INTRAVENOUS REGIONAL ANAESTHESIA of the UPPER LIMB

(BIER’S BLOCK)
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Dr August Karl Bier 1861-1949
“What was, will be again, what has been done will be done again, and there is nothing new under the sun. Take anything which people acclaim as being new: it existed in the centuries before us. No memory remains of the past, and so it will be for the centuries to come, they will not be remembered by their successors”.

Ecclesiastes 1: 9-11, 3rd Century B.C.E

Surprisingly the technique of intravenous regional anaesthesia is not new. In fact it was first carried out by the German Dr August Karl Bier over a century ago. It rapidly gained widespread popularity at the beginning of the 20th century, before falling into a long period of disuse. The technique was briefly “rediscovered” by Holmes in the early 1960s, but by the 1970s had again faded in popularity. Like most good ideas someone has already thought of them in times past, yet as the writer of Ecclesiastes lamented over 23 centuries ago, man seems ever fated to forget the lessons of history and each generation seems destined to have to relearn these lessons. Thankfully in 1994 a study by Lowen and Taylor re-discovered the utility of the long forgotten Bier’s block, and found a place for it in the setting of the modern Emergency Department.

INTRAVENOUS REGIONAL ANAESTHESIA of the UPPER LIMB

(BIER’S BLOCK)
Introduction

The procedure is only to be undertaken at times when an Emergency Consultant or suitably experienced registrar is present in the department, and has authorized the procedure.

Bier’s blocks will be undertaken at the discretion of the Emergency Consultant Registrar taking into account patient suitability, availability of medical and nursing staff and departmental workload.

Indications

●
Indicated for closed reduction of forearm or hand fractures.

Contra-indications

●
Neurovascular compromise

●
Bilateral fractures requiring reduction

●
Uncooperative child

●
Severe vascular disease

●
Severe liver disease

●
Unstable epilepsy

●
Co-existent fractures on the same limb e.g. supracondylar fracture

●
Allergy to local anaesthetic agents (amides)

Complications

●
Limb ischemia, if cuff remains inflated for longer than recommended times.

●
Not suitable for anxious/ uncooperative patients.
●
Adverse reactions to prilocaine, (as listed below). This will usually only be seen in cases of inadvertent cuff deflation before recommended times.
Preparation

The procedure may be done in the procedure room or resuscitation room. This will be determined by the coordinating Consultant. 

1.
All patients require informed consent for the procedure. For children, informed 
consent should be obtained from the parents.

2.
Ensure no contraindications exist, (as listed above)

3.
Fasting prior to the procedure is not essential.

4.
Staff requirements:


●
Two doctors: one doctor is required to perform the procedure and 
the 


other who is performing the anaesthetic.


●
One nursing staff.
5.
For children:


●
EMLA should be placed on dorsum of both hands.


●
Ensure adequate pain relief, e.g. Pain stop 1.0ml/kg. Nitrous Oxide or 


intravenous opiate may be useful as an adjunct, if necessary.


●
Weight recorded on observation chart.

6.
Notify the radiographer at least 10 minutes before the procedure


●
Depending on the department workload, it may be advisable to commence 


the procedure at an agreed time after discussion with the radiographer to 


ensure availability.

7.
Obtain Bier’s machine.


●
Call theatre and ask for the Bier’s machine/ double cuff tourniquet to be 


taken to the ED. 


●
Test the valves and gauges. 


●
Check all cuff connections and manometer for leaks.

Procedure

1.
Apply monitoring 


●
BP, SaO2 and consider ECG. 


●
Record baseline observations: blood pressure, pulse, respiration, 



circulatory observations of the affected limb. 


●
Full resuscitation equipment for management of complications must be 


immediately available in the room. 

2.
Insert IV cannulae in the dorsum of both hands. 

3.
Apply a few layers of Velband to the upper arm of the affected side and secure the 
pneumatic cuff over the Velband.

4.
Elevate affected arm for 2 minutes whilst applying brachial artery compression to 
drain venous blood from the limb.

5.
Inflate both cuffs of the pneumatic tourniquet 100mmHg above the systolic 
blood pressure. Note time. 

6.
Inject PRILOCAINE (Citanest) 0.5% via IV cannula in the affected limb slowly 
over 2 minutes.  


●
Dose for arm blocks is 2.5mg/kg = 0.5ml/kg of the solution. 


●
Maximum dosage= 1ml/kg (5mg/ kg) or 50mls

●
Never use solutions containing adrenaline, lignocaine or bupivicaine.
7.
Assess for evidence of analgesia after 5-15 minutes


●
Mottled skin, (a normal response)


●
Mobilisation of the affected fracture site without any patient discomfort

8.
Attempt reduction. 


●
Apply initial below elbow plaster after reduction deemed satisfactory. 

9.
Re X-ray.


●
If position satisfactory, complete plaster. Note above elbow plaster should 


be applied for children <16 years old, significantly comminuted, 



fracture and fractured radius and ulna. 


●
If position unsatisfactory, remove plaster and re-attempt reduction. 


●
GAMP should also be considered if reduction is difficult. 

10.
Remain vigilant throughout the procedure for any side effects of prilocaine, 
including: 


●
Restlessness


●
Dizziness


●
Tinnitus


●
Paraesthesia, especially circumorally.


●
Muscular excitation


●
Hypotension


●
Seizures


●
Bradycardia.  


These may occur during inadvertent cuff failure or in the first 15 minutes 
following cuff deflation.

11.
The cuff should remain inflated for a minimum of 20 minutes from the time 
of injection of the prilocaine.  

12.
When the manipulation and POP has been completed, the cuff can then be 
deflated as a “stat” manoeuvre. It is not necessary to release and reinflate the 
cuff repeatedly.

Notes:

1.
Maximum anaesthesia occurs in 5-10 minutes. The adequacy of analgesia 
should always be checked before commencing any manipulation or 
procedures.
2.
If the cuff accidentally deflates:


●
Reinflate it immediately.

●
Observe the patient closely for possible signs of toxicity.

3.
Cuff inflation time should not exceed 60 minutes.
Post Procedural Care

1.
Patients should be observed in the Emergency Department for at least one hour 
following completion of the procedure.


●
Fifteen minutely pulse, respiratory and neurovascular observations should 


be taken for the first half hour and then half- hourly until the patient is 


discharged.

2.
Prior to discharge, it must be demonstrated and documented that sensation and 
movement has returned to the affected limb (within the limits of the injury).

3.
Appropriate follow-up arrangements must be made and documented prior to 
discharge including:


●
POP care and advice handout.


●
Plaster check arranged for the next day 


●
Fracture clinic referral 


●
Elevate affected limb in a sling

●
Adequate analgesics.

Admission Considerations

●
Consider admitting elderly patients if the cause of the initial fall is unclear or 
require further investigation. 

●
Elderly or those with significant co morbidities may also require a short 
admission.  

●
The care coordinator will be able to assess patients in this regard, if unsure.

●
SSU admission may be appropriate.
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