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Abstract  
Background: To compare the efficacy of forearm and upper arm tourniquet with 

intravenous regional anesthesia, for intraoperative analgesia and post operative 

pain. Materials and Methods: This prospective, randomized comparative study, 

was done in 30 patients each in the control group (upperarm intravenous regional 

anesthesia) using 40ml of 0.5% lignocaine and the study group (forearm 

intravenous regional anesthesia) using 20ml of 0.5% lignocaine. Result: The 

mean difference of onset time for sensory block in forearm group and in upperarm 

group was not statistically significant. The mean difference of onset time for 

motor block in forearm group and in upperarm group was statistically significant. 

The mean VAS score during the surgery was not statistically significant but was 

statistically significant after cuff deflation. Conclusion: Intra Venous Regional 

Anesthesia using forearm tourniquet if better preferred over upper arm tourniquet.

 
 

 

INTRODUCTION 
 

Intravenous regional anesthesia is considered as a 

secure and efficient method for administering 

anesthesia. An additional advantage of the method is 

bloodless field especially during forearm surgery. 

Conventionally, a tourniquet in the upperarm is used 

for such procedures. The upperarm intravenous 

regional anesthesia poses some disadvantages as 

well, that includes- a potential threat for local 

anesthetic toxicity, residual pain of tourniquet and 

lacks postoperative analgesia. The anesthetic agent 

may also leak past tourniquet, due to high venous 

pressures. The drug may also cause toxicity after 

tourniquet release, particularly when a higher drug 

dose is used.[1,2] 

A change in site of the tourniquet may have an added 

benefit. Using tourniquet at forearm is advantageous 

over upperarm site. Intravenous regional anesthesia 

with forearm tourniquet provides same quality of 

analgesia with almost half the dose of local 

anaesthetic agent.[3,4] Also, forearm tourniquet is 

better tolerated and less painful. Additionally, the 

tourniquet at forearm preserves motor function of 

wrist and hand, and is helpful during orthopaedic 

procedures.  

Therefore, aim of our study was to compare the 

efficacy of forearm and upper arm tourniquet with 

intravenous regional anesthesia, for intraoperative 

analgesia and post operative pain.[6,7,8] 

 

MATERIALS AND METHODS  
 

Study Setting 

This was a prospective, longitudinal, comparative, 

unicentric, study. The study was conducted in the 

department of general surgery, at Bhagwan Mahaveer 

Institite of Medical Sciences, Pawapuri.  The study 

was conducted over a period of 05 months from 

January 2022 to May 2022. All study participants 

were counseled. An informed and written consent 

was obtained from the participating subjects before 

the commencement of the study.  

 

Study Sample 

The study sample consisted of randomly selected 120 

subject who reported to our department for forehand 

surgery and matching the inclusion and exclusion 

criteria.  

 

Inclusion Criteria  

 Age range of 15 - 50 years  
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 ASA Grade I and II 

 Required surgery of less than 1 hour duration. 

 

Exclusion Criteria 

 Allergy to local anesthetics,  

 Systemic disease 

 Less than 6 hrs NPO.  

 

Procedure  

After admission, preanesthetic evaluation      was 

done by a trained anaesthetist. Premedication was not 

given to any patients. Pulse rate, Oxygen saturation 

and Blood Pressure were measured. A 22G cannula 

was positioned intravenously in the operating arm. 

In the upperarm group, a double tourniquet was 

applied. Tourniquet pressure was raised 100mmHg 

above systolic. The hand was again inspected and 

examined for absence of the radial pulse in order to 

ensure circulatory isolation before the administration 

of local anesthetic. 0.5% Lignocaine was used in a 

standard volume of 40ml. To avoid systemic toxicity, 

the cuff was deflated at least after 20 minutes of last 

local anesthetic injection. The patients were 

monitored closely for 30 minutes after tourniquet 

release for the signs of systemic toxicity. 

In the forearm group, a double tourniquet was placed 

1cm inferior to the medial epicondyle. 0.5% 

Lignocaine was used in a standard volume of 20ml 

was administrated slowly. 

To avoid systemic toxicity, the cuff was deflated at 

least after 20 minutes of last local anesthetic 

injection. The patients were monitored closely for 30 

minutes after tourniquet release for the signs of 

systemic toxicity. 

Postoperative pain was evaluated using verbal analog 

pain scale between ‘0’ and ‘10’ where ‘0’ represents 

no pain and 10 represents severe pain. 

  

Statistical Analysis  

The data was tabulated in a Microsoft excel spread 

sheet. And the data was subjecte to statistical analysis 

using SPSS Software.   

 

RESULTS  
 

The onset time for sensory block in forearm group 

was 2.493 ± 0.612 and in upperarm group it was 2.43 

± 0.675. This difference in the two groups were not 

statistically significant. The onset time for motor 

block in forearm group was 5.337 ± 1.242   and in 

upperarm group it was 6.453 ± 1.377. This difference 

in the two groups was statistically significant. [Table 

1] 

The mean Tourniquet time in the study group was 

29.223 ± 2.097 minutes and in control group was 

29.133 ± 1.944 minutes. This difference in the 

meantime was not statistically significant. [Table 2]. 

The mean VAS score during the surgery is shown in 

table 3. This mean difference was not statistically 

significant. The mean VAS difference after cuff 

deflation was statistically significant. [Table 3] 

 

Table 1: Onset time 

  Forearm Upperarm  

Onset time Mean ± S.D. Mean ± S.D. p-value 

Sensory Block 2.493 ± 0.612 2.43 ± 0.675 0.6348 

Motor Block 5.337 ± 1.242 6.453 ± 1.377 0.0025 

 

Table 2: Tourniquet Time 

Tourniquet Time Forearm   Upperarm   

Mean ± S.D. 29.223 ± 2.097 29.133 ± 1.944 

p-value 0.9326     

 

Table 3: Visual Analog Score 

VAS Forearm IVRA Upperarm IVRA   

Mean ± S.D. Mean ± S.D. p-value 

At 10 min 0.0603 ± 0.2286 00 0.1538  

At 20 min 0.2403 ± 0.5247 0.0297 ± 0.1647 0.0639 

At 30 min 0.5103 ± 0.7722 0.2097 ± 0.4536 0.112  

DISCUSSION 
 

In Intravenous regional anesthesia technique the arm 

is occluded proximally and local anesthetic agent is 

administered to that particular limb, to achieve     

conduction blockade.[9] This technique was first 

advocated by August Bier in 1908.[10] It is safe, 

pleasant, and non life threatening, in done by trained 

personnel. This provides satisfactory access to the 

surgical site and without much disturbance to the 

innate homeostatic cascade.[11] The intravenous 

regional anesthesia technique is limited to the limb 

surgery of less than 1 hour duration.[12] Threat of local 

anesthetic toxicity and lack of postoperative 

analgesia, nerve decompression are amongst the 

other limitations of the technique.[13] The advantages 

of this technique includes-  simple, speedy onset and 

smooth recovery, adequate muscle relaxation.[14] The 

intravenous regional anesthesia technique not only 

increases the safety margin but also allows fifty 

percent lower dose of Lignocaine in compared to the 

traditional technique.[15] This advancement reduces 

reduces systemic toxicity and also lowers the threat 

in case of tourniquet failure.[16] 



135 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

The current study, attempted to do away with these 

disadvantages by means of forearm tourniquet.[3] In 

the present study, the onset time for sensory block in 

forearm group was 2.493 ± 0.612 and in upperarm 

group it was 2.43 ± 0.675. This difference in the two 

groups were not statistically significant. The onset 

time for motor block in forearm group was 5.337 ± 

1.242   and in upperarm group it was 6.453 ± 1.377. 

There was a rapid pain sensation recovery after 

tourniquet deflation in the upperarm group, and 

therefore hemostasis and wound closure becomes 

difficult. Therefore, a metacarpal block supplement 

was necessary. The forearm tourniquet offered 

extended sensory blockade, and therefore the 

supplement block was not required.[17]  

Only 02 subjects in forearm group and 01 in upper 

arm group reported tourniquet pain. This may be due 

to the prolonged duration of surgery. Analgesia in 

these subjects was supplemented using metacarpal 

block. 

The present study also observed satisfactory 

intraoperative analgesia in both the groups. The VAS 

score at the end of 10, 20 and 30 minutes was 

comparable between the two groups. But was 

significant at the end of 1 hour. This was because of 

the prolonged post operative analgesia observed in 

forearm tourniquet. 

 

CONCLUSION 
 

Intra Venous Regional Anesthesia using forearm 

tourniquet offers multiple advantages like –reduced 

drug dose, lower systemic toxicity, higher safety 

margin, and prolonged analgesia. 

 

REFERENCES 
 
1. Reuben SS, Steinberg RB, Maciolek H, Manikantan P. An 

evaluation of the analgesic efficacy of intravenous regional 

anesthesia with lidocaine and ketorolac using a forearm versus 
upper arm tourniquet. Anesth Analg. 2002;95(2):457-60, table 

of contents. doi: 10.1097/00000539-200208000-00041.  

2. Plourde G, Barry PP, Tardif L, Lepage Y, Hardy JF. 
Decreasing the toxic potential of intravenous regional 

anaesthesia. Can J Anaesth. 1989;36(5):498-502. doi: 

10.1007/BF03005374.  
3. Karalezli N, Karalezli K, Iltar S, Cimen O, Aydoğan N. 

Results of intravenous regional anaesthesia with distal 

forearm application. Acta Orthop Belg. 2004;70(5):401-5.  

4. Coleman MM, Peng PW, Regan JM, Chan VW, Hendler AL. 

Quantitative comparison of leakage under the tourniquet in 

forearm versus conventional intravenous regional anesthesia. 
Anesth Analg. 1999;89(6):1482-6. doi: 10.1097/00000539-

199912000-00031.  

5. Edwards SA, Harper GD, Giddins GE. Efficacy of forearm 
versus upper arm tourniquet for local anaesthetic surgery of 

the hand. J Hand Surg Br. 2000;25(6):573-4. doi: 

10.1054/jhsb.2000.0420.  
6. Peng PW, Coleman MM, McCartney CJ, Krone S, Chan VW, 

Kaszas Z, et al. Comparison of anesthetic effect between 

0.375% ropivacaine versus 0.5% lidocaine in forearm 
intravenous regional anesthesia. Reg Anesth Pain Med. 

2002;27(6):595-9. doi: 10.1053/rapm.2002.35145.  

7. Werk LN, Lewis M, Armatti-Wiltrout S, Loveless EA. 
Comparing the effectiveness of modified forearm and 

conventional minidose intravenous regional anesthesia for 

reduction of distal forearm fractures in children. J Pediatr 
Orthop. 2008;28(4):410-6. doi: 

10.1097/BPO.0b013e31816d7235.  

8. Reuben SS, Steinberg RB, Lurie SD, Gibson CS. A dose-
response study of intravenous regional anesthesia with 

meperidine. Anesth Analg. 1999;88(4):831-5. doi: 

10.1097/00000539-199904000-00028.  

9. Reuben SS, Duprat KM. Comparison of wound infiltration 

with ketorolac versus intravenous regional anesthesia with 

ketorolac for postoperative analgesia following ambulatory 
hand surgery. Reg Anesth. 1996;21(6):565-8.  

10. Englbrecht JS, Pogatzki-Zahn EM. Pain management after 

ambulatory surgery in Germany. Anasthesiol Intensivmed 
Notfallmed Schmerzther. 2010;45(1):44-55. German. doi: 

10.1055/s-0029-1243378.  

11. Luhmann JD, Schootman M, Luhmann SJ, Kennedy RM. A 
randomized comparison of nitrous oxide plus hematoma block 

versus ketamine plus midazolam for emergency department 

forearm fracture reduction in children. Pediatrics. 
2006;118(4):e1078-86. doi: 10.1542/peds.2005-1694.  

12. Loh G, Dalen D. Low-dose ketamine in addition to propofol 

for procedural sedation and analgesia in the emergency 
department. Ann Pharmacother. 2007;41(3):485-92. doi: 

10.1345/aph.1H522.  

13. El-Boghdadly K, Pawa A, Chin KJ. Local anesthetic systemic 
toxicity: current perspectives. Local Reg Anesth. 2018;11:35-

44. doi: 10.2147/LRA.S154512.  

14. Butterworth JF 4th. Models and mechanisms of local 
anesthetic cardiac toxicity: a review. Reg Anesth Pain Med. 

2010;35(2):167-76. doi: 10.1097/aap.0b013e3181d231b9.  

15. Chen H, Jin Z, Xia F, Fu Z. Bupivacaine inhibits a small 
conductance calcium-activated potassium type 2 channel in 

human embryonic kidney 293 cells. BMC Pharmacol Toxicol. 

2021;22(1):15. doi: 10.1186/s40360-021-00481-2.  
16. Friederich P, Benzenberg D, Urban BW. Bupivacaine inhibits 

human neuronal Kv3 channels in SH-SY5Y human 
neuroblastoma cells. Br J Anaesth. 2002;88(6):864-6. doi: 

10.1093/bja/88.6.864.  

17. Harvey AL, Rowan EG, Anderson AJ. Potassium channel 
blockers and neuronal function. Pflugers Arch. 1989;414 

Suppl 1:S106-10. doi: 10.1007/BF00582257. 

 


