
 

Swetha Purohit et al JMSCR Volume 06 Issue 02 February 2018 Page 735 
 

JMSCR Vol||06||Issue||02||Page 735-740||February 2018 

Original Article 

Efficacy of Bier’s Block in the Surgical Management of Distal Radius 

Fractures 
 

Authors 

Swetha Purohit MD (Anaesthesia)
1
, Ramachandra Badami DNB (Orthopaedics)

2
 

1
Assistant Professor, Dept of Anaesthesiology, Subbaiah Institute of Medical Sciences, Shimoga 
2
Assistant Professor, Dept of Orthopaedics, Subbaiah Institute of Medical Sciences, Shimoga 

Corresponding Author 

Dr Ramachandra N Badami 

T-7, A-Block, Staff Quarters, Subbaiah Institute of Medical Sciences, Purle,  

Shivamogga-577222, 

Mob No: 9844071476, Email: rnbadami@gmail.com 

 

Abstract 

Introduction: Fracture of distal radius is a very common injury, presenting to the emergency department. 

Most of the fractures are treated by closed manipulation and internal fixation. This requires absolute pain 

relief for a slightly prolonged duration. Various modalities have been advocated including hematoma 

block, Bier’s block, brachial block, general anaesthesia. We studied the efficacy of Bier’s block in the 

surgical management of distal radius fractures. 

Materials and Methods: We prospectively studied 30 patients with distal radius fractures treated with 

closed manipulation and K-wire fixation under Bier’s block. IVRA was performed by using Inj. lignocaine 

and the dose was calculated as 3 mg/kg body weight. The hemodynamic changes following the block were 

monitored. The pain relief was assessed using VAS scaore and the quality of surgical anaesthesia. 

Results: The average pre-block VAS score was 7.6 and the average post-block VAS score was 2.2. This 

difference in VAS score was statistically significant (P>0.005). Regarding quality of surgical anaesthesia, 

74% of the patients were in Category-1, 25% patients were in Category-2, only 1 patient was in Category-

3 and there were no patients in Catogery-4. 

Discussion: IVRA has been regularly used for treatment of distal radius fractures. The primary 

advantages are its simplicity, reliability, cost-effectiveness. The present study has shown that the quality of 

intra-operative anaesthesia and analgesia was good with IVRA for distal radius fractures except for a 

mild tourniquet discomfort in few. But requires intense intra-operative and immediate post-operative 

monitoring. We had tachycardia in 6 patients and hypertension in 4 patients during the same period.  

Conclusion: Bier’s block provides adequate pain relief but requires intense monitoring. It appears to be 

an attractive option to be practiced safely in field situation when it may be difficult to perform GA or 

equipment guided plexus blocks.  
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Introduction 

Fracture of the distal radius fractures is a frequent 

presentation to every Emergency Department with 

a prevalence of 9/10,000 in men and 37/10,000 in 

women aged more than 35 years and above
[1,2]

. A 

proportion of these fractures require manipulation 

within the Emergency Department using the two 

commonest methods either Haematoma block 

(HB) or Bier’s block (IVRA)
[3,4]

. There is 

evidence to state that haematoma block provides 

less analgesia and can compromise reduction
[4]

. 

Due to reported toxicity of different local 

anaesthetic agents, prilocaine or lignocaine are the 

recommended agents for use in intravenous 

regional anaesthesia. 0.5% lignocaine at 3mg/kg 

with a maximum dose of 200mg (40ml) may be 

used as an alternative to prilocaine
[3]

. However, 

when a single agent is used regularly it minimises 

risk
[5]

. 

Against this background, it was hypothesized that 

a combination of HB and IVRA would overcome 

the drawbacks of each technique and would 

complement each other. Preceding IVRA with HB 

would allow proper conduct of IVRA. Both the 

techniques have been studied independently and 

also compared with other techniques such as 

sedation, brachial plexus block, etc
[6-8]

. HB and 

IVRA together are also an attractive option since 

they do not require expertise or equipments such 

as ultrasound or peripheral nerve stimulator 

needed for brachial plexus block and hazards of 

GA are obviated
[9]

. Thus, these techniques can 

prove to be potentially useful in field situations. 

Besides, the technique is also suitable for day care 

anaesthesia. We hypothesized to study the 

efficacy of IVRA alone without any other added 

modality. In view of which, a prospective 

observational case study was undertaken to 

evaluate the efficacy of IVRA for anaesthetic 

management of fractures of distal radius. 

 

Materials and Methods 

After taking approval of the Ethical Committee, 

we did a prospective randomized controlled study. 

Tthe study was carried out on 30 cases over a 

period of 1 year between 2015-2016. The 

inclusion criteria consisted of all the patients 

between age group of 10 and 75 years in ASA I 

and II who had sustained closed fractures of distal 

radius within 7 days of onset, requiring open or 

closed reduction and internal fixation and were 

scheduled for a procedure lasting less than 60 min. 

Patients having cardiovascular co-morbidities, 

compound or contaminated fractures, peripheral 

vascular disease, sickle cell disease/trait, 

coagulation disorders and histories of allergy to 

the local anaesthetic (LA) agents were excluded 

from the study. Cases which had to be converted 

to GA, as well as those which exceeded tourniquet 

time (60 min) were also excluded from the study. 

All the patients were subjected to a thorough pre-

operative anaesthesia assessment (history, 

physical examination and relevant investigations). 

Prior to surgery, patients were explained about the 

procedure and Visual Analogue Scale (VAS), and 

written informed consent was taken. The patients 

were taken up for surgery after ensuring NPO 

status. Pre-medication was given in the form of 

inj. midazolam 0.02–0.03 mg/kg IV immediately 

after establishing the monitoring lines in the OT 

and baseline assessment of pain was also done by 

interviewing the patient. Then IVRA was 

performed by using Inj. lignocaine (plain) and the 

dose was calculated as 3 mg/kg body weight and 

diluted with 0.9% saline to form a 0.5% solution 

of lignocaine
[10]

. 

A double cuff tourniquet was placed on upper arm 

and not on forearm as adequate arterial 

compression cannot be obtained.  The injured arm 

is elevated for three minutes to exsanguinate the 

limb.  The cuff is inflated to 100mmHg above the 

systolic BP or to 300mmHg (whichever is 

greater).  The time of inflation is recorded.  

Absence of radial pulse is checked.  Inj. 

lignocaine (plain), the dose was calculated as 3 

mg/kg body weight and diluted with 0.9% saline 

to form a 0.5% solution of lignocaine is slowly 

injected. The time of injection is recorded and the 

patient is warned about the cold/hot sensation and 

mottled appearance of the arm.  Check for 
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anaesthesia, may have touch but not pain, after 

five minutes.  If anaesthesia inadequate, flush 

cannulae with 10-15ml normal saline, cannula 

removed. Arm lowered on to a pillow and tourni-

quet checked for any leak.  The surgical procedure 

is then performed.  Tourniquet must be under 

observation at all times and watched for signs of 

toxicity.  The cuff was inflated for a minimum of 

20 minutes and a maximum of 45 minutes.   

Sensory block was determined to have developed 

if the patient had no response to pin prick after 3 

min of the injection and surgery was then allowed 

to commence. During the surgery, categorization 

of the quality of surgical anaesthesia was done 

according to the criteria as shown in Table 1
[9]

. 

After 15 min of the injection, the distal cuff was 

inflated to the same pressure as the proximal cuff, 

and then (only after confirmation of the inflation) 

the proximal cuff was deflated. Subjective 

discomfort to tourniquet pressure was also noted 

and recorded by questioning the patient prior to 

commencement of the surgery, and thereafter at 

15 min intervals. During the procedure, constant 

recordings of haemodynamic parameters, 

sensorium and any surgical discomfort as guided 

by VAS were made. Special effort was made to 

observe any evidence of drug toxicity, i.e. tinnitus, 

peri-oral tingling, visual disturbances, dizziness, 

seizures, level of consciousness, coma, cardiac 

arrhythmias and hypotension. At the end of the 

surgical procedure, the cuff deflated. Thereafter 

the patient was carefully observed and monitored 

for signs of delayed toxicity until the patient is 

fully recovered.  Then the limb circulation is 

checked prior to discharge. 

Table-1: Quality of surgical anaesthesia. 

Category Description 

Category-1 No pain of incision, tourniquet or 

positioning at any time during surgery 

Category-2 Experienced mild pain of tourniquet or 

positioning but not of incision at any time 

during surgery 

Category-3 Experienced mild to moderate pain of 

surgery or experienced discomfort or pain 

of positioning or tourniquet at any time 

during surgery 

Category-4 No pain relief. Patient required 

additional/supplemental anaesthesia in the 

form of sedation or GA/DA 

Results 

A total of 30 cases with distal radius fractures 

were subjected to the study. The age ranged 

between 20 and 60 years, with a mean 38 years. 

The average duration of surgery was 35 min with 

a range of 22–48 min. All patients were treated 

with closed reduction and K-wire fixation. The 

average pre-block VAS score was 7.6, ranged 

from 6-9. The average post-block VAS score 

during the fracture manipulation was 2.2, ranged 

from 0-4. This difference in VAS score between 

the pre-block and post-block status was 

statistically significant (P>0.005).   

Regarding quality of surgical anaesthesia, 74% of 

the patients were in Category I which meant that 

they had a VAS of 0-1 and did not have any pain 

of incision, tourniquet or positioning at any time 

during surgery. Only 25% patients were in 

Category-2, who experienced mild pain of 

tourniquet or positioning but not of incision at any 

time during surgery. There was only one patient 

who fell in Category III i.e. he experienced mild 

to moderate pain of surgery or experienced 

discomfort or pain of positioning or tourniquet at 

any time during surgery. The duration of surgery 

for this patient was 58 min. There were no 

patients in Category IV and none of the patients 

needed any additional/supplemental anaesthesia in 

the form of sedation or GA.  Most of the patients 

remained stable haemodynamically. Tachycardia 

was noted in 6 patients (Pulse rate between 90-

110/min) intraoperatively. Intra-operative 

hypertension (Blood Pressure between 156/92 to 

178/100) was seen in 4 patients. None of the 

patients had any signs of LA toxicity either during 

or after the surgery. There were also no 

complications such as infection, compartment 

syndrome, etc. 

 

Discussion 

Pain relief is of utmost importance in distal radius 

fractures which may need manipulation 

immediately for reduction followed by operative 

intervention. Amongst various techniques, 

hematoma block, brachial block and IVRA are 
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attractive options. However, while HB offers 

immediate and adequate pain relief, it is 

inadequate for operative intervention. Brachial 

block is time consuming, requires expertise, but 

has a good success rate. IVRA is fast acting, 

produces immediate pain relief and can be used 

for a day care procedure. But it requires precise 

tourniquet pressures and post operative 

monitoring for any adverse effects. Based on this 

premise, this study focused on the use of IVRA 

for the surgical treatment of distal radius fracture, 

which do not require sophisticated equipment, and 

hence were also possible in a situation where 

resources are limited. IVRA suffers from many 

limitations. Besides other factors mentioned 

earlier, concerns include the risk of LA toxicity 

and unsatisfactory exsanguination due to pain at 

the fracture site
[11]

. Inadequate exsanguination 

leads to an increased risk of LA toxicity and poor 

quality of block
[12]

. Hence some studies have 

advocated concurrent use of hematoma block for 

reduction of pain during exsanguinations
[9]

. 

The present study has shown that the quality of 

intra-operative anaesthesia and analgesia was 

good with IVRA for distal radius fracture 

manipulation and internal fixation exept for a mild 

tourniquet discomfort in few. It is well known that 

post-operative analgesia after IVRA is transient 

even though ropivacaine is likely to offer better 

postoperative analgesia than lignocaine
[13]

. In our 

study too, there was near-absence of postoperative 

analgesia. Generally, 0.5-1.5%  lignocaine is used 

for IVRA. But the researchers have used varied 

concentrations of 1–10% lignocaine and even 

prilocaine
[6,7,14,15]

; however, all studies have used 

a fixed volume dose. There is a potential concern 

related to use of combination of LA and their total 

dose. In our study, while total doses of LA agents 

were kept well below the safe limit. Occurrences 

of LA toxicity following HB are unlikely and this 

fact has been supported by several studies
[4,7,14]

. 

Here, it is pertinent to mention that the fracture 

haematoma behaves as a closed compartment and 

is isolated from the rest of the circulation
[16]

; Even 

though HB is safe, a cases of osteomyelitis and 

compartment syndrome have been reported
[17,18]

. 

Also HB alone is not adequate for operative 

intervention. 

 IVRA by itself has been regularly used for 

treatment of distal radius fractures. The primary 

advantages of IVRA are its simplicity, reliability 

and cost-effectiveness. However, one of the major 

limitations of IVRA continues to be the lack of 

postoperative analgesia following tourniquet 

deflation
[19]

. It has been compared with HB and as 

noted by Kendall et al., IVRA is superior in terms 

of efficacy, radiological result and remanipulation 

rate
[20]

. The drug of choice for IVRA is lignocaine 

even though a number of agents and additives 

have been used. According to a recent review, 

ropivacaine is likely to be a better alternative to 

lignocaine for IVRA which provides a prolonged 

post-tourniquet release pain relief as compared to 

lidocaine
[13,19]

. Mohr also described IVRA to be 

safe, effective, reliable technique with a 

recommendation of using a 0.5% solution of 

lidocaine in a dose of 1.5–3mg/kg
[10]

. We used a 

1% solution of lignocaine at a dose of 3mg/kg and 

did not come across any evidence of drug toxicity. 

However, in a systematic review (spanning 1950–

2007) of complications of IVRA, seizures were 

reported with lidocaine at its lowest effective dose 

(1.5 mg/kg) as well as seizures occurring after 

tourniquet deflation were seen with a tourniquet 

time as long as 60 min
[21]

. However, all these 

events can be termed as extremely uncommon.  

The technique itself is not without drawback. It is 

fairly time consuming (around 30 minutes per 

procedure) and it requires two doctors to work 

with one patient for most of that time. 

Additionally, the patient needs to be monitored 

until fully recovered from the procedure and are 

ready to go home (if appropriate). This consumes 

nursing time and resources. However, overall 

costs are still likely to be less than inpatient care 

and operative intervention
[22]

. 

The main limitation of the study was that it did 

not compare other modalities of anaesthesia to 

IVRA with respect to the distal radius CRIF 

surgeries. Hence cannot accurately determine the 
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superiority of one modality of anaesthesia over 

other. 

 

Conclusion 

IVRA produces significant anaesthesia and 

analgesia for the surgical treatment of distal radius 

fractures. But requires precise technique, accurate 

dosing of the LA used and thorough intra-

operative and immediate post-operative 

monitoring.  It appears to be an attractive option 

to be practiced safely in field situation when it 

may be difficult to perform GA or equipment 

guided plexus blocks.  
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