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Introduction: There are several approaches for brachial plexus anesthesia: supraclavicular, infraclavicular, interscalenic and axillary. Out of 
these, the axillary approach is considered to be the safest because of the low risk of lesioning the adjacent structures, low risk of phrenic nerve 
blockade or of producing an iatrogenic pneumothorax. The block can be performed by one single injection at the site, by two injections or 
by several injection, among each nerve of the plexus. Ultrasound was introduced in regional anesthesia since 1978, being used initially as an 
auxiliary method to peripheral neurostimulator. Objectives: The evaluation of ultrasound efficiency as an auxiliary method for brachial plexus 
block performance, in terms of success rate, vascular punctures. The influence of obesity on performing time, total duration of the block, and 
success rate of brachial plexus block. Material and method: Prospective, randomized study which enrolled adult patients, scheduled for 
surgical emergency or elective surgical intervention on upper limb with brachial plexus block by axillary approach, using either the peripheral 
nerve stimulation or the ultrasound guidance. Results: We enrolled 160 patients, grouped in two sets- the ultrasound group= 82 patients 
(US) the neurostimulation group = 78 patients (NS). Vascular punctures were statistically significant different p= 0, 04. The success rate was 
not influenced by the obesity. Conclusions: Ultrasound guidance makes axillary brachial plexus block safer, we can recommend ultrasound 
guidance as routine for axillary brachial plexus block. The obese patient can beneficiate by both methods of brachial plexus blockage.
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Introduction
Anesthesia and analgesia methods for hand surgery con-
sists of general and regional procedures. Regional anesthe-
sia is getting ahead for hand surgery. This is due to the 
known advantages of regional anesthesia compared to gen-
eral anesthesia. Among these advantages, we point out the 
awake state of the patient, the fact that it does not im-
ply major modifications on the major body systems and 
organs: lungs, heart, and vascular system. Postoperatively, 
this mode of anesthesia offers up to 8 hours analgesia [1].

There are several approaches for brachial plexus anesthe-
sia: supraclavicular, infraclavicular, interscalenic and axil-
lary. Out of these, the axillary approach is considered to be 
the safest because of the low risk of producing lesions to 
the adjacent structures, low risk of phrenic nerve blockade, 
and of producing an iatrogenic pneumothorax. Although 
superior among the other approaches of brachial plexus, 
even with this procedure, the risk of inadvertent intravas-
cular injection of the local anesthetics persists [2].

For performing the axillary brachial block by axillary 
approach, a few technique possibilities exist. The block can 
be performed by single injection at the site, by two injec-
tions or by several injections, for each nerve of the plexus. 
The last one is considered to be the safest method, ensuring 
a high success rate. A study of Casati et al. showed a failure 

rate of 3% when using ultrasound and multiple injection 
technique, for this regional procedure [3].

At the beginning, for brachial plexus blockade the tech-
niques, which implied paresthesia, or the trans-arterial 
technique. When the peripheral neurostimulator was in-
troduced in 1912 by Perthes, the nerves could be prop-
erly and precise localized, most of the disadvantages of the 
above-mentioned methods being eliminated. This became 
the preferred method for nerve localization, until the ultra-
sound was introduced as an auxiliary method to brachial 
plexus block [4].

The possibility of direct visualization of the anatomic 
structures, the vessels and the nerves as well as the nee-
dles and the anesthetic spreading during the technique, 
increased the blocks success rate to up to 99% [5, 6].

Ultrasound was introduced in regional anesthesia in 
1978, being used initially as an auxiliary method to periph-
eral neurostimulation. However, accidents such as vascular 
punctures and intravascular anesthetic administration con-
tinued to be present, this being the main reason that made 
needle visualization as well as the anesthetic spreading, to 
be a must in regional techniques. The industry developed 
needles with special properties, such as a different angle in 
faceting, which helps for a better reflection of the ultra-
sounds. These proprieties increased their visibility under 
ultrasound. Also, the ultrasound machines were improved 
to better localize the nervous structures. [7]
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Objectives
The evaluation of ultrasound efficiency as an auxiliary 
method for brachial plexus block, in terms of success rate, 
vascular punctures. 

The influence of obesity on performing time, total dura-
tion of the block, and success rate of brachial plexus block. 

Material and method 
The prospective, randomized study was conducted in the 
Emergency Clinical County Hospital Tîrgu-Mureș. The 
study was approved by the Ethics Committee of the Emer-
gency Clinical County Hospital, (No.2987/2013) and by 
the Ethics Committee of the University of Medicine and 
Pharmacy of Tîrgu Mureș (No.40/2013).

The patients were recruited by signing an informed con-
sent form before performing the technique. The study en-
rolled adult patients, scheduled for emergency surgery or 
elective surgery on upper limb. The anesthetic procedure 
was the brachial plexus block with axillary approach, by 
multiple injections technique, using either the peripheral 
nerve stimulation or the ultrasound guidance. The inclu-
sion of the patients was randomized, one patient had the 
brachial plexus block performed with the help of the pe-
ripheral neurostimulation, and the next one had the bra-
chial plexus block performed with ultrasound guidance. 

The materials used for anesthesia were the following:
–– Peripheral nerve stimulator –B Braun (BBraun, Ger-
many) - Stimuplex HNS 12

–– Ultrasound -G&E Logique (General Electric, Chica-
go, Il, USA) - 9mm linear probe

–– Needles 50mm STIMUPLEX  Ultra Insulated Ne-
edles with 30° Bevel B Braun (BBraun, Germany)

–– Anesthetic substances were Ropivacaine-10mg/ml-( 
Fresenius Kabi Pharma, Portugalia) and Lidocai-
ne 1%, (Infomed Fluids, Bucharest, Romania), ana 
partes aequales 0.5% concentration, the anesthetic 
volume administered was between 8-10ml/ nervous 
structure.

We anesthetized the following nerves: musculocutane-
ous, median, ulnar and radial. 

After informing and obtaining the written consent, the 
patient was positioned in supine position, with the arm of 
the injured limb abducted at 90 degree.

After inserting a peripheral venous cannula and stand-
ard monitoring the vital signs (noninvasive blood pressure, 
EKG, peripheral oxygen saturation) the exact spot of the 
puncture was established by identifying the axillary artery, 
in the axilla. Before the start of the anesthetic procedure, 
an amount of 1-2 ml of local anesthetic was administered 
subcutaneously for subcutaneous brachial nerve anesthesia.

The anesthetic procedure was performed either by pe-
ripheral neurostimulation or by ultrasound guidance.

By peripheral neurostimulation
A 50 mm stimulating needle was initially introduced an-
terior and superior to the axillary artery for musculocu-

taneous and median nerve localization, then the needle 
was oriented inferiorly to the artery for the ulnar nerve 
and posteriorly and inferior for radial nerve localization. 
The amplitude of the electric stimulus was initially set at 
1,2mA, being reduced as we approached the nerve. The 
anesthetic administration was made at an amplitude lower 
than 0.5mA, but higher than 0.2mA. 

By ultrasound guidance
The axillary artery was located by direct visualization along 
with the nerves, which are located around the artery. For 
anesthetic injection, 50 mm needles with increased ultra-
sound visibility were used.

The anesthetic injection method was that of multiple 
injections, around the each nerve.

A complete motor and sensitive brachial block was con-
sidered a successful anesthesia. 

The processed data were:
1.	The performing time of the anesthesia – measured 

from the moment of the puncture until the moment 
of needle extraction. 

2.	Vascular incidents – accidental vascular punctures en-
countered during the anesthetic procedure 

3.	Body mass index and success rate, vascular punctures. 
The data were processed with the program GraphPad 

Prism 7.0. A value of 0.05 alpha (α=0.05) was established, 
and a confidence interval of 95%. The normality of the 
series was established by D’Agostino test. For series com-
parison, the following statistic tests were used: Man Whit-
ney for non-parametric data and t student test for unpaired 
data, when a normal distribution was present. The differ-
ence between proportions was tested by Chi test. In order 
to analyze the variables, we deemed necessary to use logis-
tic regression models.

Results
We enrolled 160 patients, two groups. The ultrasound 
group comprised of 82 (US group) patients and the neuro-
stimulation group had 78 patients (NS group).

When the groups were compared as to performing time, 
no significant statistic difference was noted between the 
two groups, p= 0.74. The mean performing time in the 
NS group was 12.27 ± 6.96 minutes, very similar with the 
US group, where the mean performing time was of 12.26± 
6.21 (Figure 1). 

For the accidental vascular punctures the US group was 
advantaged by a significantly lower rate (p= 0.04) (Figure 2). 

Obesity was defined as a value of BMI over 25. We en-
rolled a total of 88 (55.7%) patients with an BMI> 25 out 
of 158, for two patients from the US group the necessary 
data to calculate BMI were not obtained. Figure 3 shows 
the number of each category of patients, in terms of BMI, 
from the two studied groups. 

There were no statistically significant differences regard-
ing the number of the obese patients or the mean body 
mass index between the studied groups. 
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The success rate of the block was not influenced by the 
obesity. Table I represents Pearson correlation results when 
the groups were compared in terms of success rate and obe-
sity.

Obesity did not influence significantly the number of 
vascular punctures. There was no significant statistic dif-
ference between the subgroups; p values of the statistical 
correlation are listed in table II. 

The performing time of the procedure when the obese 
were compared with non-obese in the two formed sub-
groups, showed a positive significant correlation between 
the times needed to perform the procedure in non-obese 
patients from the US group and the obese patients from 
the US group. Table III presents the detailed correlations. 

The time needed to perform the procedure for the dif-
ferent groups is presented in figure 4. Table IV shows the 
exact time needed to block the brachial plexus in every 
studied group.

Discussions
Brachial plexus anesthesia for hand surgery is increasingly 
used either to complete general anesthesia or as a single 
technique. The classical approach for nerve localization 
is peripheral neurostimulation, but in the last two and a 
half decades, ultrasound guidance is increasingly used as 
an auxiliary method in regional anesthesia. This is because 
trough peripheral neurostimulation the direct visualiza-
tion of nervous and vascular structures is not possible. This 
aspect offers a higher safety degree during the ultrasound 
guided procedure. Some may still be reluctant to use the 
ultrasound because the need of supplementary knowledge.

Fig. 1. The performing time of the brachial plexus block by the 
studied methods.

Fig. 3. Obese patients in the two groups. 
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Fig. 2. Vascular punctures in the US group compared with NS 
group

Table I. Relationship between BMI and the success rate of the 
block

p- values
Pearson correlation 

  Partial 
Block non 
obese - NS

Partial 
Block non 
obese  US

Partial Block obese US 0.21 0.61 0.69

Partial Block obese NS 0.21   0.61 0.96

Partial Block non obese – NS 0.61 0.61   0.96

Partial Block non obese  US 0.69 0.96 0.96
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Fig. 4. Performing time in the studied groups 1- Obese patients 
US; 2- Obese patients NS; 3- Non obese patients NS; 4- Non 
obese patients NS

Table II. Correlation between vascular punctures and the obese vs 
non obese patients from the two groups.

p- values
Pearson correlation 

Vascular 
punctures- 
obese NS

Vascular 
punctures 
obese US

Vascular 
punctures 
non obese 

NS

Vascular 
punctures 
non obese 

US

Vascular punctures- 
obese NS

0.43 0.09 0.35

Vascular punctures 
obese US

0.43   0.14 0.37

Vascular punctures 
non obese NS

0.09 0.14   0.33

Vascular punctures 
non obese US

0.35 0.37 0.33
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The execution time is not affected by the method used 
to perform the block, the values obtained in this respect for 
the two groups of patients being very close and with no sig-
nificant difference. Moreover, the literature shows similar 
results; a study conducted in 2012 obtained similar results 
when using the ultrasound method for axillary brachial 
plexus block – 12.2 minutes [8] and another study, again 
in 2012, presented a performing time of 15.7 minutes [9]. 

The obtained values in this study, for the performing 
time, were 12.27 minutes in the US group, value very close 
to the value reported in the above-mentioned studies, but 
with a higher specificity due to the larger number of pa-
tients that the study enrolled. The obtained value on per-
forming the ultrasound guided brachial plexus block was 
also close to that obtained when the oldest approach was 
used, peripheral neurostimulation, this showing that ultra-
sound guidance is not delaying the procedure. 

This study points out the significant advantage that ul-
trasound guidance brings to the safety of this procedure. 
In the US group, the number of vascular punctures was 
significantly lower compared to the NS group. The advan-
tages of the ultrasound guided regional anesthesia is well 
recognized by specialists around the world, this study rein-
forcing the statements that the ultrasound guidance reduc-
es significantly the number of vascular punctures [10]. This 
is what we also obtained, the ultrasound guidance signifi-
cantly reduced (p<0.05) the number of vascular punctures, 
making the procedure safest, thus diminishing the risk of 
intravascular injection of the local anesthetics. 

The obese patients are a group of patients with supple-
mentary risks for anesthetic procedures, because the ana-
tomical marks are altered and sometimes it is not that easy 
to palpate the axillary artery, which is the landmark for 

the brachial plexus block with axillary approach. When 
we studied the enrolled patients in this respect, we found 
no correlations between BMI and the number of vascular 
punctures. The same results were reported in literature, the 
conclusion being that the obesity does not influence sig-
nificantly this regional anesthetic procedure, regardless of 
the method used to perform the brachial plexus bock. [11].

The literature advises the use of ultrasound guidance for 
patients with a body mass index above 30 because on those 
patients, the anatomical marks are harder to locate, but 
a meta-analysis conducted on the studies which evaluated 
this aspect, did not graded this recommendation to be rep-
resentative [12,13]. This study is limited by the fact that it 
considered only this approach of the brachial plexus block, 
and that it was only conducted on the axillary block.

Conclusion
Ultrasound guidance makes axillary brachial plexus block 
safer in terms of incidence of vascular puncture. Therefore, 
we recommend ultrasound guidance as routine for axillary 
brachial plexus block.

The obese patient can benefit by both methods of bra-
chial plexus blockage, ultrasound or neurostimulator guid-
ed, without any significant risks compared to non-obese 
patients.
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