solution to prevent the protective outer rubber from drying and cracking.   

3. If blood and/or body fluids are observed on the cuff and/or tubing, an 
intermediate- or high-level tuberculocidal disinfectant solution should be used, as 
well as an enzymatic solution in order to prevent patient and surgical team 
member exposure to bloodborne pathogens. 

 
Standard of Practice V 
Surgical team members should be knowledgeable of the contraindications for 
pneumatic tourniquet use.  

1. The following are contraindications for the use of the pneumatic tourniquet: 
A. Open fractures 

(1)  In the instance of closed fractures, exsanguinations may not be 
able to be accomplished with the use of an elastic wrap, eg 
Esmarch bandage. Use of the bandage could further injure the 
patient. Elevation of the extremity may be the only route of 
accomplishing some degree of exsanguination. However, 
elevation also may not be able to be accomplished due to the 
possibility of causing further neurovascular damage. 

B. Post-traumatic lengthy hand reconstruction 
C. Severe crushing injuries 
D. Severe hypertension 



E. Skin grafts 
F. Peripheral artery disease 
G. Diabetes mellitus 
H. Sickle cell anemia 
I. Compartment syndrome 
J. Malignant tumors 

 
Standard of Practice VI 
Surgical team members should follow the Recommended Standards for applying the 
tourniquet cuff, tourniquet use and establishing the pressure settings for the adult 
patient to avoid patient injury. 

1. Tourniquet systems use nitrogen or air to inflate the cuff bladder. The 
manufacturer’s written instructions should be followed in order to select the 
correct gas to be used with the tourniquet system. Oxygen should not be used to 
inflate the cuff bladder since this increases the risk of fire in the OR5 

2. To reduce intraoperative and postoperative complications, the appropriate size of 
tourniquet should be chosen according to the characteristics of the patient, eg size 
of limb, shape of limb, preexisting conditions, type of surgical procedure. The 
following is recommended: 

A. The widest cuff possible should be chosen. Wide bladders can occlude the 
blood flow with the use of a lower cuff pressure, thus reducing the risk of 
injury to the patient.8 

B. A minimum of two layers of padding should be placed around the 
extremity as proximal to the surgical skin incision as possible. Cotton-cast 
padding, sheet padding or Webril should not be used due to their shedding 
of loose fibers/lint that can become embedded in the contact closures with 
the skin and reduce their effectiveness. 8  Additionally, studies have shown 
the best results for the protection of the skin is with the use of an elastic 
stockinette; the stockinette produces significantly fewer pinches and 
wrinkles of the skin, as compared to other types of padding, including cast 
padding.12          

C. The tourniquet size should be half of the limb diameter. 
D. The cuff should overlap between three to six inches. If the overlap is more 

than six inches, rolling and wrinkling of the underlying skin and increased 
pressure in the area of the overlap may occur.  

E. The choice of size of tourniquet should allow placement of two fingers 
between the cast padding and the cuff. 

F. The choice of using a contour cuff may be optimal in particular patient 
situations.10 Contour cuffs occlude the flow of blood at lower pressures 
than straight cuffs that are of the same width.16 Contour cuffs are 
recommended when the extremity is particularly muscular and for use on 
obese patients to avoid the risk of shearing.    

3. The tourniquet cuff should be applied according to manufacturer’s written 
instructions, healthcare facility policies and procedures, and standards that have 
been established through research.  These include: 



A. Patient general health assessment should be confirmed prior to tourniquet 
placement and use.  

B. The integrity and quality of the patient’s skin should be assessed prior to 
tourniquet placement and use, and documented in the patient’s OR record. 

C. When applying the cuff to an obese patient, it is recommended that the 
surgical assistant apply distal traction to the skin and tissue of the 
extremity with the use of the hands to smooth out the skin, while the cast 
padding and tourniquet cuff are applied.   

D. After the cuff is applied and the patient skin prep is being performed, the 
prep solution should not be allowed to pool around, or under the cuff, to 
prevent chemical burn to the patient’s skin.2  

E. The cuff should be covered to reduce gross contamination from the 
surgery site. Typically the edge of a U-drape is positioned around the 
distal edge of the tourniquet cuff and unfolded toward the head of the 
patient to cover the cuff. 

F. When possible, the extremity should be exsanguinated prior to the 
inflation of the cuff. An Esmarch bandage is most commonly used.  
Adequate exsanguination aids in creating the bloodless field.   

G. The ideal tourniquet pressure has not yet been determined. The minimum 
pressure should be used. The surgeon considers many clinical factors 
when determining the cuff pressure, including size and weight of patient, 
patient preexisting conditions, extremity circumference, blood pressure, 
etc. The guidelines for tourniquet pressure for the adult are: 

(1) 50 mm Hg above the patient’s systolic blood pressure for upper 
extremities.2 

(2) 100 mm Hg above the patient’s systolic blood pressure for lower 
extremities.2  

H. The inflation time of the cuff should be minimized as much as possible.  
The following are recommendations related to tourniquet inflation time: 

(1) The surgeon should be informed when the cuff has been inflated 
for the first 60 minutes.  

(2) Sixty minutes is the recommended inflation time for upper 
extremities and 90 minutes for lower extremities.  

(3) When the recommended time limit has been reached, it is 
recommended that the cuff be deflated for 15 minutes to allow 
for re-perfusion of the extremity, and then the cuff can be 
reinflated for another recommended time period, eg 60 or 90 
minutes.   

(4) The limb should be re-exsanguinated prior to reinflation to avoid 
venous thromboses. 

I. The cuff should be deflated at the end of the surgical procedure as soon as 
feasible.   

(1) The cuff should be deflated according to the manufacturer’s 
written instructions.  

(2) The cuff and cast padding should be immediately removed from 
the extremity upon deflation of the cuff.10 The cast padding 



should not be left on the patient as he/she is transported to the 
PACU or other department. The padding could contribute to 
poor venous return, causing venous pooling and thrombosis.    

 
Standard of Practice VII 
Surgical team members should follow the Recommended Standards for applying the 
tourniquet cuff, tourniquet use and establishing the pressure settings for the 
pediatric patient to avoid patient injury. 

1. To reduce intraoperative and postoperative complications, the appropriate size of 
tourniquet should be chosen according to the characteristics of the patient, eg size 
of limb, shape of limb, preexisting conditions, type of surgical procedure. The 
following is recommended: 

A. The widest cuff possible should be chosen. Wide bladders can occlude the 
blood flow with the use of a lower cuff pressure, thus reducing the risk of 
injury to the patient.  

B. A minimum of two layers of padding should be placed around the 
extremity as proximal to the surgical skin incision as possible. Studies 
have shown cast padding to be preferred by the majority of surgeons.6     

C. The tourniquet size should be half of the limb diameter.2  
D. The cuff should overlap between three to six inches.  If the overlap is 

more than six inches, rolling and wrinkling of the underlying skin and 
increased pressure in the area of the overlap may occur.  

E. The choice of size of tourniquet should allow placement of two fingers 
between the cast padding and the cuff. 

F. The choice of using a contour cuff may be optimal in particular patient 
situations. Contour cuffs occlude the flow of blood at lower pressures than 
straight cuffs that are of the same width.      

2. The tourniquet cuff should be applied according to manufacturer’s written 
instructions, healthcare facility policies and procedures, and standards that have 
been established through research. These include: 

A. Patient general health assessment should be confirmed prior to tourniquet 
placement and use.  

B. The integrity and quality of the patient’s skin should be assessed prior to 
tourniquet placement and use, and documented in the patient’s OR record. 

C. It is recommended that the most proximal portion of the limb in pediatric 
patients be selected as the cuff location.15  

D. After the cuff is applied and the patient skin prep is being performed, the 
prep solution should not be allowed to pool around, or under the cuff, to 
prevent chemical burn to the patient’s skin.   

E. The cuff should be covered to reduce gross contamination from the 
surgery site. For pediatric patients, a small drape with an adhesive bar 
across the top is recommended for use. 

F. When possible, the extremity should be exsanguinated prior to the 
inflation of the cuff. An Esmarch bandage is most commonly used.  
However, studies are showing that the use of the Esmarch bandage may be 



too aggressive and has been linked to reports of pulmonary embolism.6  
Adequate exsanguination aids in creating the bloodless field.   

G. The ideal tourniquet pressure has not yet been determined. Studies have 
established that the minimum pressure required to safely maintain a 
bloodless field (called the limb occlusion pressure (LOP) should be used 
and the lower pressure reduces the risk of complications.6 The surgeon 
considers many clinical factors when determining the LOP, including size 
and weight of patient, patient preexisting conditions, extremity 
circumference, blood pressure, cuff fit, and cuff design.6 The guidelines 
for tourniquet pressure for the pediatric patient are: 

(1) 50 mm Hg above the patient’s systolic blood pressure  
(2) Increase the pressure by 25 mm Hg increments if arterial bleeding 

is present until blood flow is stopped, but it is recommended to not 
exceed 100 mm Hg of the patient’s systolic blood pressure.   

H. The inflation time of the cuff should be minimized as much as possible.  
The following are recommendations related to tourniquet inflation time: 

(1) The surgeon should be informed when the cuff has been inflated 
for the first 60 minutes.  

(2) Sixty minutes is the recommended inflation time for upper 
extremities and lower extremities of the pediatric patient.  

(3) When the recommended time limit has been reached, it is 
recommended that the cuff be deflated for 15 minutes to allow for 
re-perfusion of the extremity, and then the cuff can be re-inflated 
for another recommended time period of 60 minutes.   

(4) The limb should be re-exsanguinated prior to re-inflation to avoid 
venous thromboses.  

I. The cuff should be deflated at the end of the surgical procedure as soon as 
feasible.   

(1) The cuff should be deflated according to the manufacturer’s 
written instructions.  

(2) The cuff and cast padding should be immediately removed from 
the extremity upon deflation of the cuff. The cast padding should 
not be left on the patient as he/she is transported to the PACU or 
other department. The padding could contribute to poor venous 
return causing venous pooling and thrombosis.    

 
Standard of Practice VIII 
Documentation of the use of the tourniquet should be included in the patient’s OR 
record.  

1. Documentation should include the following: 
A. Preoperative and postoperative assessment of the integrity of the skin. 
B. Preoperative and postoperative assessment of the extremity. 
C. Healthcare facility identification number and manufacturer’s serial 

number and model number 
D. Type of skin protection that was applied, eg cast padding, sleeve, 

stockinette 



E. Location of the cuff 
F. Cuff pressure 
G. Times cuff was inflated and deflated, including intraoperative deflation 

and inflation times. 
H. Name of person who applied the cuff. 

 
Competency Statements 
 

Competency Statements Measurable Criteria 
1.  Certified Surgical Technologists (CSTs) 
and Certified Surgical First Assistants 
(CSFAs) are knowledgeable of the risks, 
patient hazards, and safety factors 
associated with the use of the pneumatic 
tourniquet. 
 
2.  The CST is qualified to assist the CSFA 
and/or surgeon in the application of the 
tourniquet.   
 
3.  The CSFA is qualified to apply the cast 
padding and tourniquet cuff to the patient’s 
extremity under the supervision of the 
surgeon.   
 
4.  The CSFA is qualified to communicate 
the surgeon’s desired tourniquet pressure to 
the surgical team and operate the pressure 
device by establishing the pressure setting.   

1.  Educational standards as established by 
the Core Curriculum for Surgical 
Technology and Core Curriculum for 
Surgical Assisting.3,4 
 
2.  The subject of pneumatic tourniquets is 
included in the didactic studies as a 
surgical technology and surgical assistant 
student including concepts of patient care 
and safety that are appropriate to the role of 
the surgical technologist and surgical 
assistant.  Additionally, the studies include 
the proper documentation in the patient’s 
OR record.   
 
3.  Surgical assistant students demonstrate 
knowledge of application of the tourniquet 
cuff in the lab/mock OR setting and during 
clinical rotation under supervision of the 
surgeon. 
 
4.  Surgical technology students 
demonstrate knowledge of assisting with 
the application of the tourniquet cuff 
during clinical rotation under supervision 
of the preceptor, instructors and surgeon.  
 
5.  As practitioners, CSTs and CSFAs 
perform application of the tourniquet cuff, 
according to their specific role.  Healthcare 
facilities whose protocols and policies 
allow, CSTs and CSFAs record the 
required information in the patient’s OR 
record as pertaining to the use of the 
pneumatic tourniquet.  
 
6.  CSTs and CSFAs complete continuing 



education to remain current in their 
knowledge and skills of the safe use of 
pneumatic tourniquets, including review on 
a periodic basis of the policies and 
procedures of the healthcare facility.   
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