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Abstract

The use of pneumatic tourniquets during the harvest of free flaps is an established practice in oral and maxillofacial surgery. Their use can
be associated with severe but preventable complications, for which operating surgeons are ultimately responsible. The aim of this study was
to find any pitfalls concerning the safe use of tourniquets by maxillofacial surgeons. An electronic questionnaire based on the Association
of Perioperative Registered Nurses (AORN) guidelines was distributed to maxillofacial surgeons nationally. A total of 37 questionnaires
were completed and analysed. The mean (range) score for the knowledge-based questions for all respondents was 72.8% (47.3%-94.7%).
The number of clinicians who answered correctly on topics relating to cuff position, reperfusion time and contraindications for the use of
tourniquets were 15, 10 and 6, respectively. A total of 35 clinicians had had no formal training on the application of a tourniquet. Our study
shows that knowledge about their use by maxillofacial surgeons is poor, and it highlights the importance of formal education during basic and

higher surgical training.

© 2019 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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Introduction

Pneumatic tourniquets are often used to maintain a bloodless
field while operating on the limbs, and during the harvest
of free flaps. Together with the considerable advantages,
their use is associated with few, but severe and catastrophic,
complications such as deep vein thrombosis, compartment
syndrome, rhabdomyolysis, and severe ischaemic injury to
the fingers.! Although tourniquets are commonly applied by
theatre assistants, the operating surgeon is ultimately respon-
sible for any consequences that may arise from their use.
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When tested on the current Association of Periopera-
tive Registered Nurses (AORN) guidelines (maximum of
67 marks),” orthopaedic registrars based in the UK scored
around 41.3%. * The authors recommended compulsory edu-
cation about tourniquets and their use. The aim of our study
was to assess the knowledge of maxillofacial surgeons on
the safe use of pneumatic tourniquets, and to identify any
deficiencies that require improvement.

Method

A multiple-choice questionnaire (supplementary data
Appendix 1) was distributed electronically to oral and max-
illofacial trainees and consultants nationally. It comprised
general questions to find out about current practice regard-
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Table 1
Scores achieved by clinicians by level of training.

Table 2
Number of correct responses.

Level of training Mean (range) score (%)

Subject of question No. of respondents

Consultant
Specialty trainees and fellows
Non-specialty trainees

73.3 (47.3-94.7)
73.6 (47.3-89.4)
64.9 (47.3-78.9)

ing the use of tourniquets, and specific questions based on
the AORN? guidelines to assess current knowledge. Each
correct answer was awarded one mark out of a total of 19.
A minimum of 80% was needed to pass. The completed
questionnaires were marked by one of the authors, and the
marks entered on to a Microsoft Excel spread sheet for
analysis.

Results

A total of 37 clinicians completed the questionnaires: 15 con-
sultants, 18 registrars (specialty trainee (ST) 3 - ST7), one
clinical fellow, and three dually qualified clinicians under
ST3). Twelve consultants had a special interest in head and
neck oncology, three did not.

Twenty-five respondents reported that tourniquets were
applied by operative department practitioners or periopera-
tive nurses, and the remaining 11 by a specialist registrar or
consultant surgeon. Most respondents (n=26) did not know
if their unit followed up-to-date guidelines.

A total of 22 clinicians routinely used tourniquets for both
upper and lower limb flaps, and 11 used them for upper limb
flaps only. Of interest, two surgeons used them only for lower
limb flaps and two did not use a tourniquet for either.

When asked if tourniquets were routinely inflated, 15
always inflated them for both upper and lower limb flaps.
Fourteen inflated them for all upper limb flaps but only
when required for lower limb flaps, and the remain-
ing seven routinely applied them, but did not inflate
them until necessary for either upper or lower limb
flaps.

The mean (range) score for the knowledge-based ques-
tions for all respondents was 72.8% (47.3%-94.7%)
(Table 1). Table 2 shows the subject areas and number of
correct responses. Interestingly, 35 clinicians had had no for-
mal training on how to apply a tourniquet, and 30 thought
that some form of training was necessary.

Discussion

Pneumatic tourniquets control the circulation of blood to
the limbs by application of circumferential compression and
occlusion of the blood vessels. When properly applied they
provide a bloodless surgical field and reduce operating time.
Complications are rare, but they can be disastrous, and ulti-
mately the operating surgeon has to face any medicolegal

Inflation pressures 25
Adverse reactions 22
Contraindications 6

Positioning of cuff 15
Inflation gases 27
Width of cuff 30
Inflation time 25
Reperfusion time 10
Documentation 32
Tourniquet-related injury 32

consequences. Formal training on pneumatic tourniquets is
notusually given during basic surgical training, and 2 national
studies,”* which showed inadequate understanding of their
use by operating surgeons, have highlighted the need for
regular training.

We used a multiple-choice questionnaire (instead of one
that required short answers) to encourage the participation
of as many clinicians as possible. We recognised that the
electronically distributed questionnaire may be susceptible
to bias so we decided that 80% should be required to pass.

Our study has shown that most clinicians routinely use
and inflate pneumatic tourniquets during the harvest of free
flaps from the upper limbs, possibly because of the obvious
advantages they offer, such as a bloodless surgical field and
shorter operating time. Only two surgeons did not use them
for either limb, but we did not establish whether this had any
adverse effect on harvesting.

Analysis of the knowledge-based questions showed that a
mean score of only 72.8% was achieved and this was consid-
erably lower than the accepted pass mark of 80%. Questions
on the gases used for inflation, inflation times, and adverse
reactions, were generally answered well, but important ques-
tions on the application of a tourniquet, inflation pressures,
reperfusion time, and contraindications, showed poor overall
knowledge (Table 2). We acknowledge, however, that our
questionnaire was not validated and our sample size was
small.

Although tourniquets are commonly placed by an oper-
ating department practitioner or perioperative nurse, we
think that operating surgeons should ensure that they are
properly applied and inflated. Nearly all the clinicians had
had no training on how to apply them and most thought
that formal teaching was necessary during surgical train-
ing. We could not find any standard UK guidelines by the
National Institute for Health and Care Excellence (NICE)
or Scottish Intercollegiate Guidelines Network (SIGN) on
the application of a tourniquet. Guidance from organisations
such as AORN or the Association of Surgical Technologists
(AST) can be adopted if no local or regional policies are
available.

In conclusion, our study has shown a considerable gap
in knowledge among maxillofacial surgeons with regards to
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the use of pneumatic tourniquets, and we recommend for-
mal training and assessment on their use during basic and
higher surgical training. This can be achieved through didac-
tic lectures, hands-on training in the operating theatre, and
regular web-based assessments. We hope that this will not
only reduce potential complications but also improve our
patients’ safety.
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