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ABSTRACT 

This case report presents the first documented use of a Bier block (intravenous regional anesthesia) for lower 
limb surgery in Pakistan, detailing its application in a 39-year-old male undergoing the removal of a dynamic 
compression plate from his left tibia. The procedure utilized a total of 50 mL of lignocaine, achieving effective 
analgesia throughout the surgery, with the patient reporting minimal discomfort. This case underscores the 
efficacy and safety of the Bier block as a viable alternative to general anesthesia for orthopedic procedures, 
addressing a significant gap in the literature regarding its use in lower limb surgeries. The successful outcome 
highlights the potential for improved postoperative pain management and sets a precedent for further research 
and clinical practice in this area. 

Abbreviations: IVRA: intravenous regional anesthesia, MET score: Metabolic Equivalent of Task score, PACU: 
Post-Anesthesia Care Unit, VAS: Visual Analog Scale 
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1. INTRODUCTION 

While many institutions may have used similar 

methods, there is a notable lack of published case 

reports or studies on the use of Bier block in lower 

limb surgeries, particularly tibial surgery, within 

Pakistani medical literature. Additionally, there is very 

limited data available in the international literature on 

this subject as well. This case report presents the first 

documented use of a Bier block for a lower limb 

surgery in Pakistan.  

In the recent years, regional anesthesia techniques 

have evolved to enhance patient comfort and surgical 

outcomes, particularly in orthopedic procedures. One 

such technique is the Bier block, or intravenous 

regional anesthesia (IVRA), which has been 

effectively used in various upper and lower limb 

surgeries.1,2 Bier block offers anesthesia to a limb, 

distal to the tourniquet, without requiring direct 

injection at the surgical site.3 IVRA remains widely 

used in many countries today, particularly in 

emergency rooms for outpatients and for high-risk 

patients who cannot undergo general anesthesia. It 

provides a good balance of risks and benefits, is cost-

effective, ensures adequate muscle relaxation, and has 

a quick onset and recovery. Advancements in 

monitoring techniques, specialized personnel, and 

enhanced emergency equipment have further 

increased the safety of IVRA. As an uncomplicated 

and visually appealing technique that requires minimal 

extra equipment, it has gained global acceptance. Its 

ability to create a bloodless surgical field with the use 

of a tourniquet, along with shorter recovery times in 
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the post-anesthesia care unit (PACU) and a lower risk 

of nausea, makes it especially valuable for outpatient 

anesthesia.4 However, it has some adverse effects too; 

anesthesia and pain relief are effective only while the 

tourniquet is inflated, once the cuff is deflated, patients 

experience a loss of anesthesia and significant 

postoperative pain.5  

2. CASE REPORT 

We present the case of a 39-year-old male, who 

attended the pre-anesthesia clinic for evaluation before 

the removal of a dynamic compression plate from his 

left tibia. The plate had been inserted approximately 

five years earlier following a road traffic accident. The 

patient had no known comorbidities, and his functional 

status was Metabolic Equivalent of Task (MET) score 

> 4. He was classified as Mallampati grade 1. All of 

his laboratory results were within normal limits. His 

systemic examination was unremarkable, and there 

was no history of any drug allergies. The patient was 

assessed as ASA 1, and the plan was to proceed with 

the surgery under a Bier block. 

The patient was counseled about the procedure, 

including its potential risks and benefits, and he 

consented to proceed. Standard ASA monitoring was 

applied, and an 18G IV line was secured in the right 

arm. Another 18G IV line was placed on the dorsal 

aspect of the left foot, with patency confirmed via a 

normal saline flush. Two pneumatic tourniquets were 

placed on the left thigh, well above the surgical site, 

and their functionality was tested (Figure 1). 

According to protocol, an Esmarch bandage was 

applied from distal to proximal, ensuring adequate 

exsanguination of the limb. The proximal tourniquet 

cuff was then inflated to above the patient's systolic 

blood pressure. After lowering the limb, the Esmarch 

bandage was removed. Tourniquet functionality was 

confirmed by the absence of distal pulses and the pale 

appearance of the limb compared to the contralateral 

side. 

An initial dose of 30 mL of 0.5% plain lignocaine was 

administered in the cannula on the foot. Adequate 

analgesia was achieved and confirmed by a pinprick 

test on the lower leg. After 10 min, an additional 20 

mL of 1% lignocaine was administered to complete the 

required dose and volume. 

The procedure proceeded smoothly for the first 20 

min, after which the patient reported pain at the 

tourniquet site with a Visual Analog Scale (VAS) 

score of 3/10. At this point, the distal tourniquet was 

inflated, and its functionality was confirmed, followed 

by the slow deflation of the proximal cuff. The patient 

was also sedated with 1 mg of midazolam. 

The total surgical time was approximately 80 min, 

during which the patient experienced no further pain 

(VAS 0/10). At the conclusion of the surgery, the distal 

tourniquet was deflated for 10 sec, then re-inflated for 

another 2 min to prevent any risk of local anesthetic 

systemic toxicity. After confirming there were no 

signs of toxicity, the cuff was fully deflated. There 

were no signs and symptoms of compartment 

syndrome during the intraoperative and postoperative 

period. The patient was monitored in the PACU for 

one hour. His VAS remained at 0/10, and he was able 

to move his leg immediately postoperatively.  

3. DISCUSSION 

Despite numerous advancements, literature on the use 

of Bayer block in the lower limb surgery remains 

limited worldwide, with a striking absence in Pakistani 

medical literature, where no case reports or studies 

have been published to date on this subject. This case 

emphasizes the necessity for more extensive studies to 

evaluate the effectiveness and safety of Bier blocks in 

lower limb surgeries across diverse healthcare settings. 

By addressing this gap, future research can enhance 

the application and outcomes of regional anesthesia 

techniques in orthopedic practice, ultimately 

benefiting patient care on a global scale. 

The Bier block, or IVRA was first described by August 

Bier in 1908.6 It is a reliable alternative to general 

anesthesia for short-duration surgeries on the 

extremities, particularly for lower limb procedures. It 

may be used for various lower extremity procedures, 

but it requires larger volumes of local anesthetic 

solutions due to the size disparity between the upper 

and lower extremities.7  

While IVRA has been associated with an increased 

incidence of compartment syndrome when treating 

tibial shaft fractures, studies show that in atraumatic 

limbs simulated IVRA does not significantly increase 

tissue pressure, indicating its potential safety in 

carefully selected cases.7 This is in accordance with 

our case involving the Bier block for tibial plate 

removal, where there were no signs of compartment 

syndrome during either the intraoperative or 

postoperative periods. 

Adjuncts to local anesthetics for IVRA include opioids 

(e.g., fentanyl 100-200 μg, Tramadol 100 mg) for pain 

relief; clonidine to enhance analgesia; and muscle 

relaxants (e.g., atracurium 3 mg) for fracture 

reduction. NSAIDs (e.g., ketorolac 0.3 mg/kg) 

improve postoperative analgesia and prolong 

tourniquet tolerance, while sodium bicarbonate 

enhances local anesthetic effectiveness. The addition 

of potassium and temperature alterations may also 

improve analgesia. These adjuncts contribute to better 

postoperative outcomes during IVRA.7,8 Additionally, 

it can be used to treat complex regional pain 

syndromes.9 

Yari et al. (2020) highlighted the benefits of the Bier 

block, including minimized distortion of soft tissue 

planes and a reduced requirement for general 
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anesthesia.10 Our case 

effectively demonstrates these 

advantages, as patient 

remained pain free (VAS 

0/10) throughout the surgery, 

eliminating the need for both 

the general as well as other 

forms of regional anesthesia. 

It also confirms the Bier 

block's applicability for tibial 

surgery, paving the way for 

further exploration in lower 

limb applications. 

Khanduri (2008) discusses a 

broad spectrum of regional 

anesthesia techniques utilized 

in orthopedic surgeries, 

asserting that regional 

anesthesia can achieve high 

success rates and patient 

satisfaction when 

administered skillfully.11 Our 

findings reinforce this perspective, as our patient 

remained exceptionally comfortable and pain-free 

throughout the procedure, requiring no additional 

analgesia. This highlights the Bier block's capability to 

provide effective anesthesia and postoperative pain 

relief for lower limb surgeries, in alignment with 

existing studies demonstrating its reliability and 

patient comfort. 

4. CONCLUSION 

The successful implementation of the Bier block for 

tibial surgery in this case, supports its efficacy and 

safety as a regional anesthesia technique for lower 

limb procedures. The current literature and recent 

advancements in regional anesthesia highlight the 

importance of continued research and refinement. Bier 

blocks in lower limb surgeries offers patient 

satisfaction, reduced PACU and hospital stay and 

improved surgical outcomes. 
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