
Introduction
Pneumatic tourniquets are often used to reduce blood

loss and to provide optimal operating conditions during

extremity surgery.1 Compression of the tissues under a

tourniquet is associated with soft-tissue injuries involving

muscle, artery, skin, and, most importantly, peripheral

nerves.2 The aetiology and neural pathways involved in

tourniquet pain is complex.3 Pain associated with nerve

compression is mediated by unmyelinated, slow

conducting C-fibres, which are normally inhibited by

earlier-arriving fast impulses conducted by myelinated Aδ

fibres because mechanical compression appears to block

the large Aδ fibres more effectively.4 In animal models,

both neuro-physiological and pathological nerve fibre

damage have been found to correlate with the degree of

tourniquet pressure applied.5 Severe tourniquet pain

characterised by a gradual onset and dull aching

sensation at the site of the tourniquet or distal extremity6

pain conducted by both myelinated Aδ fibres and small C-

fibres, whereas the second visual analogue scale (VAS)

score peak indicates the tourniquet pain conducted by C-

fibres alone. Tourniquet ischaemia produces an increase

in C-fibre action potential frequency resulting in the

induction of central sensitisation.7

Many methods are used to reduce tourniquet pain intra-

operatively such as use of regional anaesthesia,

intravenous (IV) opioids, non-steroidal anti-inflammatory

drugs (NSAIDs), paracetamol, gabapentin, melatonin and

clonidine. Pre-operative administration of a single oral

dose of gabapentin (1.2g) provides a significant clinical

benefit by decreasing tourniquet-related pain.8 Pre-

administration of low-dose ketamine (0.1mg/kg) has been

shown to attenuate tourniquet pain.9 Clonidine has been

reported to depress nerve action potentials in C-fibres.10

Melatonin is an effective pre-medication before

intravenous regional anaesthesia (IVRA) since it reduced

patient anxiety, decreased tourniquet-related pain, and

improved peri-operative analgesia.11 The addition of

paracetamol during IVRA with lidocaine decreased

tourniquet pain, increased anaesthesia quality, and

decreased post-operative analgesic consumption.12 So far

the incidence of tourniquet pain and variance in

treatment has not been studied in our setting.

The objectives of the study were to assess the frequencies

of different agents used in our operating rooms (OR) to

reduce tourniquet pain, and to evaluate their

effectiveness as well as to observe the pain score in post-

operative care unit.

Patients and Methods
The study was conducted in the operating theatres and

the recovery room of Aga Khan University Hospital,

Karachi, from June to August 2010. After approval from

the Research committee of the Anaesthesia Department,

adult patients who were scheduled for any orthopaedic

procedure in which a tourniquet was planned to be used
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under general anaesthesia with control mode of

ventilation were included. At the end of surgery, the drugs

used during the procedure for tourniquet pain alleviation

was noted in a data collection form. Tourniquet-induced

hypertension was defined as more than 30% increase in

either systolic or diastolic arterial pressure after

tourniquet inflation within 1 hour from the baseline. In

order to assess the effectiveness, the blood pressure and

heart rate (HR) of the patients were also noted before and

after the administration of this medication. Data was

collected by the anaesthesia resident in the OR. In the

recovery room, the patient’s pain score was collected from

the recovery room chart, indicating whether the pain was

‘mild,’ ‘moderate’ or ‘not present.’ All patients less 15 years

of age were excluded. Elective patients were selected in

an arbitrary manner from all ORs Monday to Friday during

routine work hours. Emergency cases were excluded. 

The data collection forms included the demographics of

the patients such as age, gender, planned surgery and

diagnosis as well as the tourniquet inflation pressure and

time. Patient confidentiality was ensured by means of

assigning a serial number to the data collection form and

identifying the patient by means of the medical record

number only. Specific questions were asked regarding the

agent used for alleviating tourniquet pain. The choices

included opiates, NSAIDS, paracetamol and others. The

choices were not mutually exclusive and more than one

choice could be selected if more than one agent was

used. These choices stemmed from the usual practices in

the Ors. An ethical review was not required due to the

observational nature of this study.

Results
A total of 106 forms were filled by elective orthopaedic

cases. Tourniquet pain was treated in 100 (94.3%) patients.

The average age was 38±18 years, and there were 64

(60%) males. The average height and body mass index

(BMI) were 66.24±14kg and 26.51±14.27 respectively for

males and females. As for the American Society of

Anaesthesiologists (ASA) classification, 49(46%) patients

in the study were ASA-I; 47 (44.3%) were ASA-II; 9(8.5%)

were ASA-III; and 1 (0.9%) ASA-IV. The average tourniquet

inflation time (Tt) and pressure (Tp) was 92.71±178mins

and 283±146mmHg respectively (Table).

Opioids were used in 90 (85%) cases specifically for

tourniquet pain. This was in addition to the induction

analgesia. Pethidine was used in 76% (n=81) of the time in

these cases in titrated doses. NSAIDs, such as ketorolac,

was used in 11 (10.4%) and paracetamol was used in 73
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Table: Demographic and clinical characteristics of patients.

Variables Statistics

Mean Age 38±18 years

Mean Weight 66.24±14 kg

Mean BMI 26.5±14.27 kg/m2

Mean Tourniquet inflation time 92.71±178 min

Mean Tourniquet inflation pressure 283±146 mmHg

Gender

Male 64(60.4%)

Female 42(39.6%) 

ASA Status

I 49(46%)

II 47(44.3%)

III 09(8.5%)

IV 01(0.9%)

BMI: Body Mass Index.

BP: Blood pressure.

Figure-1: Haemodynamic effect of opioids on tourniquet pain.

NSAIDs: Non-steroidal anti-inflammatory drugs.

BP: Blood pressure.

Figure-2: Haemodynamic effect of NSAIDS on tourniquet pain.



(68.9%) cases. Agents could be used concurrently and 2

agents were used 30% (n=32) of the time. Usually these

were a combination of opioids and NSAIDs, or NSAIDs and

paracetamol. 

Patients were also followed in the recovery room where

the pain score assessed by the nurses and recorded on the

charts were noted: 96 (90.6%) patients had mild pain; 8

(7.5%) had moderate pain; and 2 (1.9%) had no pain. The

severity of the pain score in the recovery room, when

compared to different agents used, was not significant;

the p value of using opioids for tourniquet pain intra-

operatively and in the recovery room score was 0.37; for

NSAID it was 0.73; and for paracetamol it was 0.43.

The effectiveness of the 3 agents for tourniquet pain was

judged by the effect on systolic blood pressure, diastolic

blood pressure and heart rate (haemodynamics). The

highest pressures and HR during tourniquet pain before

treatment were recorded and compared to the lowest

pressure immediately following the drug administration

(Figure-1-3). The difference was significant in most cases,

but the highest significance was noted with paracetamol

(p < 0.001).

Discussion
Tourniquet is used commonly in patients undergoing

orthopaedic procedure under general anaesthesia to

prevent excessive bleeding and to have a better surgical

field. The application of tourniquet is painful and the

intensity of this pain increases with the passage of time.

The pain intensity correlates with rise in blood pressure

and thus the term ‘tourniquet-induced hypertension’ has

been defined, which states that, ‘the rise in blood pressure

above 30% from the baseline’ is known as tourniquet-

induced hypertension.8 It is suggested that tourniquet

pain may arise from ischaemia of peripheral neurons or

nociceptors distal to the tourniquet, or from nerve fibre

activation directly under it, again because of ischaemia up

to the extent that mechanical trauma and tissue

ischaemia under or distal to the tourniquet lead to release

of inflammatory mediators which in turn may cause

tourniquet pain.

Effective pain management is an important component of

post-surgical care. Many patients, however, continue to

experience inadequate pain relief. Despite improvements

in analgesic delivery, including patient-controlled

analgesia (PCA) and sustained-release opioids, several

recent surveys have found that up to 80% of patients

report moderate to severe pain after surgery. The ideal

analgesic treatment should provide rapid and effective

pain relief, have a low incidence of adverse effects, and

have minimal impact on major organ systems or no

significant interaction with other pharmacologic agents.13

Non-opioid analgesics are commonly used alone or as

adjuncts to opioid-based analgesia to treat moderate to

severe pain. Peri-operative administration of

acetaminophen and NSAIDs has been advocated to

provide multimodal analgesia that decreases opioid dose

requirements and may reduce associated adverse events

while reducing post-surgical pain intensity.13

In our current cost-constrained environment, it has

become essential to fast track most elective surgery

patients. A substantial reason for delay in discharge is

post-operative pain or even complications from

analgesics given for intra operative tourniquet pain.

Various methods have been described in literature,

including IVRA or Bier’s block, intra-thecal or epidural

blocks, intravenous analgesics such as NSAIDs like

ketorolac, ketamine and opioids.14-16 However,

paracetamol has not been studied extensively for

tourniquet pain specifically. Studies suggest that

intravenous paracetamol is a useful component of the

multimodal analgesia model generally, especially after

tourniquet surgery.13 Paracetamol has been shown to be

definitely a viable alternative to NSAIDs, especially

because of the lower incidence of adverse effects, and

should be the preferred choice in high-risk patients.

Paracetamol should also be considered instead of NSAIDs

for pain management after major orthopaedic surgery.17

Others showed that the use of intravenous paracetamol in

the Emergency Department is equivalent to NSAIDs given

intravenously.18

Analgesic properties of intravenous paracetamol have

been found to be similar to those of intravenous

morphine in acute traumatic limb pain.19 Single and
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BP: Blood pressure.

Figure-3: Haemodynamic effect of paracetamol on tourniquet pain.



repeated doses of paracetamol can be used effectively as

an alternative to morphine for the management of post-

operative pain after mild to moderately painful surgery,

with the added benefit of better tolerability.20 Besides,

paracetamol has a wider safety margin and is generally

cheaper than the other agents.21,22 In our operating

rooms, opioids were followed by paracetamol as

treatment of haemodynamic changes associated with

tourniquet pain. However, the efficacy as judged by the

drop in BP and HR was more significant for paracetamol

when compared to opioids and NSAIDs.

In terms of limitation, consecutive patients could not be

enrolled due to logistical issues as these forms were filled

on a voluntary basis by the assigned anaesthesia teams.

Hence, an incidence of tourniquet pain could not be

accurately estimated during the study.

Conclusion
Larger studies are recommended to investigate the

comparative use of paracetamol and its effectiveness in

alleviating tourniquet pain.
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