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ABSTRACT 
Biers block is used to provide regional anaesthesia for more than one hundred years ago worldwide with high degree 
of safety .This study designed to compare the efficacy of Xylocaine when used in different volumes and concentra-
tions. Prospective randomized study, single blinded, done after taking patient consent and approval from hospital 
ethical committee done on  28 patients, 30-40 years old, 17 female and 11 male undergoing elective soft tissue sur-
gery on the upper limb  as trigger finger, cut tendon, carpel tunnel syndrome and ganglion. 40  ml of (0.5 %) lido-
caine  given to group A and 20 ml of (1%) lidocaine given two group B. Lidocaine used is preservative free. All 
injected done by usng  20 ml syringe size and given through 22 gauge cannula in the dorsum of the hand and the 
injection done over 90 seconds after inflating the proximal tourniquet. The patients classified randomly into two 
groups Group A receive 40 ml of (0.5%) lidocaine to do biers block and in Group B 20 ml of 1% lidocaine. In-
traoperative and  postoperative, assessment of the pain, and patient satisfaction in group A and B determine it is 
nearly similar, VAS (P<0.05). by using the T test. 40 ml of lidocaine (0.5%) is equal in efficacy to 20 ml lidocaine 
at (1%) in performing the intravenous regional anaesthesia of upper limb. 
 
KEY WARDS: Visual analogue scale (VAS), Lidocaine, Intravenous regional anaesthesia ( IVRA or Biers block ). 
 

INTRODUCTION1 
IVRA  is a technically simple and reliable technique, 
with success rates between (94%) and (98%)(1,2). 
However, the local anesthetic most often used is 
lidocaine (0.5%) in volume of 40 ml with total dose 
of 200 mg. Despite vast clinical experience and suc-
cess with IVRA , the site and mode of action of the 
local anesthetic agents remains controversial(3). 
Some tried to modify it by adding other drugs(4-9) 
.Others change the site of the tourniquet and de-
creased the dose(10). 
We hypothesize that adequate IVRA can be 
achieved with the same local anesthetic dose but 
with (50%) less volume. 
Preparation of 40ml (0.5%) lidocaine consumes time 
as the commercially available concentrations of lido-
caine from manufacturer are in concentrations of 
(1%) and (2%). Theoretically it is beneficial to have 
volume of 40 ml 0.5% lidocaine to do efficient biers 
block(11) but adult patients are different in   body size 
this means depending on the volume of the local 
anaesthetic to do efficient block not rational. 
In this study we compare the efficiency of 20 ml of 
(1%) lidocaine from 40 ml of (0.5%) lidocaine (the 
same total dose of 200 mg) in performing the IVRA.  

PATIENTS AND METHODS 
The study was approved by the Misurata Central 
Hospital scientific committee and written informed 
consent was obtained from the patient. Twenty eight  
unpremedicated healthy patient coming for elective 
minor forearm and hand surgery, ASA physical sta-
tus I participate in this prospective randomized study 
(age 30-40 yr; seventeen female and, eleven male), 
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comparing 40 ml of (0.5%) lidocaine preservative 
free diluted in N/S and 20 ml of (1%) lidocaine 
commercially prepared. Patients with liver disorders, 
hypertension, diabetes, obesity, history of allergic 
reaction to local anaesthetics, those not wishing the 
IVRA technique, or whom venipuncture was diffi-
cult were excluded. Patients were allocated to one of 
two groups according to a table of random numbers. 
Patients in one group(A) (n=14) including 8 females 
and 6 males received 40 ml of (0.5%) lidocaine, 
Eleven operation were  done on the forearms and 
three on  the hands . Whereas those in the other 
group (B) (n=14) including 9 females and 5 males 

received 20ml (1%) lidocaine, Ten operation were 
done on the forearms and four on  the hands A 22-
gauge catheter was introduced into a vein on the 
dorsum of the hand to be operated upon and another 
20-gauge catheter was inserted into a veins of the 
arm not requiring surgery for maintenance fluid in-
fusion. The operative arm was exanguinated by ele-
vating it and wrapping it with a rubber Esmarch 
bandage. The proximal cuff of a double tourniquet 
was then inflated minimally 100 mm Hg above sys-
tolic pressure until the pulse trace disappear on the 
pulse oximeter and lidocaine was injected over 90 
seconds.Then we inflate the second tourniquiet after 
fifteen minute. Boluses of fentanyl were provided 
whenever there was a (20%) increase in baseline 
values of arterial pressure and/or heart rate or when 
analgesia was graded as poor by the patient. All pa-
tients received entonox intraoperatively (N2O and 
O2 mixture 50:50). Patient’s vital signs (arterial 

pressure, ventilatory frequency, ECG, pulse oxime-
ter), analgesic request, and presence of adverse 
events related to unexpected deflation of the tourni-
quet were assessed intraoperatively .The surgeon 
allowed to start five minute after the tourniquet in-
flation after absence of pin brick sensation. Ade-
quate intraoperative analgesia was determined by the 
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need for supplementary medication intraoperatively 
and by the visual analogue scale taken five minute 
after the surgeon start, then postoperatively three 
minute after the tourniquet release the visual ana-
logue scale reported and. Symptoms of dizziness, 
nystagmus, tinnitus, facial dysaesthesia, convul-
sions, depression of the central nervous system, 
bradypnoea (ventilatory frequency 10 breaths min–

1), bradycardia (heart rate 50 beats min–1), and car-
diovascular depression ( 25% decrease in baseline 
arterial pressure) were noted, if present.  

RESULTS 
Patients characteristics and data of the operation site 
in both of the study groups are shown in (table 1) 
There   were no statistically significant differences in 
relation to age, weight, height, gender, duration of 
operation, and site of surgical procedure.  
 
(Table 1) Demographic features 

 Group A Group B 
Number 14 14 

Age (Year) 34  (+-2,8) 36  (+-3.2) 
Sex  (M / F) 8/6 9/5 
Weight (kg) 79  (+-4.2) 76  (+-6.1) 
Height (cm) 165   (+-9.7) 162  (+-12.3) 
Operative 

site(forearm/arm) 11/3 10/4 

Operative duration 
(min) 27.1 (+-4.7min) 25.4 (+-6.2min) 

The visual analogue scale in group A intraoperatively and 
postoperatively are shown in (table 2) .The mean of the 
intraoperative VAS 1.24(+-0.52). However, postoperative 
one 2,66 (+-0.93) 
 
 

(Table 2) 

Group A Intraoperative  
VAS 

Postoperative 
VAS 

1 1.3 2.1 
2 0.8 1.3 
3 0.9 1.5 
4 1.7 3.7 
5 2.3 4.3 
6 1.2 2.8 
7 1.6 3.2 
8 0.6 2.1 
9 1.3 3.4 

10 0.9 2.7 
11 2.1 3.5 
12 0.9 2.4 
13 1.1 2.9 
14 0.7 1.3 

However, the visual analogue scale in group B in-
traoperatively and postoperatively are shown in (table 3). 
The mean of the intraoperative VAS  1.31(+-0.52) and  the 
postoperative one 2.63(+-0.84) 
 
In all patients involved there were no need for sup-
plementary analgesia .postoperatively with regard to 
adverse event as dizziness, nystagmus, tinnitus, faci-
al dysaesthesia , convulsions, depression of the cen-
tral nervous system, bradypnoea ( ventilatory fre-
quency 10 breaths min–1), bradycardia (heart rate 

50 beats min–1), and cardiovascular depression 
( 25% decrease in baseline arterial pressure) on re-
lease of the tourniquet  which  were not  present in 
the  study group. Statistical comparison of VAS in-
traoperatively and postoperatively in groups A and B 
showed no statistically significance difference (P < 
0.0001) according to the analysis by using the T test 
to compare both groups. 
 
(Table 3) 

Group B Intraoperative  
VAS 

Postoperative 
VAS 

1 1.8 2.7 
2 0.7 1.2 
3 0.9 1.6 
4 1.4 2.4 
5 0.6 2.2 
6 1.4 3.6 
7 2.1 3.9 
8 1.5 2.8 
9 2.3 4.1 
10 0.9 2.6 
11 1.6 3.1 
12 1.2 2.7 
13 0.8 2.1 
14 1.1 1.8 

DISCUSSION 
In this study, we demonstrated that, during the peri-
od of tourniquet inflation, IVRA with 20 ml 1 % 
lidocaine provides anesthesia of similar efficacy as 
IVRA with 40 ml 0.5% lidocaine. Patients intraoper-
atively do not ask for analgesic drugs this may be 
because all of them received entonox which have 
good analgesic affect(12). 
 The rapid return of normal sensation three minutes 
after tourniquet release may be the cause behind 
increasing in VAS postoperatively in our study. This 
is consistent with the report that, within three 
minutes of tourniquet release, 58% of a compound 
similar to lidocaine (0.1 mg of HIDA labeled with 
100 mCi of 99 mTc in 40 mL of saline) was elimi-
nated from the arm(13). 
Some study have reported complications as seizures 
promptly related to postdeflation time(14). However 
this is rare as lidocaine has to high uptake by the 
lung(15) and extraction by the liver(16). In our study 
there is no reported postoperative complications may 
be because the total dose of lidocaine 200mg which 
is equal to 2.6 mg per one kilogram body weight as 
the average weight of the patients involved in this 
study was 77.5 Kg indicating the safety of such 
dose. Postoperative VAS is the similar in both 
groups without significant difference (P < 0.05)    

CONCLUSION 
This study indicates that 20 ml 1% lidocaine was 
equal in efficacy to 40 ml 0.5% lidocaine. This indi-
cate the effectiveness is related to total dose not to 
the volume of the local anaesthetic Dilution of lido-
caine in multiple syringes is time consuming and not 
necessary. In addition, smaller volumes are easier to 
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inject and simpler to prepare and safer than mixing 
and dilution.      

REFERENCES 
1- Dunbar RW, Mazze RI. Intravenous regional an-
esthesia experience with 779 cases. Anesth Analg 
1967;46:806–13 
2- Brown EM, McGriff JT, Malinowski RW. Intra-
venous regional anaesthesia (Bier block) review of 
20 years' experience. Can J Anaesth 1989;36:307–
10. 
3- Lai YY, Chang CL, Yeh FC. The site of action of 
lidocaine in intravenous regional anesthesia. 
Anaesthesiologica sinica . 1993 Mar;31(1):31-4. 
3- Dilek Memi, Alparslan Turan, Beyhan Kara-
manl,Zafer Pamukçu, Adding Dexmedetomidine to 
Lidocaine for Intravenous Regional Anesthesia. 
Anesth Analg 2004;98:835-840. 
4- Steinberg RB, Reuben SS, Gardner G. The dose–
response relationship of ketorolac as a component of 
intravenous regional anesthesia with lidocaine. 
Anesth Analg 1998; 86: 791–3.  
5- Reuben SS, Steinberg RB, Lurie SD, Gibson CS. 
A dose–response study of intravenous regional anes-
thesia with meperidine. Anesth Analg 1999; 88: 
831–5. 
6- Starzk F, Thiocoipé M, Favarel-Garrigues JF, 
Lassié P, Petitjean ME, Dabadie P. The use of 
0.25% lidocaine with fentanyl and pancuronium for 
intravenous regional anesthesia. Anesth Analg 1997; 
84: 777–9. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7- Gentili M, Bonnet F, Bernard JM. Clonidine for 
intravenous regional anesthesia (IVRA) Anesthesi-
ology 1996; 89: A826.  
8- Durrani Z, Winnie AP, Zsigmond EK, Burnett 
ML. Ketamine for intravenous regional anesthesia. 
Anesth Analg 1989; 68: 328–32. 
9- Ling Ye, Jin Liu, MD, and Tao Zhu . Useful 
Modification of the Bier’s Block Anesth Analg 
2006;103:257. 
10- Miller RD. ed. Miller’s aesthesia. 6th ed. Phila-
delphia: Churchill Livingstone, 2005:587. 
11- I G McIntyre, A Dixon and M L Pantelides En-
tonox analgesia for prostatic biopsy Prostate Cancer 
and Prostatic Diseases (2003) 6, 235–238. 
doi:10.1038/sj.pcan.4500670. 
12- Hoffmann AC, Gessel EV, Gamulin Z, et al. 
Quantitative evaluation of tourniquet leak during i.v. 
regional anaesthesia of the upper and lower limbs in 
human volunteers. Br J Anaesth 1995;75:269–73. 
13- Auroy Y, Narchi P, Messiah A, et al. Serious 
complications related to regional anesthesia results 
of a prospective survey in France. Anesthesiology 
1997;87:479–86. 
14- Jorfeldt L, Lewis DH, Lofstrom JB, Post C. 
Lung uptake of lidocaine in healthy volunteers. Acta 
Anaesthesiol Scand 1979;23:567–74. 
15- Wood M. Plasma drug binding implications for 
anesthesiologists. Anesth Analg 1986;65:786–804. 
 
 
 
 
 
 
 
 
 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lai%20YY%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chang%20CL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Yeh%20FC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Ma%20Zui%20Xue%20Za%20Zhi.');

	Comparison Between Using Lidocaine In Different Volumes And
	Concentrations For Intravenous Regional Anaesthesia
	Ahmed Aburwais.
	Department of Anaesthesia, Misurata Central hospital, Libya.
	ABSTRACT
	INTRODUCTIONP0F
	PATIENTS AND METHODS
	RESULTS
	1TDISCUSSION
	1TREFERENCES

